
AN ANALYSIS OF A ME'fHOD OF INFORMATION TRANSMISSION 

By C. J. Mozzochi 

In the usuaJ analysis of the so called third method of single sideband infor

mation transmission the assumption is tacitly made that the balanced modulators 

and the low pass filters have ideal transfer functions. In my analysis the assump

tion is made that the transfer fuilctions for the balanced modulators and for the 
low pass filters only approximate those of the ideal in a piecewise linear manner. 

On the basis of my analysis the valid statement can be made that if the transfer 

functions for the balanced modulators and for the low pass filters differ appreciably 

from those of the ideal, then the measure of the essential spectrum of the output 

information as predicted by the usual analysis will be only oile third that of the 

measure of the actual essential spectrum of the output information. 
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1. Modulators A; B , C; and D are essefitiällγ balanéed rìiddülatòrs, büt fot the 

purpose of analysis these modulators are assumed to be imperfect; that is, 
carrier frequency v이tage appears in the öutput iri ädd1tioÌl with the product of 

the input and carrier signals. 

2. The two low pass filters are assumed to be identical and for the purpose of 

analysis have the transfer fünctión: 

훨=A(ω)eil/i(ω). where ø싸o aild A(띠)= k L• ω<ωo 
K H • ω0:드띠 

el =XA C% ω여+KA COSω아 • ~i，. =K니 COSω'ot+KA cosωotcos 띠m t 
r 
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=K/A cosωo t+ K AI2 COS(ω0+ωm)t+KAI2cos(ω。-ωm)t

E2=K' B cos (Wot- (jo)+KB cos (ωot- (jo) • 닫” 

=K' B cos (Wot - (jO) + K B COS(ω。 t - (jO) COS Wm t 

=K' B cos (Wot- (jO) +K BI2 COS{(ω'0+ ωm)t- (jO} +K BI2 COS{(ω。-ωm)t- (jO} 

E3 =Re{A(ω).e
jrp (띠) E

1
} 

=KHK'A COS ω。 t+KHK AI2 COS(띠0+ωm)t+KLKAI2cOS(ω。-ωm)t 

E4 =Re{A(ω) .ejrþ(띠) • E
2

} 

=KHK'B COS(ωot- (j0)+KHKBI2cOS {ω。+ωm)t- (jO} +KLKBI2cos{(ω。-ωm)t- (jo}

E5=K'c cos ω1 t+KC cOS ω1 t • E"3 

=K1c COS ωl t十KCKHK'A COS 띠1 t cos ωot+KCKHKAI2 cos ωlt cos (ωo十ωm)t

+KcK LK AI2 cos 띠1 t cos (ω。-ω'm)t

E6=K' DCOS (ωlt -이)+KD COS (ωlt - (jl) • 다 

=K' D COS(ωlt - (jl) + K DK ' HK ' BCOS (W1t - (jl) cos (ω。t- (jo)

十KDK HK BI2 COS (Wlt- (jl) COS {(ω。+ωm)t- (jO}

+ K DK LK B/2 cos (W1t-이) COS {(ω。-(Um)t-6。}

E5=K1c COS ωlt+KcK HK1 AI2 COS (띠0+ωl)t+ K CK HK1 AI2 COS (ω。-ω1)t

+KcKHKAI4cos(ω1+ω0+ωm)t+KcKHKAI4cos (ω1-ω。-ωm)t

+KCK LKAI4cOS (ω1+ω。-ωm)t+KcKLKAI4 cos (W1 -WO+ωm)t 

E6=K' D COS(ω1t -이) + K vKHK ' B/2cos {ω1+ωo)t-이 -(jo} 

+KDKHK ' B/2 COS{(ω1-ω'0)t- (j1 +(jO} + K DK HK BI4 COS{(ω1+ω。+ωm)t-이-(jol 

+K DK HK BI4 cos {(ω1-ω。-ωm)t-이 +(jo} 十KDKLKBI4

COS{(ω1+ω。-띠m)t- (jl- (jO} +K DK LK BI4 cos {(ω1-ωo十ωm)t- (j1+ (jO}

EO=E5+ f 6=K' c COS ω1t+K' D COS (ω1t - (jO) + KCK HK ' AI2 COS (W1 +ω'o)t 

+ K DK HK' BI2 cos {(ω1 +WO)t- (j1- (jO} +KcK HK ' AI2 COS (W1- ω。)t
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+KDKHK' BI2 COS{(ω1-ωo)t-아 +oo} +K，아rHKAI4cos (ω1+ ω。+ωm)t

+K~HKBI4cos {(ω1+ω。+ωm)t-이 -Oo} + K c;K HK AI4 cos (ω1-ω。-wm)t

+KDK HK BI4cos {에-ω。-ωm)t-01 +OO} +Kc;K LK AI4 COS(ω1+ω。-ωm)t

+KDKLKBI4cos {(ω1+띠。-ωm)t-01 -00} + KcK LKAI4 cos (ω1-ω。+ωm)t

+KDKLKBI4cos {(w1- ω。+ωIm)t-이 +OO} 

Suppose the phase shift networks are adjusted 

00=01 = π12 
in such a way that we have 

Then: 

E"o= ((K' C)2+(K꾀융 COS {(ωlt-tan- 1 K' DIK' c)} 

+KHI2{K'AKc -K' BK D} cos (ω1+ω。)t

+KHI2{K'AKC+K'BKD} cos (ω1-ω。)t

+ K HI4 {K AKC- K BK D} COS(ω1+ω。+띠m)t 

+KHI4{KAKc+KBKD}COS(ω1-ω。-ωm)t

+KL!4{KAKc-K~D} COS (ω1+ω。-ωm)t

+Kd4{KAKC+KBKD} COS (ωl-ω0+ω1II )t 
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