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.

.

0.010.3
.

 

1-Carbon microphone  

,

2001000540
48

.

)45(
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:
1-

.
2-

.
3-.
4-.

)55(
:

1-.
2-.
3-

.
4-

:

2-dynamic microphone  

.,
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.

)65(

:
1-.
2-.
3-.
4-.

:
1-.
2-.

)75(
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:
.

3-Condenser microphone
,

)85()(

.

100200
.
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.

.

)95(

4-crystal  microphone 

.

.

)( 

)105(
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Cell
1.52

.

)115()(

:
1-.
2-.
3-.
4-.

:
1-

125

.
2-

.
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3-

:

.

Ribbon mike

,

.
10.1

0.00003
.

)125(
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:
1-.
2-.

:
1-.
2-

.

:
.

)135(

)145(
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Vacuum  tube

,

,
.

.

1904

.
1906

)(1907
.

)(

.
1912

1914
.

1912
.

)1914-1918(

1924
1926.

.
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1-)Direct  Heating(
1.48  )

(
.

2-)Indirect  Heating(

)AC & DC(
..

:
190500 

)Anode(

.

2-1.4100

RS1828500KW
95010

)Wilding Arc(
.

3-70250
G2.

4-0- 70)(G1.

5-050)cathode(.
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A AAA

C CCC
G1 G1 G1

G2G2 G3

FF F FF FFF

PentodeTutoredTriodeDiode

)155(

1-)Diode(
)Anode 

()Cathode(

)filament(
.

) .

Rectifier . (

          

   
    )165(EZ80

EZ 80

6.3 V

220,0,220 V

220VAC

LFC

100µf
350v ++

--

+ 250V
DC
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AC  DC 

)full wave(6X4)(
EZ90.

2-)Triode (

)control grid (
G ,

)0
(

)0(

.

RL 

)180 (

). (

) filament (

,
.

,

)(
,
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.

.

PC900 6C4 
ECC83 PCC88.

470K

100K

1K 10 f

+ 200v

+

0.05 f

0.1 f

6C4 or
EC90

)175(6C4180° 

3-)tutored (

)Accelerator Grid (

 

G2,A 
C G1  G2 F .

)
3/2(.

)(
.
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6.312.6

)612
(

.
.

NOVAL  
REM LOCK 

OCTAL HEPTODE .

5-)

 

pentode (

AC G1 G2 
F G3 

 

Suppressor grid 

.

)Line 
transformer (1000

)(
1000

 

6DQ6PL36 .
)10(

ECL82 PCF80 .
1000)(

E83CC 
  ECC83 

.

.
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470K

100K

1K 10 f

+ 250v

+

0.05 f

0.1 f

180k

EF80

)185(EF80
G3G2.

6-
HEXODE ,  HEPTODE S ,  OCTODE            

G4G5
G6..

,

RCAGE
TESLANEC

 

MATSUSHETAOSRAM.
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:

1.4V=D

 
6.3V            =E=

 
300mA=P=
100mA=U=

 

=A

 

=B =
=C=

 

=F=
=K=

 

=H=

 

=L=

 

)= (M=

 

=Y=

 

=Z=

 

=9099
=4049 =

 

=8089=
=CV

CV1638  

 ECL82

 

E6.3V.

 

C.
L). (

82NOVAL.

E82CL.

807
5869 

6AQ5
EL90ECC8312AX7
25EAPL36

)(CV1753..
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.

Antenna 

.

Wave length  
)(

5%

RG-58)velocity factor(0.66.
300 000 Km/s

.

:F =,C=
=
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 Impedance 

)
(.

.
)(

.50
)(,

50.
)(

50.

VSWR  and  Reflected Power 

VSWRSWR
VSWR

)(.
VSWR)Voltage Standing Wave Ratio(2:1

1.5:1)
1:1  (100 Watt1.5:1 VSWR

96 Watt4 Watt
4.2 .

Band Width 

 SWR.

,,

,
.
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.
:

150 MHz 
450 MHz825 MHz.

Band Width:

)()150 – 156MHz(
3.9%.

BW = 100 X 156 150
153

3.9 %=

Decibel
)(

.. 

BW = 100 X Fh – Fl
Fc
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A
.

B
.

A B)gain(
A B)loss(

1-dBi)Isotropic(
.

2-dBd
0 dBd=2.14 dBi.

3-dBq
.

4-dBc,

 

)side band peak power(.

5-dBm
50.

6-dB vv
1 v500dB v

.

7-dB(old)
6mv5000 dB

VU1mv600
.
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8-dBwdBm
1.0dBw = +30dBm- 30dBw = 0

.  

9-dBuVRMS0.775 V 

10-dBvV1

11-dBmvMilivolt,
751mv0dBmv

1mv
)snow(.

12-dB(spl)(Sound Pressure Level)
20 micropascals 

)(.1 µPa .

13-dB(sil)(Sound Intensity level)
10^ -12 /)

. (

14-dBswl(Sound Power Level)
10^ -12.

15-dB(A) /

 

dB(B) /dB(C)
dB(spl)20 µPa.

.dB(C)

16-dBj

 

1=1/
)Noise Density(0dBj =0dBw/Hz.

17-dBµ1 µv / m
)1/(..

 

18-dBf

 

1 femtowatt.
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19-dBk1Kilowatt.

20-dBfs,0dBfs
1Digital system.

21-dBo( overload )
dBfsanalog system.

22-dB-Hzbandwidth 1

 

Link budget calculation,20dB-Hz = 100Hz   .

23-dBic)isometric circular(
..

24-dBrn( reference noise ).

 

 and  Gain Directivity

.
,

,100
100

.
.
,

x  DG = 

=G 
=
=D
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Gain  measurement 

)(
). (

VHF
)}0dBd=2.15 dBi{

(
512

)(
.

UHFSHF
)Horn(Standard.

,

)(

 

.
.

5W
)37 dBm(144 MHz10 dB

4 dBi– 95 dB
,

     

5dBi 
8dB

– 67 dBm.

 

cable losses 
calculationhtm.coax/ca.ocarc.www://http

 

free space losses
calc#php.loss-space-free/calculations/support/com.terabeam.www://http

 

.  
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Free space losses

antenna

cable

transmiter receiver

antenna
4 dBi 5 dBi

10 dB
losses

8 dB
losses

cableTX RX

10 Km

- 95 dB37 dBm

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

- 67 dBm

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

Tx power = 37 dBm = 5 watt
Tx Cable losses = 10 dB
Tx antenna Gain = 4 dBi
Free space losses = 20 * Log10 (frequency in MHz) + 20 * Log10 (Distance in
Miles) + 36.6 = -95 dB
Rx antenna Gain = 5 dBi
Rx cable losses = 8 dB
Rx power = - 67 dBm according to the equation below :-

)6-1(

) System Gain (

)receiver
sensitivity ()(

,
)output power (

..

System Gain = output power + receiver sensitivity  
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:-

 
-113 dBm @ BER 10-6 

37 dB   37 + 113 = 150 dB 

 
Fade  margin 

20 dB ,
. 

Fade Margin = received power - receiver sensitivity   

:-– 67 dBm 
-113dBm :- 67 – ( - 113 ) = 46 dBm 

  

:
1-)Vertical omni direction(
2-)dipole(
3-)yagi(.

)VHFUHF (
.

.

300000/0.95
)(5%

285000/.

.
VE3SQB

)ELEMENT(.
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: omni directionVertical
)(

.
1-Vertical  antenna  with  ground  plane  
2-8/5
3-Multi bands antenna 
4-j pole   
5-Supper j pole
6-1 1\4 antennaSlim Jim
7-

 

Collener 
8-Discone 
9- Marconi vertical antenna  

10-Bazooka antenna     

dipole

isotropic)
(.

1-/ 2  Dipole antenna 
2-     Multy dipole antenna     
3-

 

 Inverted V dipole antenna     
4- Trap dipole antenna    
6-Circular dipole antenna     
7- Folded dipole antenna    
8-

 

   Skye  wire antennaLoop 
9-

 

Egg Beater antenna 
10-

 

Liquid metal antenna     
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HFSHF

1- yagi antenna       
2-Cubical  quad  antenna 
3-Log  periodic  antenna
4-

 

Helical  antenna 
5-antenna horn
6-Dish antenna  
7-antenna      Sectoral  
8-

 

Moxon antenna
9-antenna Curtain Quad

 

:  Vertical  antenna

1-
)element(

)Ground plane(

 

45°50
0 dBd2.14 dBi/ 4 =

145MHz
org.ars-iraqi.www://http

)project(VHF & UHF.

 

=
300,000,000 X 0.95

145,000,000
= 196 cm

4
= 49 cm

)6-2(

49 
cm

49 cm

 / 4 Antenna
4 Ground plane 

coxil45
°

Groun
d 

plane

R
ad

ia
ti

o
n

H
o

ld
er

y
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2-8/5
)Matching coil(

)ground 
plane(

VHF , UHF.

8/5145MHz 
)36(

122
.1012
4/33.5

SWR.

)6-3(5/8

3-
)Trap(

.28MHz28MHz

57'
21MHz28MHz

18'57'.

.

)6-4(

3 .8 M H z
T ra p

1 4 M H z
T ra p

2 1 M H z
T ra p

2 8 M H z
T ra p

5 7 '

1 8 '

2 3 '

6 3 '

2 9 '

5 B a n d v e r t ic a l
a n te n n a

5/8
122cm

50ohm coxil

5/8
Vertical antenna

y

y
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4-J pole
)

(1'
3/4'

)TL
(Ground 

plane
3'

SWR
144MHz

  

)6-5(J Pole 

 

5-Supper j pole

J pole

U38'

144MHz

.

)6- 6(Supper j pole  

50 ohm
Coxil

J pole antenna

3'

19'

38'
¾’

5'

50 ohm
Coxil

Supper J pole antenna

19inch

60 inch

38 inch

3 inch gup

38
 in

ch
 

T
u

n
in

g
 s

ec
ti

o
n

3'
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6- 1 1/4Slim jim

Ground plane

209
3

6/5.
4.5 dBi.

4/31
0.511

3.5
SWR

.
.

11.25

.
,

)/VHF(

 

org.ars-iraqi.www://http

)6- 7(Slim jim 

7-collener 

2.4GHz

2.4 GHz.8RG-213
)Velocity factor(

0.66  

58'

19'

38

1'
pipe

¾’
pipe

Teflon

PL259

cup

0.
5m

m
 w

ir
e

3.5'

145MHz 
Slim jim antenna
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)(

40080%9 dBi
50.

)/
GHz.42(org.ars-iraqi.www://http

)6- 8(collener

8-Discone3
.

0.7
.)feed point(

50)
(.

.
2540.

)6- 9(

 

0.7 x    /4

    /4
25  to 40 

PL259/N type

Discone  Antenna

y

y

Disck

Conical

Insulator

screw

C
o

ax
ia

l  
ca

b
le
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9Marconi antenna  

\4

  
Ground 

plane

 
.

) 2MHz (

2MHz 75m 
2MHz 

,75m 

\4

  

.

)6- 10(
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10Bazooka  antenna

RG-213RG-8Velocity 
factor)0.66. (

MHz 145
49cm

34cm)
feed point49cm)

(
30cm

PVC1
)25mm(

 

)6- 11(

7105

145 
= 49 CM

7105

145 
= 49 CM

4930

145 
= 34 CM

30 CM

PL259 connector

25 mm PVC tube

R
G

- 
21

3 
C

o
re

R
G

- 
21

3 
sh

ie
ld

R
G

- 
21

3 

145MHz Bazoka 
Antenna

M
as

t
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1-2/

)(

.
)16(

.

,
.

    

cable

/ 4 / 4

Insulator

Copper wire Copper wire

/ 4

4 =
71.5
f MHz

Meter

 

)6- 12(/ 2 
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2-

)(
SWR ,

)(
14 MHz 21 MHz 

28 MHz 

 

.
50 ohm 

 

 RG213 or RG8
RG58 

.

)6- 13(

3

  

inverted V 
      

90  

. 
4%.
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/4/4

/4

Earth

45º45º

Insulator

Insulator

Insulator   

)6- 14(

  

4-Trap antenna 
  

, 

RG-58
)(

.
28 MHz & 21 MHz & 14 MHz

 28 MHz 21 MHz 
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28 MHz
L1/4

 
28 MHz  

 
21 MHz

L1 + L214 MHz 
 L1 + L2 + L3

)5.03 m(

 
.

        

)6- 15(

 

5

Matching HF

.



 

141

 

)16- 16(
6circular dipole antenna 

   

 

VHF & UHF 
144 MHz 

10 cm 12.2 cm 
15 pf  

 

)matching (
40 5  .

Variable
Capacitor

Copper pipe
10 mm

5 mm

40 mm

122 mm

PL 219 or
N type

Matching

15 PF

)6-17(
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7Folded dipole 
VHF & UHF 
)

(

300  
)balun

 

(6:14:1
5075 .  

6:1
50 50.

)()
. (

)300(

300 )(
75 

 

coaxial cable 75  
)RG- 59(4:1. 

 

)6- 18(
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8 -    Skye  wire antennaLoop 
      

 
/4 

HFDX
.Omni direction

14MHz21 MHz28 MHzMFJ 
Antenna tuner)7MHz(.

10m
)5m (300

300Balun 
4:1 6:110mRG59

75
)50(.

2.5mm). (

 

/4

/4/4

/4

300
cable

/4

Must

Insulator

)6- 19(
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9-Egg Beater antenna 

.
)pattern(

,Vertical
.

Vertical
.

,+4% )VHF10%
UHF( )ground plane(

)(
.

 

ON6WG F5VIF

 

pdf.Full-1Part-Engl-Eggbeater20%Antenne/Doc/wg6on/rf.orange-pagesperso://http

   

:
1-137.6 MHz ) Nawa (.
2-)(= 226cm218 cm + 8 300 / 137.6  = 
3= 72 cm10 mm  
4-)ground plane)=

 

  = 1/4)cm54.5(

 

5-=  1/8=27.25 cm  
6-=90   
7- 36 cm =x 0.66  ¼

 

  RG58 )0.66Velocity factor 

 

(
8-PVC 40 mm 150 cm 

  

rink100
50RG58

1/4  41/8  
.
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)6- 20(
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10-Liquid metal antenna 

 
,

Mike Lake KD8CIK
.LM Antenna 

)(

SWR 
.

)(.

Galinstan 

.

)6-21(

Galnnistan

Compress 
air

Ground 
plane

Coaxial cable

Liquid metal antenna

L
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Directional antenna 

 
)Yagi (

)boom(
.

)radiation element(
.

HF
)Trap(

)Trap(.

.

)Folded Dipole (300.
)5075(.

)Balun(6:14:1
50.
)(

)boom(
.

)(

)HF(

.
)(

.

......
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1

  
145 MHz

SWR)1.5(.
.

DL6WU & VK5DJ .

html.Yagi/Yagi/org.mountgambier.dj5vk://http

=145 MHz
= 10dBi 
=208.8 cm 

 

beam width

 

3 dB =64 deg
=25 mm

=10 mm 
=1446 mm 

= 1015 mm30 mm.
=974 mm444 mm
.
=993 mm444 mm
.

  1=915 mm  155 mm 
599 mm.

2 

 

=906 mm1372 mm
971 mm.

 

3=897 mm2445 mm
1415 mm 

30 mm1446mm
.     



 

149

 
:  

)= (2019 mm 
=1009 mm

=25 mm
)= (50 mm 

HI= GF=

 

459 mm 
HA=GE=498 mm

HB = GD=538 mm
HC = GC=1009 mm  

50
m

m

 

reflector directorsradiator
1 2 3

444mm 155mm 372mm 445mm

897mm906mm915mm
1015mm 993mm

30
m

m

30
m

m

1446
mm

5 Element 10dB!
Folded Dipool Yagi

 

)6-22 (
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2-Cubical  quad  antenna 

gamma tuner 
SWR VHF & UHF 2m 

70 cm .

   

html.calc2q5antennae/com.csgnetwork.www://http

      

)6- 23(
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3-Log  periodic  antenna

 
      

,
)(180  

,
)broad band (HF & VHF & UHF .

      

)6-24(log periodic    

 

Log periodic 
antenna 

Coaxial 
cable

insulator
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4-Helical  antenna  

VHF & UHF & Micro wave 
,

.

.
)Clock wise polarization(

)Clock wise polarizationAnti(
)

(.

2.4GHz18dBiPVC
550mm42mm40mm

 

130mm0.7mm
1mm12PVC40mm150mm

U.
ARRL:

helix/jhecker~/au.org.wireless.www://http/

)6-25(Helical
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5-antenna A horn

VHF& UHF microwave

10GHz18.5dBi
,.

 

)6-26(
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6-Dish antenna 

)(
Offset antenna

LNB
LNB

 

.

 

LNB
LNB
LNB

.Parabolic .

 

:  

= F 

 

= D 

  

= d

 

FOCUS

d

D

Y

X

 

)6-27(

F = 
D² 

16 d
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7-antenna      Sect oral

)Mobil(120 3
360 

90 8 15  
.

2.4 GHz
600 x 62mm 

PCB2 mm 
PVCRG-21310mm

N typeRG-5841mm
Balun 4:1200  50

.

62
m

m

)6- 28(
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8Moxon antenna         

HF,Les 
XN6G, Moxon

360 

 

Forward to back 
ratio emition

.SWR1.1

.
5.5dBi

 

KD6WD
:

htm.ndesig/com.moxonantennaproject.www://http

145 MHz
PVC:

:
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)6-29(VHF145 MHz5.5 dBi
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9-antenna Curtain Quad

1)foil(
.17dBi. 

Ross Anderson W1HBQ 
.

)30-6(2.4GHz17dBi 
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)31-6(
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VHF & UHF

1/4.

1/2.
5/8

.
.

)6-30(



 

161



 

162

.

,

 

 SWR .

.

)Sold()strand(

skin effect )(

.

)1-7()RG-58(
)LDF5(

.
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PVCPolyethyleneFoam

1

,

 SWR.

.
)foil(

VHF & UHF
.

)(
.
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TVI
.

SWR
Meter

Coaxial Cable Antenna
/4 /4

Coaxial Cable Grounded

)7-2(

)(

Antenna
/4 /4

SWR
Meter

Ferrite core

Coaxial Cable

)7-3(

.
HFVHF 

.
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 SWR .

)47-(

)(

)Losses(

)(,
)(

:

r

= C

=

=8.85 x 10 -12

r==1

= A

= D
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pf)pf = 10 -12  Farad (:

50&75&93&300&
450&600.

.
.

)(
:

=

  

L   =H  

C 

 

= F

  

)shield(
:

L

C
Z  =

Z  
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Dielectric

Core dD D
d

L
C

z = =
138 Log

Coaxial Cable 

)7-5(

=1
.

SWR1:1
1.5 :1.

2:1
.

50 

50 

50 SWR
,

50
300Balun6:1

4:1
.
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)7-6(

velocity factor    

3 x 10 8

 

RG-58 
0.66LMR-4000.87

  

)
1(1

0.95

1:  

 

0.660.90

.150MHz2m
RG-58)VF=0.66(2x0.66=1.32m

0.68m
.
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Cut  off  frequency 

 

GHz
)D + d(:

=
7.5

(D + d)
= F

 

Time delay  

.

./nsec/feet 
)=10-9(.

Td:

300 

.
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)7-7(

Power Capacity   (In watts 104°F, 40°C) 

MHz: 

 
30

 
50

 
150

 
220

 
450

 
900

 
1500

 
2000

 

#0985

 

LMR-100A 230

 

180

 

100

 

80

 

60

 

40

 

30

 

25

 

#2619

 

RG-58U 400

 

300

 

160

   

80

       

#3603

 

LMR-200 1020

 

790

 

450

 

370

 

260

 

180

 

140

 

120

 

#2910

 

RG-59 500

 

400

 

250

           

#2247

 

RG-8X 350

 

280

 

150

   

80

       

#3604

 

LMR-240 1490

 

1150 660

 

540

 

380

 

260

 

200

 

170

 

#3605

 

LMR-240 Ultra 

 

1490

 

1150

 

660

 

540

 

380

 

260

 

200

 

170

 

#2929

 

RG-213 1800

 

1200 620

   

300

       

#0390

 

RG-214 1800

 

1200 620

   

300

       

#3606

 

LMR-400 2100

 

1700

 

1000

 

830

 

550

 

380

 

290

 

250

 

#3607

 

LMR-400 Ultra 

 

2100

 

1700

 

1000

 

830

 

550

 

380

 

290

 

250

 

#0075

 

9913 2200

 

1700

 

900

   

450

 

280

 

200

 

160

 

Values indicated are approximate and for comparison purposes only. 

Attenuation (dB per 100 feet) 

MHz: 

 

30

 

50

 

100

 

146

 

150

 

440

 

450

 

1000

 

2400

 

#2632

 

RG-174 5.5

 

6.6

 

8.8

 

13.0

   

25.0

   

30.0

 

75.0

 

#0985

 

LMR-100A 3.9

 

5.1

   

8.8

 

8.9

 

15.6

 

15.8

     

#2619

 

RG-58A/U 2.5

 

4.1

 

5.3

 

6.1

 

6.1

 

10.4

 

10.6

 

24.0

 

38.9

 

#3603

 

LMR-200 1.8

 

2.3

   

3.9

 

4.0

 

6.9

 

7.0

   

16.5

 

#2910

 

RG-59 

  

2.4

 

3.5

     

7.6

   

12.0

   

#2247

 

RG-8X 2.0

 

2.1

 

3.0

 

4.5

 

4.7

 

8.1

 

8.6

   

21.6

 

#3604

 

LMR-240 1.3

 

1.7

   

3.0

 

3.0

 

5.2

 

5.3

   

12.7

 

#3605

 

LMR-240 Ultra

 

1.3

 

1.7

   

3.0

 

3.0

 

5.2

 

5.3

   

12.7

 

#2248

 

RG-8/U FOAM

   

1.2

 

1.8

         

7.1

   

#2929

 

RG-213 1.2

 

1.6

 

1.9

 

2.8

 

2.8

 

5.1

 

5.1

 

8.0

 

13.7

 

#0390

 

RG-214 1.2

 

1.6

 

1.9

 

2.8

 

2.8

 

5.1

 

5.1

 

8.0

 

13.7

 

#3606

 

LMR-400 0.7

 

0.9 

  

1.5

 

1.5

 

2.7

 

2.7

   

6.6

 

#3607

 

LMR-400 Ultra

 

0.7

 

0.9 

  

1.5

 

1.5

 

2.7

 

2.7

   

6.6

 

#0812

 

9086 

    

1.4

     

2.8

 

2.8

     

#0075

 

9913 0.8

     

1.5

   

2.8

     

7.5

 

Values indicated are approximate and for comparison purposes only. 

 

Send e-mail to dx@universal-radio.com

  

Copyright 2002-2006 Universal Radio, Inc. 
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Type of cables 

RF
,

507575300450
600

 

:

)7- 8(
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RG )(

RG )RG8/U(
.

R=

 
Radio frequency 

G=American Government 
8=

/u=

RF
.

)RG8A/U(
RG8/U.

AWG"American Wire Gauge"

)(
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174

Connectors  type  

.

1-N type

1GHz 
1940

,
11GHzHP

18GHz
5075

 

RG-
8RG-58

.)7-9(N type 

2BNC

,RCA 

  

5075
2GHz..

                                )7-10(BNC  

3TNC 

BNC 11GHz 

wi fi 50
75 .

                               )7-11( TNC  
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4-F Type

RG-6 

 
RG-59

75 1950
1 GHz .

)7-12(F Type  
  

  

5-SMA

18GHz 50 
wi 

fi .

                                   )7-13(SMA  

6-SMB 
SMA 

3mm5075.

7-SMC
50 75

10GHz .

8-TV Arial plug 

1922

75
,

.
                                                    )7-14(TV Arial plug  
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9MCX 
1980

506GHz 
.

                                  )7-15(MCX  
        

10-MMCX 
1990

MCX 
360  50

6GHz wi fi PCI 
.                                 
  )7-16(

 

MMCX

11C connector 

5075BNC
.

.  
                  )7-17(C

12

 

UHF OR PL259 

.
300MHzUHF

RG-8
RG-58PL259

.
)7-18(UHF  
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13MOTOROLA  CONNECTOR 

). (
RG-58.

)7-19(

 

14-musa

50

.

  

                   )7-20(musa 

15-Mini – Ultf

 

UHF
.

16- QMA & QN 
SMA)

  

18ghZ (N-Type  )
11GHz (2003 ,

:-
1-.
2360 .

.
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17APC-7 

18GHz 18GHz 

:-
1-
2-SWR 

SWR1.04:1 18GHz .

18  EIA 

  

)flange(
RS225 50 RS259 

75

)7-21(EIA  

19-Hirose U.FL 

 

RF 
6GHz Hirose 

wi fi PCI 
50.

)7-22(Hirose U.FL  
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Power supply  

.

AC OR DC:
1Transformer type 

.
2-witching mod  

.
3-UPS.

1Transformer type 
220v 

5 -24 VAC  1A 
20A 

)bridge diode (full wave  
Center tapHalf wave.

)Filter(
2000 f

 

1A 
30 % ,

.

.

)volume(
.

 

)7-23(
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Switching mode - 2 

)Computer(
.100KHz

DC

50Hz)Filters(
.

.

Filter
capacitor

220
VAC

Oscillator
Dc to
100kz

Bridge
Diode

shotcky
Diode

Ferrite
Transformer

Out
put

Block Diagram of switching mod. power supply

)7-24(

) 7-25(
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3-   UPS   Uninterruptible power supply

.220VAC
UPS

)1200W(
.

12V or 24V
)Inverter(220VAC
)Squire Wave(.)

()By pass(
Inverter )Relay(

Inverter 
By pass.

)26-7(

)27-7(
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Transformers

 
)Arc welding(

.

)Core(
.

.
)primary(

,)Secondary(
.

.
)(

) =x(= )x(. 

50Hz60Hz)Main(

.

X.
15%)

80%90( %
.

.

.
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)28-7(

Np =

 

Ns =
VP =
Vs =
Ip  =

 

Is  =

 

= =
N

N V

V

I

Ip

p

p

s s

s



 

184

C.T
Va.c

C.T
Va.c

C.T

Va.c

C.T

Va.c

Full- wave capacitive input filter

V d.c. = 1.41 x V a.c.
I d.c. = 0.62 x I a.c.

Half- wave capacitive input filter

Full- wave Bridge capacitive input filter

Full- wave Bridge choke input filter

V d.c. = 0.71 x V a.c.
I d.c. = 1.0 x I a.c.

V d.c. = 1.41 x V a.c.
I d.c. = 0.28 x I a.c.

V d.c. = 0.90 x V a.c.
I d.c. = 0.94 x I a.c.

I d.c

V d.c

I d.c

I d.c

I d.c

V d.c

V d.c

V d.c

)29-7()Rectifier(
.
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C.T

Va.c

C.T

Va.c

C.T

Va.c

C.T

Va.c

Full- wave choke input filter

V d.c. = 0.45 x V a.c.
I d.c. = 1.54 x I a.c.

Half- wave Resistive Load

Full- wave Resistive Load

V d.c. = 0.90 x V a.c.
I d.c. = 0.90 x I a.c.

V d.c. = 0.45 x V a.c.
I d.c. = 1.27 x I a.c.

V d.c. = 0.45 x V a.c.
I d.c. = 0.64 x I a.c.

Full- wave Bridge resistive load

V d.c I d.c

I d.c

I d.c

I d.cV d.c

V d.c

V d.c

)30-7()Rectifier(
.
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Batteries

 
)( .

.

.Ampere / Hour
12V 10A/h12

101015
)(

1045
). (

5%
60A/h 

3A
.

)(

  

H2SO4
)2pbo()pb(

.
2V12V.

 

)dry charge (

)2pbo()pb(

)24
(.

1.3 )(
,

1.1
1.3 .
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1.3 )(full charge 

 
1.2 )(half charge 
1.1 )(empty charge 

.  

Discharge        

)(

)(

   Charge
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)31-7(

  
 ..   

      

Carbon 
Zinc 

1.5 

     

Alkaline 1.5 

     

Lithium 3.0 

     

Nickel 
Cadmium 

1.2 

     

Lead Acid 2.0 

     

Nickel 
Hydride 

1.2

  

X 

  

Lithium 
Polymer 

1.2 

  

X 

  

Sodium 
Sulfur 

X 

 

X 

  

Zinc Air 1.5 

     

Zinc 
Bromine 

X 

 

X 
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.
100%

1

.

)Digital(
IC

.

.

)
(

.
6V
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)18(

)28(
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2-   Liner amplifierHF  

300W
30W50W

org.ars-iraqi.www://http/ Projects .

    

)38(HF Liner amplifier 300w 
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3

650nm
300m

org.ars-iraqi.www://http/ .Projects

   

)48(
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4Power supply 13.8V&20A  

.

)58(13.8V&20A  



 

194

 
5Mili Gauss meter

org.ars-iraqi.www://http/ Projects .

 

      

   

)68(
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6SWR 

SWR
RF 

Power amp
.

 

)78(SWR
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7X 

X
Foil

.25kv

.

6V12V5A.

  

)88(X
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850Dummy load 

Dummy load

PL259SWR
)20W(

SWR1:1Dummy load50
HF,

20458100W
..

)98(Dummy load50
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9-

1000.
)(100010

10000
)Ball bearing(

)
(

)(

.
)2

(
.

)108(



 

199

   

)118(



 

200

 
10

 
Capacitor meter 

2001
0.1pf100pf

100pf&1000pf&10nf&100nf&1000nf
.

)=10 -12(

.
VHF&UHF.

TP

.
22k

IC7107)DPM(

)100pf
(

50k
IC

555
. 

)128(



 

201

 

)138(



 

202

 
11)(Balun 

)TVI(

1:1 
.

)
(PVC22mm75mm

1.8mm)PL259(

)(
)(. 

)148(1:1HF 330



 

203

 

)158(1:1



 

204

 
12Tachometer

,

.
3000 /47nf )

2IC 2917(22nf  .LED 
)Prop(

.LED
.1

.
50Hz1v1IC 29172.2K

3000 /.

)168(



 

205

   

)178(



 

206

 
13-IR

.

)LED(

IR
1.5Kz

IR.
2575.

12V.DC
.80

.
.

)188(



 

207

 

)198(



 

208

 
14

)(.
2003

.Organic

Radio sound 
)VISALA(

.DPM
1mv/1°RH0100ma0100%RH.

 

)208(



 

209

 

)218(

  



 

210

 
)LMR + RG(

Max  VMaterialODPF/footVF %

 
Z  

 
Type of Line 

Foam PE 0.26616.6 7575 RG – 6 
Foam PE 0.242267552RG - 6X 

4000PE0.40529.56652RG – 8 
1500Foam PE 0.40525.48050RG – 8 foam
5000PE0.40529.56652RG – 8A 
4000PE0.420306651RG – 9 
4000PE0.420506651RG – 9A 
5000PE0.420306650RG – 9B 
4000PE0.405206675RG – 11 
1500Foam PE 0.40516.98075RG – 11 foam 
5000PE0.40520.66675RG -11 A 
4000PE0.47520.66675RG – 12 
5000PE0.47520.66675RG – 12A 

11000PE0.57029.56652RG – 17 
11000PE0.57029.56652RG – 17A 
1900PE0.21628.56653.5RG – 55 
1900PE0.21630.86650RG – 55A 
1900PE0.21628.56653.5RG – 55B 
1900PE0.19528.56653.5RG – 58 
600Foam PE 0.19528.57953.5RG – 58 foam 

1900PE0.19528.56653.5RG – 58A 
1900PE0.19526.56653.5RG – 58B 
1900PE0.19530.86650RG – 58C 
2300PE0.242216673RG - 59 
600Foam PE 0.24216.97975RG – 59 foam 

2300PE0.242216673RG – 59A 
750Air space PE0.24213.56693RG – 62 
700Foam PE 0.24213.47995RG – 62 foam 

750Air space PE0.24213.56693RG – 62A 
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750Air space PE0.24213.56693RG – 62B 
4000PE0.40516.26695RG – 133A 
1900PTFE0.19029.47050RG – 141 
1900PTFE0.19029.47050RG – 141A 
1900PTFE0.20629.47050RG – 142 
1900PTFE0.20629.47050RG – 142A 
1900PTFE0.19529.47050RG – 142B 
1500PE0.10030.86650RG – 174 
5000PE0.40530.86650RG – 213 
5000PE0.42530.86650RG – 214 
5000PE0.42530.86650RG – 215 
5000PE0.42520.68475RG – 216 
1900PE0.21230.87550RG – 223 
1000PEF

 

0.18724.5 8050LMR - 195 
1000PEF

 

0.18724.58350LMR - 200 
5000PEF

 

0.2524.28450LMR - 240 
8000PEF

 

0.40523.98550LMR - 400 
8000PEF 0.5923.48750LMR - 600 
8000PEF

 

0.8723.48750LMR - 900 

  

Type of line  =  

  

Zo  =  

  

VF =  Velocity factor  

  

PF / foot  =  

  

OD = Outer diminution 

  

Material =  PE 

  

Max V  =   RMS 
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m/m 

 

Inch 

 

Gauge 

 

7.62 0.300 1 
7.06 0.276 2 
6.40 0.252 3 
5.89 0.232 4 
5.38 0.212 5 
4.88 0.192 6 
4.46 0.176 7 
4.06 0.160 8 
3.66 0.144 9 
3.24 0.128 10 
2.94 0.116 11 
2.642 0.104 12 
2.336 0.092 13 
2.03 0.080 14 
1.828 0.072 15 
1.625 0.064 16 
1.422 0.056 17 
1.219 0.048 18 
1.016 0.040 19 

914. 0.036 20 
821. 0.032 21 
711. 0.028 22 
61. 0.024 23 
558. 0.022 24 
508. 0.020 25 
457. 0.018 26 
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406. 0.016 27 
376. 0.0148 28 
345. 0.0136 29 
304. 0.012 30 
29. 0.0116 31 
274. 0.0108 32 
254. 0.010 33 
228. 0.009 34 
203. 0.008 35 
193. 0.0076 36 

 

BANDWIDTH DESCRIPTION FREQUENCY RANGE

 

Extremely Low Frequency (ELF)   0

 

KHz to

  

3

 

KHz 

Very Low Frequency (VLF) 3

 

KHz to

 

30

 

KHz 

     Radio Navigation & 
     Maritime/Aeronautical Mobile 9

 

KHz to

 

540

 

KHz 

Low Frequency (LF) 30

 

KHz to

 

300

 

KHz 

Medium Frequency (MF) 300

 

KHz to

 

3000

 

KHz 

     AM Radio Broadcast 540

 

KHz to

 

1630

 

KHz 

     Travellers Information Service 1610

 

KHz ---

 

----

 

----- 

High Frequency (HF) 3

 

MHz to

 

30

 

MHz 

     Shortwave Broadcast Radio 5.95

 

MHz to

 

26.1

 

MHz 

Very High Frequency (VHF) 30

 

MHz to

 

300

 

MHz 

     Low Band: TV Band 1 - Channels 2-6 54

 

MHz to

 

88

 

MHz 

     Mid Band: FM Radio & Broadcast 88

 

MHz to

 

174

 

MHz 

     High Band: TV Band 2 - Channels 7-13 174

 

MHz to

 

216

 

MHz 

     Super Band (mobile/fixed radio TV) 216

 

MHz to

 

600

 

MHz 



 

214

 
Ultra-High Frequency (UHF) 300

 
MHz to

 
3000

 
MHz 

     Channels 14-70 470

 
MHz to

 
806

 
MHz 

     L-band: 500

 
MHz to

 
1500

 
MHz 

     Personal Communications Services (PCS)

 
1850

 
MHz to

 
1990

 
MHz 

     Unlicensed PCS Devices 1910

 
MHz to

 
1930

 
MHz 

Superhigh Frequencies (SHF) 
   (Microwave) 3

 

GHz to

 

30.0

 

GHz 

     C-band 3600

 

MHz to

 

7025

 

MHz 

     X-band: 7.25

 

GHz to

 

8.4

 

GHz 

     Ku-band 10.7

 

GHz to

 

14.5

 

GHz 

     Ka-band 17.3

 

GHz to

 

31.0

 

GHz 

Extremely High Frequencies (EHF) 
(Millimeter Wave Signals) 30.0

 

GHz to

 

300

 

GHz 

     Additional Fixed Satellite 38.6

 

GHz to

 

275

 

GHz 

Infrared Radiation 300

 

GHz to

 

810

 

THz 

Visible Light 810

 

THz to

 

1620

 

THz 

Ultraviolet Radiation 1.62

 

PHz to

 

30

 

PHz 

X-Rays 30

 

PHz to

 

30

 

EHz 

Gamma Rays 30

 

EHz to

 

3000

 

EHz 

  

dB

 

SWR 
110

SWR .
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dBm50
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VHF & UHF

VHF TELEVISION FREQUENCIES  

    FREQUENCY#     BAND     CHY      FREQUENC#  BAND      CH

VHF LOW  02    54-60 MHz           VHF HIGH  07     174-180 MHz
VHF LOW  03    60-66 MHz           VHF HIGH  08     180-186 MHz
VHF LOW  04    66-72 MHz           VHF HIGH  09     186-192 MHz
VHF LOW  05    76-82 MHz           VHF HIGH  10     192-198 MHz
VHF LOW  06    82-88 MHz           VHF HIGH  11     198-204 MHz
                                                       VHF HIGH  12      204-210 MHz
                                                       VHF HIGH  13      210-216 MHz   

UHF TELEVISION FREQUENCIES   

FREQUENCY#   CH      FREQUENCY #   CH      FREQUENCY #   CH 

 

 14   470-476 MHz           38   614-620 MHz           62    758-764 MHz
 15   476-482 MHz           39   620-626 MHz           63    764-770 MHz 
 16   482-488 MHz           40   626-632 MHz           64    770-776 MHz
 17   488-494 MHz           41   632-638 MHz           65    776-782 MHz 
 18   494-500 MHz           42   638-644 MHz           66    782-788 MHz
 19   500-506 MHz           43   644-650 MHz           67    788-794 MHz 
 20   506-512 MHz           44   650-656 MHz           68    794-800 MHz
 21   512-518 MHz           45   656-662 MHz           69    800-806 MHz
 22   518-524 MHz           46   662-668 MHz           70    806-812 MHz 
 23   524-530 MHz           47   668-674 MHz           71    812-818 MHz
 24   530-536 MHz           48   674-680 MHz           72    818-824 MHz 
 25   536-542 MHz           49   680-686 MHz           73    824-830 MHz 
 26   542-548 MHz           50   686-692 MHz           74    830-836 MHz
 27   548-554 MHz           51   692-698 MHz           75    836-842 MHz
 28   554-560 MHz           52   698-704 MHz           76    842-848 MHz
 29   560-566 MHz           53   704-710 MHz           77    848-854 MHz 
 30   566-572 MHz           54   710-716 MHz           78    854-860 MHz
 31   572-578 MHz           55   716-722 MHz           79    860-866 MHz 
 32   578-584 MHz           56   722-728 MHz           80    866-872 MHz
 33   584-590 MHz           57   728-734 MHz           81    872-878 MHz
 34   590-596 MHz           58   734-740 MHz           82    878-884 MHz
 35   596-602 MHz           59   740-746 MHz           83    884-890 MHz
 36   602-608 MHz           60   746-752 MHz 
 37   608-614 MHz           61   752-758 MHz 



 

217

 
Frequency (THz)Wavelength (nm)color

384 - 482780 - 622Red

482 - 503622 - 597orange 

503 - 520597 - 577Yellow

520 - 610577 - 492Green

610 - 659492 - 455Blue

659 - 769 455 - 390 violet 

)LED(
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HFVHFUHF 
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220

 



 

221

 
1-org.ars-iraqi.www://http/

.

2-net.laselki.www://http/
.

3-vb/com.qariya.www://http/
.

4

 

COM.QRZ
.

5-/iq.cmc.www://http
.

6-htm.coax/ca.ocarc.www://http
.

7-jsp.fsl_tools/satellite/com.comsearch.www://http

calculator-budget-link-rf/net.afar.www://http/

.

8-htm.frequencies/com.v6ac://http
.

9-html.freqwavelengthcalc/com.csgnetwork.www://http

.
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10-html.hfreqfiltercalc/com.csgnetwork.www://http

Filter
.

11-net.datasheetcatalog.www://http/Data sheet
IC.

12-htm.antennatypeslist/icselectron/be.educypedia.www://http
.

13-htm.list/com.discovercircuits.www://http
25000.

14-php.link_test/com.mikrotik.www://http

.

 

15-html.Yagi/Yagi/org.mountgambier.dj5vk://http
VHF&UHF.

16-com.sqb3ve.www://http/sqb3ve
.

17net.eham.www://http/
.

18-org.hamradioindia.www://http/
.

19-htm.antprojects/com.v6ac.www://http
.

10/5/2008
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4
6
6
7
8
9
10
11
15
16
17

23
25
26
27
29
33
35
35
36
39
39
41
42
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43

JFET44
44
45
45
46
49

TTLCMOS53
54

60
62
63
65
66
69

LC69
74
76
77

80
80
81
82

AMFM83
86
87
88
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89
90

Modulation 91
92

SSB93
FM94

Phase Mod.95

 

95
97

PLL99

101
102
103
103
105
105
106
108
109
111
113
114
115
116
117
118
119
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121

SWR122
122
123
126
127
127
128
129
129
130
130
131
131
131

5/8 132
132

J pole 133
Supper J pole133

Slim jim 134
Colliner 134

135
136
137

2/138
139
139
140
141
142
143
144
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145
147
149
151

periodic Log152
Helical 152

154
155
156
157
159
161

162
165
166
168
169
169
173

Connectors 174
179

Switching mode181
UPS181

182
184
186
187
188
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189

HF Linear Amplifier 191
192
193
194
195

X 196
197
198
200

Bulon 202
204
206
208

)LMR+RG(210
212
213

SWR214
dBm 215

       VHF+UHF 216
217
218
219

 

221
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ARRL.
)(.

Communications Satellites by Larry Blonsten.

 

RS .
).(.

Modern Electronic Communication by Miller.
. 
)(.

.
.

.
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1953.
1978.

.
.

1976.
1972.

.
.

YI1QEA.
.



  




