July 31, 1934. D. THIERBACH 1,968,106
TRANSMISSION SYSTEM
Filed Feb. 4, 1932

G, Gz

INVENTOR
DIETWALD THIERBACH

BY

1< uver

ATTORNEY




Patented July 31, 1934

- UNITED STATES

1,968,106
PATENT GFFEQE

, : .'1,968,106 ‘
©° 'PRANSMISSION SYSTEM
Dietwald Thierba,ch Berlin-Spandau, Germany,,

. assignor to Slemens
schaft, Siemensstadt,

&  Halske, Aktiengesell-
near Berlm, Germany, a

corporation. of Germany

Apphcatmn February 4,

1932, Senal No. 590,9%6:

In: Germany: Febmary 19, 1931

7 CIa.lmsL

The invention is concerned with a, method: to
control the transmission measure by the aid of 2

control frequency, and the same  distinguishes:

itself from methods-known in' the. prior art in
8 that the control action is effected by altemng the.
frequency of the controlling current.

In the operation of regeneration loeks:or blocks:
it- has been customary in the prior art. to block:
transmission in one directior in the presence of

16 the control frequency, and to block transmission:
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in the other direction upon the failure or absence:
of this control frequency. According to the meth-
od- of the present invention traffic- in one. direc-
tien is' blocked by one control frequency,-and
trafiie- in the other direction by anether- control
frequency. ' The connection or switching inv and:
rendering operative. of the various control fre-

quencies-is insured. in this scheme by the signal.

currents by ways and means. well-knowiiin- the
art.

The invention W111 be found partlcula.rly ad-
vantageous if in daddition te the regeneration
bloek also a regulation of the volume level-is to:
be secured. By the use of two comparatively ad-.
jacent Irequencies it is- possible to- effect: both
these regulative actions.  The volume regulator:
and stabilizer means would in this case have to be
so designed that- they will respond: to- both: fre-
dquencies. - Inasmuch as: & control frequency is:
present all the time this means-that- a: continual
regulation of volume level is insured. If the two.
frequencies are located close. enough together,
for example, say about: 100 cycles per second
apart; then fluetuations- in the intensity of the
energy’ transmission over the distance: covered,
say, By radio will affect both frequencies in: like:
manner so that & change of -the frequency used
for volume control and regulation will not be: at-:
tended by any inconvenience. The regeneration.
blocks should be so designed that they will be:
gble to- distinguish: Between: or respond selectively
to- the frequenecies so that ohe v the other of the:
two- transmission paths will be: opened or cleared:
depending upon the frequeney of the:contrel cur~
rent; that is, which contrel current: is- operative.

Designing the regeneration blocking means int
such a manner that in the presence of both fre-
quencies of about like amplitude simultaneously’
noe change in the sensé of transmission is pro-
duced, this means that a rather thorough insen-:

sitiveness of the drrangement to- dlsturblng po-

tentials, say, of an atmospheric origin, will be se-
cured. Atmospheric - disturbances, as  is well
known, normally’ do not merely contain one dis-
turbing potential, but they éover a more or less
wide frequency band. Thus, if the two- frequen~
cies of the control currents are chosen close to-
gether there is ‘a chance of the receiver devices
tuned to the control frequencies containing ap-
proximately the same disturbing potentigls, The
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metheds: known in. the pr1or art which utilize but
one control frequency, do not offer this chance
of obtaining. a: compensation of atmosphencs or:
similar disturbances..

The invention shall be explained. in. more de-
tail by reference o a-practical embodiment given.
by way of example. The drawing shows a trans-
mission: system- wherein the control frequencies.
used for the actuation of the regeneration blocks
are used at-the same time. for controlling or sta-
bilizing the level of the volume. Double conduc-
tors are represented by single line.

The: merit residing in the circuit scheme illus-
trated primarily consists in that the operation of
the blocking means:for the two directions are
perfectly similar inasmuch as. a definite fre-
quency is: provided: for each direction of trans-
mission.  In the circuit arrangements heretofore
used, owing to: the. presence of the control fre-
aueney, one direction of fraffic was blocked and
the other one cleared; in other. words, the two
blocks were actuated in contrary directions.

. The: subseribers T and. T’ are united. by radio.
S:and B, respectively, denote the radio transmit-
ters and receivers: The receiving means are con-
nected with the regulating amplifiers RV whose:
transmission measure or amplification chardc-
teristic is regulated by the rectifiers Gi14. - The
rectifiers: G14 respond to the control frequencies:
transmitted: according to the invention. The fil~
ter K% is broad enocugh to pass both of the eon-
trolling frequencies, which, as indicated above,
are separated by a relatively small difference fre-
queney, ‘as,:for example, ‘100  cycles per second,.
whereas the filter Ko also connected with RV
does::hot. permit-these frequencies to reach" the

subscriber’s: connections 71, T. . To actuate the.

regeneration blocks two rectifiers G111 and GI2
are comnected by way of the: filters K1 and Kz
respectively’ to RV by way of Ks, as shown. The
reversing of the subscriber’s limes, that is, the
changing from and to the transmitter and: re-

ceiver means, respectively, is effected by the

agency of a relay Rl which is provided with two
opposed windings which are gssociated with the
rectifiers. G1l and G112 respectively.

At the transmitting end there are two gener-.

ators G1.and G2 provided to supply the control
frequenecies. ~'The changing-over of the gener-
ators is effected by way of the keeper 72 of relay
R2. 'This latter relay is united with the sub-
seriber’s line by way of the rectifier G13.

In the state of inoperation of the communica-
tion equipment in which the relays occupy posi-
tions das shown in the drawing, the subscriber’s
offices “are - connected with: the corresponding
transmitter means; hence, regeneration: is not
possible. The fréquency furnished from the gen-
erator G2, in a way well-known in the art, serves
for fading regulation (compensation). This fre-
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quency is fed from the aerial to the receiver E
and from E through the regulating amplifier RV,
through the filter chain K3 and the rectifier G14
and back to RV to regulate the same against fad-
ing.

The filter chains K1 and K2 are so dimensioned
that the freguency of the generator G2 will be
transmitted only by the filter chains Ka2.
Through the intermediary of the rectifier G12
the action of this wave is so that the relay R1
holds its keeper in the position as illustrated.
When the subscriber T is sending out a communi-
cation the signal currents will cause the relay
R2 to respond by way of the rectifier G13. 'The
generator G2 is switched off, while the generator
G1 is connected with the transmitter.. The fre-
quency of the generator Gl is fed by way of the
filter K3’ for the regulation or compensation of
the fading effecis to the rectifier G14’, and by

Y way of the filter chain K1’ to the rectifier G11’

which energizes one of the windings of the relay
R1’, so. that the keeper 7’ is thrown over with
the result thas subscriber T .is connected with

_the receiver E'.
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Now, if disturbing potentials happen to reach
the receiver the risk of faulty operation of the
regeneration block is very slight. For if these
disturbing potentials happen to fall inside the
region of the control frequency they will normally
be contained in both frequencies to approximately
the same amplitude. The disturbing potentials
will thus actuate both rectifiers G11’ and G12’.
Since the currents furnished from the rectifiers
are brought to act upon the relay R1’ in opposite

- senses, these troublesome potentials will fail to

release an action.

In case of a communication proceeding from
the subscriber T’ to the subscriber T, similar
cireuit changes will occur in the fransmission
arrangement of the subscriber T¥ and in the re-
ceiver arrangement of the subscriber T.

Instead of using two generators for the pro-
duction of the two control frequencies, it would
be feasible also to employ but one generator to
which a condenser is connected in parallel for
the object of insuring changes in wave-length.
The mechanical relays shown in the exemplified
scheme of the drawing, as will be evident to the
expert, could be replaced also by thermionic tubes.

The application of the basic idea of this in-
vention of using two freguencies for the control
of the transmission measure affords certain ad-
vantages for the reasons as above set forth (at-
mospherics compensation) if distinet level regu-

. lation is dispensed with or if this is replaced by

another regulation.

I claim:

1. A duplex signalling system, each end of
which includes a transmitting means, receiving
means, a subscriber’s line, a first switch connected
thereto, a plurality of control frequency gener-
ators at each transmitter, switching means for
alternately connecting said control frequency gen-
erators to said transmitter, a balanced relay at
each receiver, said relay being operatively related
to said first switch, a contact adjacent said first
switech connected to said transmitter, said con-
tact being normally closed, a contact adjacent
said first switch connected to said receiver; said
contact being normally open, and filter means
interposed between said receiver and said relay
whereby when one control frequency is transmit-
ted said subscriber’s line is connected by said
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first switeh to said transmitter, and when an-
other control frequency is transmitted said sub-
scriber’s line is switched to said receiver.

2. An arrangement as claimed in claim 1 in

-which said control frequency generators operaie

at different frequencies and in which the position
of said switching means for alternately connecting
said control frequency generators determines
which control frequency generator is connected
to said transmitter.

3. A duplexing system comprising, two or more
stations, each including a transmitter and a
subscriber’s line, a pair of contrel frequency gen-
erators, switching means normally connecting
one of said control frequency genesrators to said
transmitter, a second switching means normally
connecting said subscriber’s line to said trans-

mitter, a relay associated with said first named.

switch and actuated by signal frequencies through
said subscriber’s line to disconnect the control
frequency generator normally connected to sald
transmitter from said transmitter and to connect
ancther of said conirol frequency generators:to
said transmitter, receiving means at each of said
stations, said receiving means each including &
filter and a relay connected thereto responsive to
the frequency of the control frequency generator
normally coupled to the transmitter at another
of said stations for normally maintaining the sec-
ond named switch in a position to mainfain said

receiver at each of said stations disconnected
from said subscriber’s line, each of said receiving

means also including a second filter connected
with said receiver and with said relay and re-
sponsive to the frequency transmitted when said
other control frequency generator is connected
with said transmitter of said other statien to en-
ergize said relays to move said second switch in
a position to connect said receiver to said sub-

seriber’s line when signal frequencies are im- 3

pressed from the subscriber’s line at the other
station on the transmitter.

4. A duplexing systemn as claimed in claim 3
in which each of said receivers includes auto-
matic volume control means actuated by either
of said control frequencies. :

5. A duplexing system as recited in claim 3 in

which said control frequency generators. gen-
erate frequencies separated by a narrow band of

frequencies_and in which said receivers each in- js

clude a flter tuned broad enocugh to pass the
frequencies of both of said control frequency
generators, and automatic volume control means
connhected - with said filter and with said re-
ceivers.

6. A duplexing system comprising stations in-

cluding, a transmitter and a receiver, a sub-

scriber’s line normally connected with said trans-
mitter, a pair of oscillation generators generat-

ing frequencies which differ by approximately:

100 cycles per second, a relay in said receiver re-
sponsive to one of said control frequencies. for
maintaining said transmitter normally connected
to said subscriber’s line, and means in said relay
responsive to the other of said control frequen-
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cies for disconnecting said transmitter from said =

subscriber’s line and connecting said receiver
to said subscriber’s-line. -

7. A duplexing system as recited in claim
in which each of said receivers includes an auto-
matic volume control means responsive to either
of said control frequencies,
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