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3 Claims. 

The balalacing networks enployed with two 
... Wire amplifiers on pupinised cables can be 
readily devised only for frequencies consider 
ably lower than the cut-off frequency of the 

5 circuit. Balancing at low frequencies also offers 
difficulties. In practice, the frequencies are lim 
ited to those required for telephony, for in 
stance, the frequency band 300-2,300 cycles per 
Second. The band 0-300 cycles per Second, aS 

J.0 well as that extending from about 2,300 cycles 
per Second upwards to a frequency less than 
the cut-off frequency, remain unused in tWO 
Wire circuitS. 
An object of this invention comprises a new 

method of transmission for two-wire circuits, 
in which the two side bands, ordinarily not 
employed, are allotted to simultaneous addi 
tional signalling transmissions. 
A feature of this invention consists in the 

20 provision in a telecommunication System of two 
wire amplifiers which can transmit in each di 
rection, a frequency band greater than that 
necessary for normal two-wire telephonic trans 
mission, the bands transmitted by each ampli 

25 fier being different for each of the directions, 
but comprising a common middle part. Other 
features and purposes of the invention Will be 
apparent from the following detailed descrip 
tion. 

30 In order that the invention may be better 
explained, reference will be had to the follow 
ing description taken in conjunction with the 
accompanying drawing, in which 

Fig. 1 diagrammatically represents a two-wire 
35 circuit embodying the invention, 

Fig. 2 illustrates the frequency characteris 
tics of the amplifiers according to the inven 
tion, and 

Fig. 3 diagrammatically represents a modifi 
40 cation of the circuit shown in Fig. 1. 

In Figs. 1 and 3, numeral 1 represents an 
amplifier adapted to transmit in the direction 
AB, 2 an amplifier adapted to transmit in the 
direction BA, 3 the balancing networks or SyS 

45 tems, and 4 and 5 the Weakening devices. 
Referring to Fig. 1, between the two end sta 

tions (not shown) a telephonic transmission is 
established by a two-wire circuit, and a two 
Way telegraphic transmission is Superposed. On 

50 this telephonic transmission. The amplifiers 
such as 1 associated with the weakening de 
vice 5, transmit in the direction AB the fre 
quency band 300-3,000 cycles per second; the 
amplifiers such as 2 associated with the Weak 

55 ening device 4, transmit in the direction BA 
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the band 100-2,200 cycles per second. The 
amplification in each of the directions BA and 
AB are respectively represented by the curves 
d and b in Fig. 2. 
The weakening devices due to which the am 

plifications represented by these curves are ob 
tained, may comprise filters, for instance. The 
devices 4 will be low pass filters which pass the 
band 0-2,200 cycles per second and the devices 
5 will be high pass filters having a lower cut 
off at 300 cycles per second. The use of filters 
is, however, not indispensable. A less attenu 
ated weakening will be sufficient and can be 
obtained, for instance, by means of a resonant 
circuit tuned to the mean frequency of the fre 
quency band to be weakened, or even by a Special 
arrangement of the input transformers of the 
amplifiers. 
The common frequency band 300-2,200 cycles 

per second which is transmitted in both direc 
tions and for which the balancing Systems are 
satisfactory is allotted for telephonic transmis 
SO). 
The frequency band 2,200-3,000 cycles per 

Second transmitted in the direction AB serves 
for telegraphic transmission from A to B; the 
frequency band 100-300 cycles per second trans 
mitted in the direction BA serves for telegraphic 
transmission from B to A. 
At the end stations the different bands are 

separated by means of Suitable filters, as in 
the manner well-known in the art, per se. 

Fig. 3 represents a modification, in which a 
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one-way telegraphic transmission in the direc 
tion AB is superposed on the two-Wire tele 
phonic transmission. The amplification in the 
direction AB covers the band 300-3,000 cycles 
per second and that in the direction BA is 
limited to the band 300-2,200 cycles per Second. 
The band common to both directions of trans 
mission, viz. 300-2,200 cycles per second, is al 
lotted for telephonic transmission and the up 
per band, 2,200-3,000 cycles, serves for tele 
graphic transmission from A to B. The Weak 
ening devices 4, of the kind described above, 
cause only the frequencies lower than 2,200 
cycles to be amplified in the direction BA. 

It is to be observed that the frequencies men 
tioned above have been given by Way of illus 
tration only. 

In the foregoing, it has been supposed, for the 
purpose of explaining the invention, that the 
normal transmission is a telephonic transmis 
sion, but it is obvious that the Scope of the in 
vention will not be departed from, if a two-Way 
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transmission of some other kind is effected on 
the common frequency band. The two supple 
mentary bands may each be allotted to one or 
more One-Way transmissions, each band being 
allotted to one direction of transmission. 
I claim: 
1. The method of multiplex signalling of in 

telligence over a two-wire telecommunication 
System, which comprises transmitting a fre 
quency band in each direction, said bands com 
prising a common frequency range for which 
balancing networks for duplex. Signalling are 
effective and the one band comprising also a side 
band below the common band and the other 
band comprising also a side band above Said 
common band, Said Side bands lying outside 
the range for which balancing networks are 
effective, utilising said common band for duplex 
signalling of intelligence and utilising said up 
per and lower side bands for one-way signal 
ling of intelligence simultaneously with said du 
plex Signaling. 

2. in a telecommunication System operating 
over a two-wire circuit, the combination of 
means for transmitting overlapping frequency 
bands in opposite directions over said circuit, 

1,984,099 
each of said bands comprising a side band, one 
below and the other above, the band common to 
both Said bands, means for effecting duplex sig 
nalling of intelligence on said common band, in 
cluding balancing networks effective for fre 
quencies comprised in said common band and 
ineffective for frequencies comprised in Said 
Side bands, means for One-way signalling of in 
telligence on Said lower side band, and means 
for one-way signalling of intelligence in the re 
verse direction on said upper side band. 

3. The method of multiplex signalling of in 
telligence over a two-wire telecommunication 
System, which comprises transmitting a fre 
quency band in each direction over said Sys 
tem, said bands comprising a common frequency 
range for which balancing networks for duplex 
signalling are effective and one of said bands 
Comprising also a side band adjacent said com 
mon band but lying outside the frequency range 
for which balancing networks are effective, util 
ising Said common band for duplex signalling 
of intelligence and utilising Said side band for 
One-Way Signaling of intelligence simultaneous 
ly With said duplex Signalling. 

GEORGES WARD. 
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