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'The present invention relates to double current
telegraph transmission circuits using a code of
two elements or trains, of which the first consists
of a transmission of signals of a carrier of audio-
frequency and the second of audio frequency
signals of the same frequency but 180° ocut of
phase. It is well known that, as described in
French Patent No. 803,109, that in such systems
which are called audio-frequency telegraph
transmission systems with phase inversion, the
telegraph signals are reconstituted at the receiver
by demodulation of the received wave by means
of a reconstituted carrier wave used for demodu-
Iating. 'The reconstituted carrier wave is neces-
sary because without it, one cannot at the receiv-
ing station arrange to provide a phase for com-
parison to permit of interpreting the signals re-
ceived.

According to whether the phase of the recon-
stituted carrier wave is correct or not, so the
succession of reconstituted signals obtained will
be a faithful reproduction or the inverse of that
of the signals transmitted.

To ensure agreement, it is necessary that the
carrier wave serving for demodulation is initially
started off with a phase or sense or polarity pre-
determined with relation to the first received
wave, which determines the direction or sense or
polarity of the first reconstituted telegraph cur-
rent impulse obtained, which direction can be
chosen beforehand to be identical with that
which will be suitable for the first impulse trans-
mission. '

While thus ensuring at the end of the trans-
mission the identity of the signals transmitted
and obtained—the first transmission may be
chosen as a neutral signal—the correct reception
of any succession of signals whatever is assured
provided the circuit is not broken. To satisfy
this condition, the present invention has for its
object a method of poling the initial phase of
the carrier wave reconstituted at the receiver and
is characterised in that in order to obtain demod-
ulation, the incident wave is combined with an
auxililary wave during the reception of the first
train of waves.

In such a double current system of telegraph
transmission, the sending station comprises a
modulator at the control terminals of whiclh the
telegraph code transmitter applies a control cur-
rent which is at certain instants a “rest” current
of one polarity, and at other instants a marking
or operating, or “work” current of opposite
polarity. The inversions in polarity of this con-
trol current has for its effect to invert the phase
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of the telegraph current sent in the line, every
change of polarity of the control current causing
an inversion of phase of the telegraph line cur-
rent.

To each character transmitted, there corre-
sponds, therefore, the application to the modu-
Iator of a succession of pulses of alternating cur-
rent which are alternately rest currents and work
currents, according to a defermined code, and,
hence, correspond to the transmission on the line
of a succession of currents of phases which are
alternately inverted.

For example, in the Infternational start-stop
code, to the letter “S” there corresponds, after
the sending of a “work” or marking current pulse
corresponding to the start, the transmission,
during an elementary interval, of a “rest” cur-
rent, then, during the following interval, of a
“work” current, then during a following interval
of a “rest” current, then during two following
successive intervals of a “work” current, and,
thereafter, finally of a ‘“rest’” eurrent correspond-
ing to “stop.” To each one of these inversions
there corresponds a change of the phase cof the
current which was sent on the line, there being
five changes of phase in the course of the trans-
mission of the letier S. |

At the receiving station, there is applied to a
demodulator, on the one hand, the received cur-
rent received at the end of the line, including its
inversions of phase, and, on the other hand, the
reconstituted carrier freguency current as it has
been set up in the line at the beginning of the
transmission, but maintaining its initial phase
without any change. Thus, the current delivered
from the output terminals of the receiving demod-
ulator will change in sense or direction at the
same time that the telegrarh current in the line
will change its phase.

Hence, it can be said that every change of sense
or direction of the current taken off at the out-
put terminals of the demodulator of the receiv-
ing station corresponds to a change of sense or
direction of the current applied to the conftrol
terminals of the demodulator of the transmitiing
station. But, on first consideration, it cannot be
known whether to a given received pulse of “rest”
current, there corresponds, at the transmitting
station, a pulse of “rest” current or a pulse of
“work” current. |

In order to assure agreement between the
senses or directions of the original currents of
reception and those of transmission, provision is
made so that the first current pulse taken off at
the output of the demodulator of the receiving
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station can be of only one determined sense or

direction, and it will always be provided that the

transmission will be commenced by the sending

of a current of this same determined sense or
if it
has been arranged that the demodulator of the

direction, for example, a rest current puise,

receiving station shall, on its first pulse, deliver
initially a rest current. z

The present invention has for an object to
provide means for unambiguously determining at
the receiving station, the phase of the current at
the output of the demodulator when this receiv-
ing station receives a first signal pulse after an
interruption of the current in the line has ocC-
curred, due to any circumstances. |

The present invention is applicable to a known
type of system wherein there is used for the re-
constituting of the carrier current, an auxiliary
modulator energized, on the one hand, by the
signals received at the end of the telegraph line,
and, on the other hand, by the signals delivered
at the output of the principal demodulator. Such
g, system has been described in British Patent
449999, and the corresponding U. S. Pateni
2,108,117 of Gardere and Pages.

Tn. order to assure with such a system the estab-
lishment at the output of the auxiliary modu-
lator of the re-constituted carrier current, it is
necessary that, in the absence of current delivered
at the output of the principal demodulator, which
current is applied to the control terminals of the
auxiliary modulator, that this latter auxiliary
modulator should furnish at its output terminals
5 current of phase which is definitely determined
with relation to the current at its input terminal.

In the mentioned system of the Gardere and
Pages patent, this result is obtained by causing
a dissymmetry in the auxiliary modulator by a
choice of uni-directional conducting elements oi
different characteristics. There arises herefrom,
however, a variation of the reconstituted carrier
current according to the direction of the current
applied to the control terminals, that is to say,
according to the sense or polarity of the signal
pulses. The present invention provides a device
which permits attaining these same results with-
out it being necessary to introduce dissymmetry
into the auxiliary modulator.

The present invention is characterized by the

fact that it comprises, for the supplying of the :

control circuit of the principal demodulasor at the
instant of the arrival at the end of the line of the
first signal current pulse, a derived circuit taken
off the said line, and by which the received cur-
rent is fed to this control circuit through the
means of a blocker whose blocking control voltage
is taken through a low pass filter from the ous-
put terminals of a rectifier supplied by the re-
constituted carrier voltage.

The present invention will be better understood
by referring to the accompanying drawing which
illustrates circuits by which the method accord-
ing to the present invention can be realised.

Fig. 1 is a standard circuit arrangement in
audio-frequency telegraphy using phase inversion
" as used in the prior art. -

Fig. 2 illustrates the same circuit armngement
modified in accordance with the present inven-
tion.

In the conventional arrangement of the prior
art shown in Fig, 1, the signals coming over the
line I, toward the receiving station, traverse in
addition to the bandpass filter F1, the amplifiers
Vi and Vg, the demodulator DM, the auxiliary
modulator Xm and the narrow bandpass filter Fo.
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To the output of demodulator DM the local re-
ceiving circuit LOC is connected, which circuit
consists of a telegraph receiver or an intermediatbe
relay. The demodulator DM uses for demodula-
tion the reconstituted carrier frequency oulput
of auxiliary modulator Xm which permits the
cbtaining of the original direct current double
current double current d. c, signals. These are
the signals which by modulating the incident
wave derived from the line and incident on aux-
iliary modulator Xm reconstitute the carrier
al the output of auxiliary modulator Xim, the
narrow band-pass filter 2 of relatively long time
constant serving to preserve the phiase for a suiii-
cient time to permit the telegraph current to
become inverted.

If in the prior art arrangement of Fig. 1 the
quxiliary modulator Xm was perfectly syvm-
metrical, reception could not be oblained. It is
therefore necessary to give said auxiliary modu-
lIator Xm a definite bias during non-operating
conditions. |

According to the present invention one applies
to the input of amplifier V2 without passing
through narrow band filter B3, in addition to the
voltage derived from the output of the bandpass
Glter ¥i, the voltage derived from the incident
signals coming in on the line and passing through
a, blocking device BL having a slight attenuation
during non-operating conditions but which dur-
ing actual signal transmission can be blocked as
soonl. as the normal energization of amplifier V2
by an auxiliary modulator is assured, either by
the telegraph current corrected and filtered by
a low-pass filter or by derivation from the de-
modulated carrier wave taken from the output
of amplifier Vo,

Such blocking is able to bring about in known-
blocking systems an attenuation of 5 nepers, and
the lack of symmetry applied to the input of
amplifier V2 according to the laws of blocking is
without importance. A “Dlocker” may, for the
present purposes, be considered to be a quadripole
having attenuation and cut-off characteristics
controlled by an applied controlled current which
can be realized with dry rectifiers arranged in
known circuit arrangements.

It will be borne in mind that what one calls
g blocking device is o bridge network or guadripole
having its attenuation regulated by a control cur-
rent which can be obtained by means of dry
rectifiers arranged in accordance with known cir-
cult arrangements.

Fig. 2 shows the arrangement of ¥Fig. 1 modified
according to the preceding description. The con-
trol of the blocking action of blocking device BL
is effected by means of the carrier wave derived
from the output of amplifier Vo, and rectified by
means of g device Rd which is a combined recti-
fler and filter. The advantage of this arrange-
ment is that one can chtain a substantially con-
stant blocking current by a simple fiiter.

Auxiliary modulator Xm may consist of a recti-
fier bridge as may also demodulator DM. Block-
er BL: may consist of a rectifier quadripole. Com-
bined rectifier and filter Rd may consist of a

- rectifier unit quadripole with a condenser con-

6

hected across to opposite corners. The amplifier
V2 may have its input transformer coupled by a
transformer having two primaries respectively
connected to the outputs of bklocker BI, and
filter Fh.

The initial mgnal passes directly from the line
through blocker BL to the input of amplifier V2
without passing through filter g, since there is
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at that instant no output of amplifier V, to be
rectified by rectifier Rd and then applied to the
control terminals of blocker BL to cause blocking
action. An instant later the portion of the signal
derived from the line and traversing auxiliary
modulator Xm and filter F2 has reached amplifier
V2, whose rectified output of the first signal pulse
through the blocker and subseguent pulses
through the filter are delayed somewhat in pas-
sage o rectifier Rd, is then applied to the con-
trol terminals of blocker BI: to block it. By the
time the initial signal element has had time to
pass through the unactuated blocker and the
amplifier V2 and the rectifier Rd, to the control
terminals of blocker BL to block it, the next signal
element through demodulator DM and filter s
has had time fto establish itself, and the path
through blocker BL is no longer needed. In this
way, the initial signal element passing through
the blocker BL controls the first signal pulse
delivered.

The blocking device BL is connected between
the output of band pass filter F1 and the innut
of modulator V2. The initiation of fthis control

current from amplifier V2 through device Rd is :

made sufficiently slow and smooth so that at the
moment when it causes suppression of the signal
at the output of blocking device BL, the normeal
energization of amplifier V2 by auxiliary modu-
lator Xm through narrow band pass filter F2 has
been able to establish itself,

If on the other hand it was desired to use the
telegraph current taken from the output of DM
and rectified, it would be necessary to compen-
sate for the variations in the fransmission from
one signal pulse to anotfher signal whieh it is not
possible to attain by means of an inertialess
blocking device; a fiiter having a time constant
lying between one-half and the full value of the
time constant of the audio-frequency filters gives
a, reduction of about one half of the rectified cur-
rent in the transmission from one signal pulse
to another. It is necessary that this reduction
still permits of a very slightly attenuated block-

ing in order that the blocking device BL, may not .

be the cause of certain difficulties arising;

Care is taken to provide a suitable condition
of the impedances in the arrangement of Fig. 2,
so that under the operating eonditions, when the

blocker BL is blocked, this blocker delivers prac- :
tically no energy to the input of amplifier V2 and

so that when unactuated and not blocking, when
its attenuation is small, the blocker BL does not
constitute an impedance which is so small as to

mmvolve the risk of draining off too large o fraetion !

of the energy available at the input of amplifier
Va. Suitable values of impedance are easy to
realize through familiar procedures of current
technique.

The rectifier Rd should represent an imped-
ance of sufficiently great magnitude to not drain
off too large a fraction of the energy available at
the output of amplifier Vs, and of such value as
to furnish, when the re-constituted carrier wave
at the output of amplifier V; has its normal
amplitude, a rectified voltage which is of suffi~
cient magnitude to assure the blocking of hlocker
Bl..

'The blocking device BL is of a known type
and is designed to have slight attenuation in the
absence of the application of control current from
the output of amplifier V2 through device Rd.
When the control current is applied to the block-
ing device BL, however, its attenuation can at-
tain a value as high as five nepers. The dissym-
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6.
metry resulting therefrom is not important under
normal operating conditions. |

The output of the narrow band pass filter Fe
feeds through a transformer T, the input of the
ampiifier V2. This transformer T comprises two
primary windings and a secondary winding,; this
latter feeding the input of the amplifier V, while
one of the primary windings is energized from
the output of narrow band pass filter F2. The
other primary winding is connected to the output
of blocking device BL. Tt is well understood that
care has to be taken to obtain suitable impedance
chharacteristics in order that in the position
where it is blocked, the blocking device BL shall
drain practically no energy at all from the input
of the amplifier V2 and in order that in its non-
operative condition, where the atitenuation is
small, the blocking device BL does not constitute
too low an impedance with the risk of reducing
by too great a fraction the energy available at
the input of amplifier Va. Suitable impedance
characteristics can be easily provided by methods
well-known in the present state of the art.

S0, the rectifier Rd should represent a sufficient
impedance in order not to reduce by an excessive
fraction the energy available at the output of
amplifier V2 and to furnish when the reconstituted
carrier at the output of amplifier Vs has its normal
amplitude, a rectified voltage sufficient to ensure
the blocking of blocking device Bl..

In arrangements such as that described, the
output modulator is usually arranged in a circuit
at the output of the amplifier V2 and is supplied
with a reconstituted carrier wave (it can besides
be, and it is generally the case that one of the
communicating stations is supplied with energy
from a local generator) ; in the absence of eon-
trol current, this modulator cught to have a defi-
nite condition.

Immediately after receiving the begihning of
the first signal, the signal supplied by the auxiliary
modulator X is delayed, as has been shown, by
the filter F2. 'The control circuit of the blocking
device BL is, therefore, not energized : this is then
“open” and allows the incident sighal to pass on
to the control circuit of demodulator DM. De-
modulator DM thus receives the said incident
signal at the same time at both its input and
control circuits; the conditions of agreement of
phase are, therefore, sutomatically realized and
demodulator DM yiclds a signal of correct phase
at its output.

Auxiliary modulator Xm is then supplied, in its
turn, at its control circuit with the correct signal
from demodulator DM; it, therefore, delivers at
its output terminals, a2 signal in phase with the
signal at its input terminals. When the retard-
ing effect of the filter Py is no longer felt, the
output auxiliary signal of modulator Xm is de-
livered to the control circuit of demodulator DM
Instead of the signal through blocker BI. which
1s blocked since its control eircuit is now ener-
gized.

It is obviously necessary that blocker BL should

o not be blocked before the signal from auxiliary

modulator ZXm has had time to reach demodulator
DM. 'This is why the arrangement including rec-
tifier Rd comprises, in addition to a rectifier, a
filter having a time constant longer than that of
Fa. So, as long as the filter F2 blocks the signal
from auxiliary modulator Xm, the control circuit
of blocker BL is not energized and blocker BL
allows the incident signals to pass.

Afterwards, blocker BL does not play any part,
being permanently blocked in normal operation by
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the re-established carrier wave from auxiliary
modulator Xm which energizes its control circuit;
blocker BL, therefore, only serves at the moment
of commencing to receive the first signal.

The control circuit of blocker BL could equally
be supplied by the telegraph current taken from
the output of demodulator DM and rectified, but
it would then be necessary to compensate the
variations in this current which are produced in
passing from one signal to another and which
would influence the operation of the blocking
device: by reason of its absence of inertia; this
compensation would entail complicated arrange-
ments. | . |
- Care must be taken to achieve suitable imped-
ance conditions such that when the blocking
device BL is “closed” it takes substantially no

energy from the input of the amplifier V2 and

when it is “open” it takes only a reduced fraction
of the available energy at the input of this
amplifier. | :

Also, the rectifier Rd should have sufficient im-
pedance not to take an excessive fraction of the
energy available at the input of Vp and supply,
when the output current of Vz is of normal ampli-
tude, rectified potential sufficient to insure the
blocking of BL. |

I claim: | | | |

1. In low frequency carrier telegraph receiving
apparatus, an incoming line, a demodulator hav-
ing principal input ferminals and control ter-
minals and adapted to receive modulated alter-
nating current sighals and deliver corresponding
direct current signals, a telegraph receiving de-

vice connected to the output of said demodulator, «

a principal band pass filter adapted to pass &
restricted band of signal modulated carrier ire-
quencies and having its input connected to said
line, a principal amplifier connected between the
output of said principal band pass filter and the
input of said demodulator, an auXxiliary modu-
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lator having principal input terminals connected

to the output of said principal band pass filter
and further having control terminals, a direct
connection between the control terminals of said
suxiliary modulator and the direct current output
of said demodulator, an auxiliary narrow band
pass filter having its input connected to the out-
put of said auxiliary modulator, an auxillary
amplifier having its input connected to the output
of said auxiliary filter and having its output con-
nected to control terminals of said demodulator,
a blocking unit having an input connection and
o control connection and an oufput connection,
said inout connection being connected to the cut-
put of said principal filter, said blocking unit
being adapted in the absence of energization of
its control connection to pass sighals with negli-
gible attenuation, and when its conirol connec-
tion is energized to substantially attenuate sig-
nals, and a rectifier connected between the output
of said auxiliary amplifier and said control con-
nection for applying blocking control energy to
the control connection of said blocking unit when
substantial energy is delivered by sald auxiliary
amplifier, and a second connection from the inpub
of said auxiliary amplifier to the output of said
blocking unit, whereby the identical frequencies
of the alternating currents applied at the input
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terminals and control terminals of said demodu-
lator produce a signhal varying current delivered
from its output terminals, and additional signal
input to the input of said auxiliary amplifier and
to the control terminals of said demodulator is
applied when said blocking unit is not blocked,
and the phase of the first impulse of the recon-
stituting carrier frequency applied at the receiver
is identical with the phase of the first signal
impulse received. o
2. Apparatus as recited in claim 1, and a trans-
former interposed in the input connections of said
auxiliary amplifier, said transformer having two
primary windings and one secondary winding, said

secondary winding being connected to the input

of said auxiliary amplifier, one of sald primary
windings being connected to said auxiliary filter
and the other of said primary windings being
connected to the output of said blocking unit.

- 3. In low-frequency carrier telegraph receiving

“apparatus, an incoming line, a channel separating

filter having its input connected to said line, a
demodulator having input connections and con-
trol connections and output connections, a prin-

5 cipal amplifier having its input connected to the

output of said channel separating filter and hav-
ing its output connected to the input connections
of said demodulator, a telegraph receiving device
connected to the output connections of said
demodulator, an auxiliary modulator having input
terminals and control terminals and output ter-
minals, the input terminals of said auxiliary mod-
ulator being connected to the output of said chan-
nel separating filfer, the direct current output
connections of said demodulator being connected
to the control terminals of said auxiliary modu-
lator, an auxiliary band pass filter having its input
connected to the output terminsgls of said aux-
iliary modulator, an auxiliary amplifier having
its input terminals connected to the output of
said auxiliary filter and its output terminals con-
nected to the control connections of said demodu-
lator, a blocking unit having input terminals and
output terminals and control terminals and
adapted to pass signals with negligible attenua-
tion when its control terminals are not energized
and to substantially attenuate signails when its
control terminals are energized, rectifier means
having its alternating current input connected to
the output of said auxiliary amplifier and its out-
put connected to the control terminals of said
blocking unit, the input terminals of said block-
ing unit being connected to the output of said
channel separating filter, and coupling means
adapted and connected for delivering the output
from the output terminals of said blocking unit
to the input terminals of said auxiliary amplifier.
ROBERT PIERRE LEROY.
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