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This invention relates to carrier frequency sys 

tems of the kind in which two or more wave 
transmission channels are used. ` 
In prior systems ’of this type wave filters are 

arranged to separate each channel from the other 
channel and also to separate each direction of 
conversation from the other direction. This en 
tails a large expenditure in filters.  
In arrangements as provided by the .inventio , 

one intercommunication band is based on a car 
rier the lower side-band of which is used for one 
direction of conversation while the upper side 
band is employed for the other direction. Fur 
ther, as regards a second intercommunication 
band, one direction of conversation thereof is 
created by means of the upper side-band of Aa 
second carrier while for the second direction the 
lower side-band of a third carrier frequency or 
both side-bands thereof are used. 
In the drawing, Fig. 1 illustrates a frequency 

distribution suitable for carrying out the inven 
tion. Fig. 2 graphically represents a ñlter ar 
rangement for this frequency distribution, Fig. 3 
is a circuit diagram in which such filter arrange 
ment is included, Figs. 4 and 5 are graphs re 
ferred to in explaining the function of arrange 
ments as provided by the invention. 
In Fig. 2, the frequency condition of the sev 

eral transmisison channels can be seen. Figs. 1 
and 2 illustrate that one conversation, which may 
be designated as “lower” conversation, is trans 
mitted with the aid of a carrier T1'1=5kHz, that 
is 5 kilocycles per second. As regards the direc 
tions of this conversation, direction BA thereof 
is transmitted by the lower side-band K1 while 
the other or opposite direction, namely AB, is 
transmitted by the upper side-band K2. 'I'he “up 
per” conversation is transmitted with the aid of 
the carrier frequencies 

Tr2=7.5kHz and Trz=l2.5kHz 

In the direction AB of this conversation, the 
transmission is effected by the upper side-band 
Ka of the carrier T12 while in direction BA the 
transmission is by means of the lower side-band 
K4 or by both side-bands of the carrier Tra. 
The frequency distribution so obtained results 

in an expenditure of wave filters which is less 
than has been the case heretofore. The chan 
nels Kz, IQ are both of the same direction. The 
filters TP1 and HP1, 8, Figs. 2 and 3, hence have 
to cut olf the cross-talk attenuation only. By 
transmitting in_the same direction no appreci 
able level differences between .the two lchannels 
will occur. Also no filter need be arranged be 
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tween the channels K3, K4 of the upper conver 
sation since the incoming low frequency arriving 
at NF; and NF: is limited by 10W-pass filters TPZ 
and the carriers are suppressed by the modulat 
ing arrangement. 'I'he lower side-band of chan 
nel KS3 is suppressed by the separating filter 
HP1, 8 which is effective between the two conver 
sations. The upper channel K4 may be employed 
for transmitting both side-bands. 'I'his will be 
of advantage as regards eillciency. The line at 
tenuation increasing in accordance with higher 
frequencies requires an increased transmitting 
power to be employed and in its turn acts in a 
manner similar to a low-pass filter. 

If, however, in the case of special lines still 
other carrier frequencies are to be transmitted 
simultaneously then the attenuation of these 
lines should not greatly increase with higher 
frequencies. In this case it is advantageous to 
cut off the upper side-band of Tra from the lower 
side-band K4 in order not to render the used fre 
quency band wider than it must be. This ex 
pedient purposely renounces the greatest eili 
ciencey and may do so since .the transmitting 
power of one side-band, namely of K4, is quite 
sufllcient. A low-pass filter 'I’P12.2kHz may be 
provided for this purpose. 

Fig. 4 shows .the frequency distribution and 
the curve of line attenuation in the case of a 
simple two-Way intercommunication, while Fig. 5 
illustrates a frequency distribution suitable in 
cases where additional carrier frequencies be 
longing to another system are to be transmitted 
over the same line. ' 

The direction of transmission of the upper con 
versation includes a modulator M and is accom 
modated to the line. The call receiving appa 
ratus R is connected by high ohmic resistances 
in a manner to avoid loss of transmitting energy. 
Otherwise such loss would occur since the re 
ceiving side is connected in parallel with the 
transmitting side. 
In order to choose the directions of conversa 

tion a changeover switch S1, S2, S3 is provided. 
In the case of the lower conversation the filters 
HP5.3 and TP4.7 are switched over at contacts 
S2, Ss while in the case of the upper conversation 
the carrier frequencies Trz and Tra are inter 
changed at contacts S1. The switching-over op 
eration is effected with respect to the upper and 
lower conversations at the same time and in such 
a manner that the channels located in the mid 
dle and which correspond to the reference nu 
merals 2, 3 always operate in the same direction. 
The two terminal stations may hence be made 



2 
similar to each other, and by means of switch 
S1, S2, Sa, they may be adjusted to suit frequency 
conditions. ' 

A low frequency line NF may be connected to 
the outgoing line over a low pass filter. 
What is claimed is: ' 
1. A carrier frequency system comprising means 

to produce three diiïerent carriers, a transmission 
lineémeans to produce from each carrier a lower 
side-band and an upperside-band,means fortrans 
mitting one direction of a conversation over said 
line through the lower side-band of one of said 
carriers while transmitting the other direction 
thereof over said line by the upper side-band of 
the same carrier, and means for transmitting one 
direction of another conversation over sai-d line 
through the upper side-band of a second carrier 
while transmitting the other direction thereof 
over said line by at least the lower side-band 
of the third carrier. 

10 

20 

2,328,450 _ 

2. A system as denned in claim 1 and which 
comprises terminal stations similar to each other, 
wave ñlters, means to interchange these ñlters 
and thereby to interchange the directions of the 
conversation transmitted with the aid of a lower 
carrier frequency, and means to interchange the 
carriers and thereby to interchange the directions 
of the conversation transmitted by an upper. car 
rier frequency. 

3. A system as deñned in claim ’1 and which 
comprises a transmission channel of lower car 
rier frequency, a transmission channel of upper 
carrier frequency, and two transmission channels 
of carrier frequencies between the two said fre 
quencies, these two channels being of the same 
direction while the two former channels are both 
of a direction which is the reverse of the latter 
direction. ' 
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