






















 





cMUF f / cos 





M T Rd 2Rh 2Rh 



2 2 2HMO,HO HM MO  

 2 2 2
t t(R h ) d R  

2 2 2 2
t t tR h 2Rh d R   

2 2
t t t t2Rh h d ,h R  

t td 2Rh

R Rd 2Rh

m t R t Rd (d d ) 2Rh 2Rh   

m Rd d d 2Rh  

2d 2 Rh  

5 5
md 2 64 10 32 2 64 10 50m       

2 364 10 10 8 10 10m     

2144 10 10m 45.5km   





1/2d 2hR d h  

92
10

100


7
4

3

2 10
2.35 10

8.5 10


  



max.

max. min.

V
m

V V




min.

max. min.

V
m

V V




max. min.

max . min.

V V
m

V V






max. min.

max . min.

V V
m

V V








' '
4


4


c  




8 7

4
3 3

c 3 10 30 10
2 10 m

15 10 15 10
 

     
  

4

min

2 10
h

4




42 10
5000meter

4


 

2
l 

  

2

radiated

l
P

 
   







ct

mt

mt Ct

mt Ct

m
C m c

c

V
V (1 sin t) sin t

V
  

m

C

V
 

V


m
m C c c c m

c

V
C (t) V sin t V sin t sin t

V

 
       

 

c c c m c V sin t V sin t sin t     

m c c c c m c m
1 1

C (t) V sin t V [ cos( )t cos( )t]
2 2

         

   c c m,   

 c m  

f / 2  

c c s c sf f f f f
, ,

2 2 2

 

c c s c s2f , 2(f f ), 2(f f ) 

c c s c sf , (f f ), (f f ) 

c c cf , f , f



m
a

C

kV
m

V


max C
a

C

V V
m

V




m

V
V

2


a
V

m V V V / 2 50%
2

    

a
2V V

m 1
V


 

a
(5 / 2)V V 3

m
V 2


 

2
c

c

2E
P

R


2
c

c

E
P

R


2
c

c

E
P

2R


2
c

c

E
P

2R




  1

max min
a

max min

V V
m

V V






2 2 2
t 1 2 3m m m m  

c m c m m
m

( ) 2
f 2f

2 2 2

      
    

  

2
rmsV

R

 
 
 
 

Total LSB USB CWP P P P  

2 2 2 2 2
a C a C C C am V m V V V m1 1 1

1
R R R 2R 22 2 2 2 2

      
                         

2 2
C a

2
Total a

2
CW C

V m
1

2R 2P m
1

P 2V

2R

 
 
        

     
 
 

2S

T

P
m

P
 S

2
T

P 1
P m



2
S

2
T

P 2 m
P m




2
S

2
T

P m
P 2 m






2

a C
2

SB a
22 2

Total aC a

m V1
RP m / 22 2

P 1 m / 2V m
1

2R 2

 
        

     
 
 

2
Total a

CW

I m
1

I 2
 

T2Rh





2
a

t c a

m
P P 1 ;Herem 1

2

 
   
 
 


2

c

(1)
1800 P 1

2

 
   

 

 cP 1200W

6 4d 2Rh 2 6.4 10 5 3.1 10 m 31km       
2 2r 3018km 

d 2hR

2d 2 hR   

c m c( ),   

c m( )  



2 hR



mcos t

c 0cos( t )   m m c c2 f , 2 f     

c 0(t) t    

c m mk V cos t    



c m m(t) dt ( kV cos t)dt       
m

c m
m

kV
(t) t sin t    



m
FM c c m

m

kV
V (t) V sin t sin t

 
    

  

1
f (t)

2
 



 m
c m

kV1
f cos t

2 2
   

 

m
max c

kV
f f

2
 



m
min c

kV
f f

2
 



m
d max c c min

kV
f (f f ) (f f )

2
    



m
d

kV
CS 2f 



d d m
f

m m m

f kV
m

f


  

 



FM C c f mv V sin( t m sin t)   

c m c m c m(f f ), (f 2f ), (f 3f )  









m

f
MI 5

f


 

 mbW f number of sidebands  bW 15 16 240 kHz  

Total bandwidth 100
10

Bandwidth per station 10
 



8

5

c 3.0 10
m 600m

f 5.0 10


   



3d 10 10
n 16.67

600


  


Z L / C

       22 12L Z C 50 20 10 H 0.05H /m   

0Z Z 50   

d 2Rh

32 6400 10 160m   



  se 15sin2 200t

  ce 60sin2 100,000t .

B 15
m 0.25

A 60
  

s s s s se E sin t E sin2 f t   

c c c c ce E sin t E sin2 f t   

sf 2000 Hz

cf 100,000 Hz

cf 100,000 Hz 100 kHz 

c sf f 100,000 2000 98 kHz   

c sf f 100 kHz 2 kHz 102 kHz   

   21200 d  

  32400 Rh 2400 3.14 6.4 10 0.16      

h



2

T C

m
P P 1 .

2

 
   

 

2 22
T m m

2 2
C c c

P I R I Rm
; I

P 2I R I R
   

m cI 8.93A, I 8A 
2

2 8.93
m 2 1 m 0.7

8.0

          

cmE 0.5 80
20 volts

2 2


  

 1000 5 kHz 995 kHz  

 1000 5 kHz 1005 kHz  



2

T C

m
P P 1

2

 
   

 

2 22
T m m

2 2
C c c

P I R Im
, 1

P 2I R I
   

2

m c
m

I I 1
2

          

cI 6.4 Amp,m 0.6 

 
1/2

2

m

0.6
I 6 1 6 1.086 6.52 Amp

2

 
        
  

2 2

T C
m 1

P P 1 1000 1 1500 watt
2 2

   
          

   

SB

1
P

2


2 2

SB C

m 1
P P 1000 500watt

2 2

   
        

   



 66.4 10 m.

5 5
md 2 64 10 32 2 64 10 50m       

2 364 10 10 8 10 10m     

2144 10 10m 45.5km   

USB SB
1 1

P P 500 250 watt
2 2

   

LSB USBP P 250watt 

 1000 10 kHz 1010 

 kHz & 1000 10kHz 990kHz 






