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U. S. BOARD ON GEOGRAP HIC NAMES TRANSLITERATION SYSTEM

Block I ta l ic  Transl i tera tion Block I ta l ic  Transl i tera t ion
A a A a A , a P p p p R , r

B ~ S 6 B, b C c C c 3, s

B B  B .  V , v T T  T m  T , t
r r  r • G , g  Y y  Y y U , u

p D, d • F , f’

E e 5 . Ye, ye; E, e* X x X x Kh, kh
H ~ Zh , zh Lj u, LI i~ Ts , ts

3 a 3 3 Z, z LI ~ ~i ., Ch , ch
H H u  1, 1 W w  W w  Sh, sh

I? ‘~ Y , y 111 u.~ ill iq Shch , shc h
K R  X x  K , k
Ji ii f l i  L, l bI bs ~~~~eg Y , y
Ni ri M M  M , m b b  b e
H H H N N, n 3 3 9 1 E, e

o o o o a, o ~o so Yu , yu
n ~ F, p A N Ya , ya

*y~ initially, after vowels , and af ter b , ~~; 
e elsewhere .

When written as ë In Russian , transliterate as y~ or ë.The use of diacr itical marks Is preferred , but such marks
may be omitted when expediency dictates.

G REEK ALPHABET

Alpha A c~ a Nu N v
Beta B ~ Xi.

G amma I’ y Omicron 0 o

Delta Pi II TI

Epsi lon  E c . Rho P p p

Zeta Z ~ Sigma E a c
Eta H ri Tau T T

Theta 0 e $ Upsi lon T u
Iota I i Phi p
Kappa K )t K ~ Chi X x

It Lambda A X Psi ~ ‘4)
Mu M p Omega w
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RUSSIAN AND ENGLISH TRIGONOMET R IC FUNCTION S
Russian English

sin sin

cos cos
tg tan

ctg cot

sec Sec

co sec csc

sh sinh

ch cosh

th tanh

ct h cot h
sch sech
csch csch

arc sin sin~~
arc cos cos~~
arc tg tan~~
arc ct g cot~~
arc sec sec~~
arc cosec csc~~
arc sh sinh~~
arc ch cos h~~
arc th tanh~~
arc cth co th 1

arc sc h sech~~
arc csc h csc h4

rot cur l
ig log

GRAPHICS DISCLAIMER

All figures, graphics, tables , equations, etc.
merged into this translation were extracted
from the best quality copy available.
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• SPECTRAL ANA LYSIS OF THE E&V~ L(~P~ (‘F A N  A M P L I T T C E — N O D I 1 L A T E D  S I G N A L  AT

THE °UTP~JT OF AN AMPLIF IER ~I T H  A L O ’ A P I T H M I C  A I P L I T U D F

CHARACT~ 9ISTIC

A. A. Voronin and A. C. Gordi yenko

Khar ’ kov

When AM oscillations pass th r ou gh an amplifier with a

logarithmic amplitude characteristic (LAC ) [J1.~~.X. ~, nonlinear

dis tor t ion s Which depend on t he  modulation coefficient (a) originate

in ‘~he amplifier. Anplifiers With LA C are  used €xtensively in

differ~ nt communication channels , me isuring and other devices. In

connection with this, it is necessary to e s t i m a t e  the coefficient of

nonlinear distortions at the output of the amp lifi~ r as a function of
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m. No matter how it is obtained , the LAC of an amp lifier 1] can be

described by the expression

U.~ k.Osx.(a1n~~!.+1)~ (I)
INN

where U~ is the output voltage of the amplifier; k0 is the maximu m

gain of the amplifier (in the linear mode) ; 1)111 is the input

voltage at which the LA C of the amplifier begins; a is the

coefficient which determines the dynamic ran-je of the amplifie r

according to the output voltage; and Li1 is the voltage at the input

of the amplifier.

We wi ll assume that the input signal is modulated by one

frerpier~cy. Substituting the va lue of U1~ in expression (1) , we will

have

*•U.~,, [a In g!!. + a In (1 + m cos x) -t- Iii (2)

where U,1 is the level of the carrier signal at the amplifier input.

Obviously, the spectrum of the envelo~~ is determined by the

exçrcsssion

in (I -I-m cosx~. 
- ~3)

In the case in qu�stinn , th” mo dul aticn coefficient is

consider~ d to be less than one (r’~ < 1) • wh .~reupon the following
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inequality is satisfied:

O<In (1+iflCOS X)r~
2.,
~, (4)

• •

~ 

• V ~~~

In this case, expression (3) can Le represented in the for- n of

an exponential series [2] and , after transformation , we will have

In (I + m cos x) = A~ + B,. cos (21 — I) x + A,. cos 2(x, (5)

wher~

~~~~~~~~~~~~~~~~~~~~~~~~~

B,,, = ~~(—I)”~~-j-- x

/2n— 1\

2n
A,:, = ~ (—1)~’~ 

L~ . x
i 12n \

V 

X -~~
-
~ fl~~~~~1).

If we designate k,U,,1 =d (d is th~ am~ lifi.er parameter) , expression

(1) assumes the form

UL1.w. i. d(a I n 1y~~~+aAn +

+ad B,.,cos ( 2 1 —I) x +
+ adA,~ ,, cos2lx, (6)

wher e d(amm V_+~144.+I) is the carrier level at the amplifier
IX,

output durin g amplitude modulation : adA, . ., is the amplitude of the

ever~ harmonics in the spectrum of t1~ ~-igr.a1 envelope at the

iapl if i-~r out put: ~~~~~~~~ is th~ a~rp1 it ude ~f the old harmonics in

~ 
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the spectrum of the signal envelope at the amplifier output.

Analyzing the results obtained f r om the theoretical calculation ,

we can conclude that the carrier level at the cutput of amplifiers

wit.h LA C depends on the level and coefficient of modulation of the

signal a~- the amplifier input , while the level cf the envelope at the

amp lifier o u t p u t  o n l y  depends on the modulation coefficien t of the

input signal.

The verification agreed well with the experimental data and the

results of the theoretical calculation.

Calculated by computer depending on the modulation coefficient,

values A,~, A,,~ and ~~ are proportional with respect to the

first component and are represented by curves in the figure.

The curves obtained make it pos~ iL1e tc find the harmonic

coefficient in amplifiers with LA C at different. suodulation

coefficients, as well as to solve the revers~ problem: given the

nonlinear distortion coeffic ient , we can find the permissible

m o d u l a t i o n  c o e f f i c i e n t .  T~ curves are also used in analyzing V

measuremen t results .
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Figure .  ‘~o r ma l i z e d  v a l u e s  of c o ef f i c i e n t s  ~nich determine the level

of the spectral components ( Bi~~ is the coefficient which determines

the level of the first harmcnic).
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