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Fig. 5-7 Phasor representation of an amplitude modulated wave showing the revolving 

side frequency phasers modulating the carrier wave 

5. Issue 1. 0 



TELECOMMUNICATION PRINCIPLES C 
--

NASAL 

CAVITT 

TONGUE " 

WIND 
Pl PE 

Section 5 
� 

Flg. 5-8 Diagram snowing the foaCures of the heed in vol vctl in producinll sound 

_;).. 

-- - � 

---- ""' -
WWW 

= 
---

Fig. 5-9 Television picture scanning 

showing a line trace A-B, line 

fly-back B-C, and fly-back to 

begin a new frame F-A 

�42292] 

Fig. 5-10 

e>. 

Television picture lines 

showing how the lines are 

composed of elements 

Issue i.o 



+ 

w 
<!> 

TELECOMMUNICATION PRI�CIPLES C Section 6 

IN 
r�:��I�� �����UbE 

� ... IFREQUENCYI ,. 
/ ' / I ', I 
- - �-----f -

\ I ' I I 

-----

CHANGE OF CARRIER 
AMPLITUDE 

- I AMPLITUDEI 

� _ _ _ _ _ __UNMODULATED VALUE 
' /1 OF CARRIER 

' / 

� a.....+-'-�-+--1-4--+-'l-+-.......... 1-+-+-+-+--+-1���-....J 
0 
> 

+ 

' ' I 

I 
I 

I 

,, .,,. ' ,  / ' 
\ 

\ 

'-� ,�CARRIER FREQUENCY CONSTANT 

MODULATING FREQUENCY 

AMPLITUDE MODULATION 

MODULATING 
FREQUENCY 

o -- ___ TJM�� 

___ _J RATE OF CHANGE 
_!_--�I- OF CARRIER FREQUENCY 

I 
I 
I 

!FREQUENCY] 

\ 1 1 : 1 ·-- CARRIER AMPLITUDE CONSTANT 
I ' I 
I ' ,, 1 LOWEST CARRIER FREQUENCY} 

UNMODULATED ',HIGHEST CARRIER IAMPLITUDEI CARRIER FREQUENCY 

F?EQUENCY MODULATION 

Fig. 6-l Comparison of A.M. and F.�. 

1. Issue 1.0 



r 

0·4 

0·3 

w 
(!) 
'.<{ 0 ·2 
� 
0 
> 

0·1 

... 

-

TELECOMMUNICATION PRI�CIPLES C Se20ion :-) 

MODULATION INDEX n = fd (FREQUENCY DEVIATION) 
f m (FREQUENCY OF 

CARRIER M ODULATING WAVE) 

SIDE FREQUENCY ORDER 
lst�� 

3td �th 5lh �t�� 
7th 8th 9th 

.,,,. 
/ 

IL__ FREQUENCY 
� DEVIATION 

0:: 
w 
-

0:: 
0:: 
<( 
u 

1 

I I I 
0 9 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 

Fig. 6-2 

AMPLITUDE OF SIDE FREQUENCIES WHEN n = 5 

Spectrum diagram showing the amplitude of the side frequer�ies �her the 

modulation index is 5 

') 
'-' • Issut" , \.) 



H, 

t t 
le le. 

LR 36688--] 

Rl 

lb 

Rz 
+ 

t 
Ve. 

TELECOMMUNICATION PRINCIPLES C Section 7 

NEED FOR CORRECT BIAS 

-V -V 

RL Rl rnouJPUT 
IC � IN�UT� I  

Vout 
b 

Re
+ r3}e 

o 

(Vb-Ve.) lb le 
Jt � J, 

Fig. 7-1 The need for �orr2ct bias and the potential divider method of achieving 

bias stabilization 
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Fig. 7-3 h parameter complete equivalent circuit 
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Fig. 7-5 Equivalent circuit 

3. Issue 1.0 



TELECOMMUNICATION PRINCIPLES C Section 7 

Fig. 7-o Measuring the reverse voltage transfer ratio parameter hreQ,J:Hid:,)tbeoou}tput 
admi tt.ance parameter h0e 

where 

hie 
h-rr.e 

= v1 
v2 

hoe Y2 v, and 
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IR44004 ) 

Fig. 7-7 Equivalent circuit 

COJVMON BASE CC�ON EMITTER CCtvMON COLLECTOR 

(hll) hib 
= 35 ohms (h]1l hie 1450 ohms (h"l hie 

= 1500 ohms 11 
(h22l hob 10-6 siemen (h22l hoe =- Q x 10-6 siemen (h") h

oc = <-±2 x 10-6' siemen 22 

(h12l h,.-b = 7 x 10-IJ (h]2l h,.-e 7.6 x 10-iJ (h]2l h.,.-c = 1 

(h21l hf b = - 0.976 (h21l hfe = 41 (h"' 
-21) hfc = - '�2 

Note that the F orward Current Transfer Ratio (h*) for both common base and common 
J 

collector configurations is negative. The previous symbols t:.sed for the parameters are 
shown in brackets as they are still encountered ln some text books. 

F ig. 7-8 Typical values of h parameters fer an audio frequency transistor 
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Fig. 9-9 R.C. coupled valve amplifier and its equivalent circuit 
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Fig. 11-1 Typical Cathode Ray Tube showing the arrangement of the electrodes and 

voltage supplies 
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Fig. 11-2 Distribution of electric flux and the effect on an electron beam 
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Fig. 11-3 CornparisQn between electrostatic and magnetic focussing 
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Fig. 11-4 Electrostatic deflexion 
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Fig. 11-7 C.R.T. display when the time base has twice the frequency of the modulating 

signal 
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Fig. 11-8 Application of the C.R.T. in a television showing in block form the 

extraction of X and Y time base synchronizing pulses from the received 

signal 
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Fig. ll-9 Typical television signal. The portion from zero to 30% is used to 

synchronize the line and frame whilst that from 30% to 100% is used to 

modulate the electron stream 
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1 Zinc oxide 
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sulphide 

Zinc borate 

Zinc aluminate 

Zinc germanate 

Zinc beryllium 
zirconium 
silicate 

Calcium tungstate 
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Activator 

none 

none 
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Manganese 
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as above 
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quencher I nickel 
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Manganese 
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Composition 

ZnO 

ZnO+SiO 2 

ZnS 

ZnS: Ag 

ZnS: Cu 

ZnS:Ag:Ni 

( ZnS+CdS): Ag 

(ZnS+CdS): Cu 

(Zn0+Al203l :Cr 

(ZnO+Ge02l :Mn 

[ znO+BeO+(Ti-Zr-Th 
-0 ) +Si09 ] :Mn 

,.., 

CaW01.1 
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Fig. 11-10 Characteristics of some luminescent screen materials 
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