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-11 ‘Claims.
1

The present invention relates to improvements
in electrical codification. systems:and more par-
ticularly. in the translation of duration modu-
lated. pulses.into.code pulses.

It is known. that the modulation of electric sig-
nals by code pulses may he.effiected as follows:

The low frequency . signal to he transmitted
modulates, in a. known manner, pulses repeated
at a .suitable .rhythm or repetition frequency,
modifying, according.to.the amplitude.of the sig-
- nal, one of the characteristic parameters of the
pulses .used, this parameter being. generally -the
amplitude, the.duration or the. position in time,

‘The -pulses thus modulated, from a number
aof communication .channels are then.grouped,.as
is well. known, in.the multiplex pulse transmission
systems.

These. modulated pulses. are .transmitted to a
coding .device s.which .converts.each .one .of .them
into a train of n code.pulses, each of which can
assume- each of:two values.according .to.the im-
portance of the.modulation of .the.pulse of the
corresponding channel, .in.such .a-manner:as.tla
define .20 .different levels .for the meodulation
parameter of the channel. pulses, .It.is.known
that, practically, one.of .the two.amplitude.values
of the code: pulses is.zero,.i. e..an absence.of .the
correspanding pulse, the other.value having gen-
erally.a predetermined constant level.

The present invention .has, .as .an ohject, a
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der’the ‘control of these through-going signals, a
code pulse together with 'a signal rendering the
other -circuit of the same stage inoperative, and
supplies ‘the following stage with a signal whose
duration is decreased by the reference interval
of the stage considered and which is delayed
by this.duration.

“According "to another characteristic, the other

circuit receives The signals which have a duration

smaller ‘than ‘the reference time interval of the
stage considered, delays these signals by this time
interval and fransmits them to the next stage

- without decreasing their duration.
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coding device. enabling the:.conversion, into.code -

pulses, of pulses modulated in .duration hy.a: dis=-
placement of their trailing.edges.

“According - {o one characteristic .of - the inven-
tion, the coding .device -successively compares
auration -modulated :pulses with . predetermined
intervals, each one. of .which is half .the. previous
one, said . time .intervals offering.a simple ‘rela-
tionship with the:maximum duration.of the in-
itial pulses.

device: .comprises :a .number of - successive:stages
equal to the number of -elements.of the code.con-
sidered, each .stage being:-connected to the next
one hy two:different circuits, and, in-each:stage,
means, controlled by the:signal ;applied :to -said
stage, to direct the-signal through:one . or the
other -of said circuits,.according (to  its. ‘duration
referred to a time interval characteristic of the
stage.considered: and, simultaneously, to: render
inoperative the circuit -not:utilized.,

According to another characteristic, one of! the
circuits of each stage passes only ‘the signals
having a duration longer than the reference time
interval of the stage considered and produces, un-

30

According to another characteristic, the coding «
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-According 'to another characteristic of the in-
vertion, the last stage of the coding device com-
prises only one circuit and means are provided in
this circuit.to pass only sighals having a duration
greater than the shortest reference interval and
to produce then a code pulse,

Finally, according to another characteristic,
the first of the circuits of each stage preceding
the last one comprises an electronic device with

two stability positions, controlled by a signal

derived from-the sighal applied to the stage when
sald "applied signal has a duration greater than
the reference interval of the stage, said elec-
tronic ‘device ‘conftrolling, when operated, the
emission:of ‘a code pulse and further creating a
blocking signal for the second circuit, this block-
ing signal having a duration substantially double
that of the reference interval of the stage con-
sidered.

“The invention will now be described in detail,
with reference to a preferred example of embodi-
ment, which will illustrate exactly its purpose,
characteristics and advantages. This description

will ‘be made with reference to the appended
drawings wherein:

“Figure 1 shqws, schematically, a coder in ac-
cordance with the invention;

‘Figure 2 shows in greater detail, the electrical
circuits of the two first stages of a coder in .ac-
cordance with the invention:

Figures ‘3 and 4 are diagrams of pulses occur-
ring at various points of the coding chain: and

Figure 5 shows an example of embodiment of
the circuits of the last stage of a coder in ac-
cordance with the invention.

“For -greater simplicity,

Figure 1 shows,

schematically, a coder giving three code pulse po-

sitions and giving, consequently, a definition cor-
responding to 23 different levels, but it will be

ohvious, ‘upon reading ‘the description, that the

code ‘might- compmse any larger number of ele-
ments and that, ‘in such g case, a number of
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stages would be utilized equal to the number of
these elements, each stage being similar to those
whose functions will now be defined in connec-
tion with Figure 1.

In the description, T will designate the maxi-
mum duration selected for the modulation of the
- Incoming pulses and t the duration of any pulse.

In Figure 1, the pulses i, modulated in dura-
tion and Whlch are nega,twe, for instance, are

applied to g delay device 2, delaying said pulses
by a time T/2, and delivering to a comparator

circuit 3 a signal 4 whose shape will be defined
In connection with Figures 2 and 3. The signal
4 will be positive, for instance.

and on the other hand the signal 4.

If the duration ¢ of pulse | is larger than T/2,
the circuit 3 delivers to a second delay circuit 6
an impulse T delayed by T/2 and having a dura-
tion (§-T/2); further, it sends out a code pulse 8
which is transmitted to a mixing circuit 9 and,
finally, it applies to device 5 a blocking signal i0
whose duration will be substantially equal to T
so as to prevent this device 5 from transmitting
any signal to the circuit 6.

On the contrary, if the duration of pulse { is
smaller than T/2, the device 3 does not operate
and consequently does not supply any of the sig-
nals 1, 8 and 10, The device 5 therefore is not
blocked and it transmits to the delaying circuit
b a pulse |1 corresponding to puise 1, i. e. whose
duration is 7, but it delays this pulse {1 by T/2
with respect to pulse 1.

The device & subjects the signals it receives

to a delay T/4 and, as previously, the signal 2 .

produced 1s applied simultaneously to a com-
parator device 13 and to a device 14 which also
receives the pulse T or 1. The devices 13 and
14 act, respectively, in a2 manner similar to that
of the devices 3 and 5 of the first stage: if the
pulse T or 1 entering the second stage of the
coder has a duration greater than T/4, the device
{3 projects a code pulse towards the mixer 9
and it also supplies a pulse 15 whose duration is
decreased by T/4 with respect to that of signal
1 or 11 and which is delayed by T/4 with respect
to said signal, and it sends to circuit 14 a block-
ing signal 16 whose duration will be about T/2,
this duration being sufficient to prevent the cir-
cuit (4 from operating while the pulse T or 11 is
applied o it, since these signals 7 or 11 can only
have a duration equal to or smaller than T/2 by
virtue of the adjustment of the first stage of
the coder.

If, on the other hand, the pulse T or {1 has a
duration smaller than T/4, the comparator cir-
cuit {3 cannot operate and the device 14 delivers
a pulse IT which is identical but delayed by T/4.

One or the other of pulses 15 or IT reaches
the third stage of the coder which is the last

stage in the example considered. It is applied -

to a delay circuit 18 causing a delay T/8 (T/2n
in the case of a coder with 7 pulse positions)

and delivering a signal 19 applied to a last com-
parator circuit 20 which delivers a code pulse 214

if the signal 19 or 1T has a duration greater than
'T/8 but delivers no signal in the opposite case.

For this last stage, it is obviously unnecessary
to provide a second circuit for the direct trans-

mission of the pulses since signals of a duration

smaller than T/2" do not give rise to the produc- "

tion of any code pulse.
The code pulses eventually delivered by the

circuits 3, 13 and 20 are suitably distributed by
the mixer 9 which may also, if desired, give
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Further, a cir-
cuit 3 receives, on one hand, the initial pulse

20

S0

el
|

)

4.

Ten
&

60

65

70

19

4
them the characteristics suitable for transmis-
sion, and they are received at 22.

Figure 2 shows an example of embodiment
of a coder according to the invention. For
greater simplicity, only two stages of this coder
have been shown, since all the stages are similar.
However, an example of embodiment of the last
stage 1s shown in Figure 5.

It will be noticed that certain electron tubes
used have been represented under the shape of
triodes or pentodes, but it is obvious that in
practice tubes can be used comprising a differ-
ent number of electrodes, and that such tubes
may offer operating characteristics which make
it possible to obtain in better conditions the de-
sired results. The circuit modifications to be ef-
fected in such a case will be obvious to techni-
clans.

It will be assumed in the description that the
duration of the incoming pulse considered is be-
tween T/2 and (T/2-4-T/4) :

T/2<t<(T/24-T/4)

With this assumption, the first stage of the coder
gives a code pulse but the second stage does not
give any and this makes it possible to explain
completely tThe operation of the system in con-
nection with the two stages shown.

It will further be assumed that the incoming
pulses 23 are modulated in duration by displace-
ment of their trailing edges and that they are
of a negative polarity, as shown.

The description of the operation of the cir-
cuits of Figure 2 will be made in connection with
the diagrams of Figures 3 and 4. PFigure 3
shows schematically the shapes of the signals
produced by the circuits corresponding respec-
tively to the assemblies 2, 3, § and 13 in Figure
1. Figure 4 shows the shapes of the signals pro-
duced by the circuits corresponding to the de-
vices b and 14 of said Figure 1.

The incoming pulse 23 is applied to the con-
trol electrode of an electron tube 24 whose anode
circuit comprises particularly a delay line 25,
open at its end 26 and closed at its input 27 on
its characteristic impedance so as to reflect the
signals applied to it. 'The back and forth trans-
mission time on line 25 has been selected equal
to T/2. The pulse 28, appearing on the anode
of the tube 24 under the action of the pulse 23

? 1s shown on line ¢ of Figure 3.

This pulse 28 is transmitted simultaneously
to the input 27 of the delay line 25 and over
connections 29 and 30. These connections also
transmit the pulse €1, shown on line b of Figure
3, caused by the reflection of pulse 28 in line
25 and delayed therefore by T/2 with respect
to this pulse 28. The combination of pulses 28
and 31 produces the signal 32 shown at ¢, Figure
3, this signal offers a crest 33 of duration (-T/2)
caused by the partial superposition of the pulses
28 and 31. The signal 32 is applied to the con-
trol electrode of a second electron tube 34, nor-
mally biassed beyond cut-off voltage by means,
for instance, of a voltage divider 35—36 designed
in such a manner that the cut-off voltage, shown
at 31 on line ¢ of Figure 3 allows the tube to
pass only signals having an amplitude higher
than that of the pulse 28. Thus, only the crest
33 of the signal 32 goes through the tube 34
which delivers on its anode g negative signal 38
shown at d on Figure 3 and whose duration is
that of the crest 33,1. e, (-T/2).

The said signal is further transmitted, through
lead 30 to the control electrode of an electron
tube 38, such as a pentode, to the suppressor
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grid of which is .applied the incoming. pulse 23
which: thus:suppresses: during :a time £ the anode
current of this tube,:as has beenl shown on lines
¢ to ¢ of Figure-4. In the anode.circuit:.of tube
39 is inserted.an inverter-transformer ‘4¢ at the
output. .of which the positive signal &1 is received,
whose. duration is 'T'/2-as.shown by line ¢ of Fig-
ure 4: and -which is- delayed by ¢ with respect 1o
the incoming pulse 23. Thus, the electron tube
42 controlled by the tube 39 through the trans-

former 889 cannot send:out any signal pending

the duration f of the incoming pulse, as -will
appear below.

The anode load of tube-34.consists, in addition
to resistor 43 . at whose  terminals appears ‘the
negative signal 38, of a transformer 44 which re-
verses. and differentiates the-pulse .38, producing
a signal 43 gs shown by line e of Figure 3. This
signal comprises.a  short positive pulse 45, corre-

sponding to the first edgz of the inverted signal

from the pulse 38, and. a short negative pulse &7,
caused by the second edge of this inverted signal.

‘The signal -4%  energizes an electronic device
having one position of permanent equilibrium and

capable of assuining, during a; predetermined time

interval, ranother position of equilibrium under
the ‘control of a -suitable -signal. Such devices
are well kKnown and the one which is represented
by way of example in Figure 2 consists of a double
tricde tube 48, connected in g known manner,
The left hand element of this tube is normaily
non-conducting but it is made conducting by the
positive potential applied to its control electrode
by the pulse 46. The potential at the terminals
of the load resistor 48 of this element thus de-
creases suddenly when this pulse 4§  appears,
which gives .a negative pulse §8 shown on line e
of Figure 4. The time constant of the circuit
formed by the resistor 4% and by the coupling
capacitor 8! is determined in such g manner that
the tube 48 comes back to its position of perma-
nent equilibrivm by unblocking of its rigcht hand
element, only after -a time . interval T, i. e. at.a
time.3T/2 after:the -beginning of the pulse 23. An
examination of Figure 4 shows that this duration

Is sufficient. to include the duration of the pulse |

41 produced by the tube 89 even if the initial pulse
23 had the maximum duration 'T.

Of course, known devices (not shown) compris-
ing, for instance, a detector circuit will be uti-
lized so that the negative pulse 47 of the signal
45 does not cause the tube 48 to come back un-
timely to0 .its position of permanent equilibrium.

Through the medium of g suitable capacity 52
and resistance: 53, the negative pulse 50 is trans-
mitted to the control electrode of the tube 42
which thus receives the signal shown on line f
cf Figure 4.
tioned . in such a manner that the portion 55 of
signal:- 54 caused by the appearance of signal 81
has an amplivude smaller than that of the cut-off
voltage of the tube 42, a voltage which is indi-
cated by the horizontal line £6; thus the tube 42
remains blocked in spite of the existence of the
positive pulse 4{. |

The incoming pulse kaving a duration greater
than T/2, the device 48 also controls the emisgion
of a code pulse produced as follows:

When the pulse 85 modifies provisionally the

equilibrium condition of the tube ‘48, the right

hand element of this tube is blocked and a posi-
tive pulse 87 appears at.the terminals of the load
resistor 58; this pulse.is represented on line f of
Figure 3. It is differentiated by a- capacitor 59,

whose values have been chosen sufficiently small,

form of a. double tricde tube.

The circuitv elements are propor-.

and gives.a signal-80 (g.on:Figure 3),:consisting
of :a_short: positive: pulse-61 :and o short.negative

pulse 82. The signal:60:is applied .at 63 to:a
mixer circuit-64 whose terminals: are connected

to a -detector 65 which :suppresses ‘the. negative
rulse ‘62 and thus produces a :signal:£8,.shown
cn line h of Figure 3.  As this figure:shows,. the
signal 66 is produced by the leading.edge.of the
initial pulse 23, delayed by T/2: it thus occupies
a fixed position with-respect to this teading edge,
i. €., a fixed position in the iterative period :of
the pulseg 23. |

The pulse.86 is transmitted to a.shaping .de-
vice.81, for the.purpose.of giving the code signals
suitakle eharacteristics, and which delivers, for
instanece, at its output terminals §8 the signal:89
shown on line i-of Figure 3.

Further, the pulse 38 whose duration, (¢-=1/2),
by hypothesis, is- smaller .than T/4, is applied to
the contirol-electrode of gn electron. tuhe 70 which
is the input tube to the .second .coder.stage :and
which corresponds in that stage to the tube:34.

'The tube- 19 .converts this pulse into a. positive
puise Tl, shown: on line 4 of Figure 3. and which:is
applied to the.input of a-delay line 12 similar.to
line 28. Like the latter, the line 12 comprises an
open.end 13 but is clesed ot ifs input 14 on: its
characteristic impedance.so as to reflect.at one
of .its ends: the sighals applied to.it. This line 12
has a-back and forth transmission.time egual to
T/4 or T/22, Similarly, the -delay line of “any
stage p of the coder has.a hack and forth:trans-
mission time equal to T/2P,

The pulse. Tl is further transmitted: through:a
lead 13 .to the control.electrode of an electron
tube 16 and through a-lead 17 it is also.applied
to the control electrode of .-another. electron: tube
18 such ags a pentode tube.

The delay line T2 causes the: gbpearance of:a
pulse 18 shown-on line %k of Figure .3, identical
with the, pulse Tt but having with respect to that
pulse 11 a delay T/4. Since, by hypothesis, the
duration of the pulse T{ is smaller than T/4, the
total signal-88 transmitted cver leads 15 and 17
consists of two :dentical successive -pulses as
shown. on lihe { of Figure 3.

The tube 16 is biassed beyond eut<off voltage,
like the corresponding tube 24 of the first: stage,
by means, for instance, of a voltage divider:8 =82,
SO as to pass- only-signals. having an amnplitude
greater than that of the pulse Tl. ‘Thus this tube
does not.transmit the sighal 80, sg.that no control
signal is sent through the:differentiating trans-
former 83 to the device 84, similar to the deviee
48 of the first .stage and, 'like:it, ‘shown in.the
This tube: thus
remains -at . is permanent equilibrium position
when the signal applied: to-the stage has g durs-
tlon smaller than the back and forth propaga-

60 ton time of the delay line of this stage.

It ‘was seen - that -the signal ‘80 is: applied, on
the other hand, through the lead 17 to the con-
trol electrode of the -tube 18. On the suppressor
grid of this tube is also applied the negative sig-

g5 hal 38 which, having given rise to'the siegnal Tf

coincides in time with this signal. 'The sighal
38 is again shown on line i of Figure 4. The
tube 18 is blocked pending the duration of the
signal 38 .and thus passes only the first pulse Tf

70 of the signal 88. Only the pulse 19 goes throush

this tube and after inversion by the transformer
80 supplies a pulse 86 delayed by T/4 with re-
spect to the pulse 11 .and which is applied to
the control electrode of an electron tube 817.

A circuit similar:to that of :the tube 42 of the
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first stage also connects the control electrode of
the tube 81 with the anode of the left hand ele-
ment of the tube 84; butf since the latter tube does
not leave its permanent equilibrium position, it
delivers no signal capable of preventing the tube
81 from operating. Therefore, there is received
at the terminals of the load resistor 88 of tube
81 a negative pulse 8§ shown on line § of Fig-
ure 4.

This pulse 89, delayed by T/4 with respect to
the pulse 38 is also applied to the control elec-
trode of the input tube 90 of the third stage, and
also, eventually, to a pentode tube not shown,
such as 39 or 18 of the third coder stage, through
the lead 91, unless this third stage is the last
coder stage as will be discussed in the descrip-
tion of this last stage in connection with Pig-
ure 9. |

The third stage, like the previous ones, com-
prises a delay line 92, open at its end 93 and
whose back and forth propagation time is
T/23=="T/8.

It may be noted that the load resistor 84 of
the left hand element of the tube 84, and the
capacitor 99 for connecting the control electrode
of the right hand element of this tube must be
chosen so as to offer a time constant equal sub-
stantially to T/2. When the tube 84 leaves its
equilibrium position under the control of a pulse

such as 38, whose duration is greater than T/4, .

it thus delivers a negative blocking pulse 98, with
a duration T/2 sufficient for blocking the tube
81 until the end of the signal transmitted in
this case by the tube 718 since, in any case, the
signal from the second coder stage cannot have
a duration greater than T/2. On the other
hand, the blocking pulse 86 must not have g
duration substantially greater than T/2 in order
not to hinder the operation of the coder when it

receives the following pulse, which occurs sub- ..

stantially at a time T/2 after the appearance of
the pulse 96.

Always in case the pulse such as 38 has a dura-
tion greater than T/4, the right hand element
of the tube 84 delivers a positive pulse which is
differentiated by the capacitor 97 and applied to
the mixer device 64 as was seen during the de-
scription of the operation of the first stage.

- The pulse 89 delivers, at the output of the tube

90 a positive pulse 98 represented on line %k of
Figure 4, a pulse which is transmitted to the de-
lay line 92 and eventually through the lead 99
to the control electrode of the tube of the third
stage, such as previous tube 39 or 18.

As concerns the last coder stage, the nth stage,
it is quite obvious that it does not have to trans-
mit signals whose duration is greater than T/2n,
Its circuits are therefore simpler than those of
the previous stages, as shown by Fisure 5.

We shall assume, for explanation purposes,
that the last but one coder stage delivers a signal
{00 whose duration is greater than T/2». This
signal is applied to the control electrode of an
electron tube 101, and there is received at the
terminals of the load resistor 102 of this tube a
positive pulse 103, which is applied to the input
of a delay line {04. As in the preceding stages,
this delay line is open at its end 105 and closed
at its end 1086 on its characteristic impedance and
its back and forth propagation time is taken
equal to T/2n,

With the assumption made, the line 104 thus
delivers a signal 187 built up by the partial over-

lapping of the pulse 103 and of the delayed re-
flected pulse, delayed by T/28, The signal 107
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10

20

|
¢

60

65

70

75

&

is applied to the control electrode of an electron
tube 108 biassed beyond cut-off voltage by means,
for example, of a voltage divider 109—110 in such
a manner as to pass only signals having an am-
plitude greater than that of the pulse 103. There
is thus received, for example, on the cathode of
the tube 108, a positive pulse {ii delivered by
the peak of the signal 107. This pulse 111 is dif-
ferenfiated by a capacitor 112 and thus produces
a signal (13 applied to the mixer device 64, for
Instance, on its terminal {14, Owing to the de-
tector 65, there is received on the terminal 63
a positive signal (15, transmitted to the shaping
device 671 (Figure 2) to produce a code pulse.

Of course, the device described in connection
with Figure 5 has been given by way of a purely
illustrative example and might be made up in
any suitable manner.

It may be noted that the system described in
connection with Figures 2 to 5 delivers code pulses
at fixed times with respect to the position in time
of the leading edge of the initial pulses 23. As
a matvter of fact, under the action of the delay
lines of the successive stages, and due to the clip-
ping caused by the comparator tubes, these
pulses, when they do exist, appear with respect
to this leading edge, with respective delays T/2,
(T/24+T/4), (T2-4+'T/4-+-T/8) . . .

If is known that it is advantageous in practice,
to distribute regularly, in time, these coded pulses
so as to facilitate transmission.

According to one characteristic of the inven-
tion, this result may be obtained very easily by
means oi a mixer circuit 64 consisting, as shown
on Figures 2 and 5, of a delay line closed at its
two ends on its characteristic impedance. If it
1s assumed, for instance, that the code comprises
four elements, the corresponding pulses may be
spaced by a regular time interval equal to 'T/4.
As the two first code pulses occur with a shift of
T'/4 as mentioned, they will be received succes-
sively on the input terminal 63 of the mixer cir-
cuit. 'The third pulse offers a delay T/8 with
respect to the second one; it will be applied to
a terminal 116 (Figure 2) located at a distance
from the terminal 63 corresponding to a propaga-
tion time T/3 so as to have a total delay
(T/8+'T/8) with respect to the second pulse.
Similarly, the fourth one will be received on a
terminal 117 such that the propagation time from
this terminal to terminal 63 is equal to 3T/18,
ete. . ., the code signal being derived from the
verminal 63 to be transmitted to the shaping de-
vice 61. As already mentioned, the pulse from
the last stage of the system may be collected on
the output terminal t18 of the circuit 64 and
the total propagation time will then be equal to
(T/84-T/16-+T/324. . . .+T/2n),

Of course, the time interval between two con-
secutive code pulse positions may be different
from the one just indicated by way of example,
especially if the code comprises more than four
pulse positions. A simple calculation will allow
the determination of the positions of the various
terminals of the circuit §4 capable of giving the
desired recurrence freguency.

It is quite obvious that the system described has
been indicated only by way of illustrative ex-
ample; numerous modifications to the circuits
described will be obvious to those skilled in the
art, but it must be understood that any modifi-

cations incorporating characteristics of the pres-
ent invention are within its scope.
What is claimed is:

1. Method for ftranslating recurrent electric
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pulses modulated in duration by time displace-
ment of their {railing edge into coded pulses, ac-
cording to a chosen code, which comprises com-
paring successively, on.the one hand, the dura-
tion of the initial pulses or the. signals succes-
sively derived as modifications thereof with, on
the other hand, a series of reference time inter-
vals-baszed on the maximum modulation duration
and themselves serially inter-related by a com-
mon factor, and producing a code signal each
time a comparison determines that the initial
pulse or its signal modification exceeds in dura-
tion the corresponding reference interval.

2. Method according to claim 1, including stag-
gering the produced cede pulses in time in a pre-
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whereby the said electronic device, when. sctu-
ated, controls the emission of a code pulse and
otherwise produces a signal blocking the second
circuit, said blocking signal having a duration
substantially double that of the reference inter-
val of sald stage.

9. A translating device according to claim 4,
wherein the last stage of the cascade has a single

- signal transmitting circuit and the comparing

10

determined order and with predetermined time -

intervals.

3. Method according to claim 1, wherein each
comparing operation includes for the next com-
parison either diminishing the duration of the
modulated pulse or of its signal medification pro-
portionally with the change in the correspond-
ing reference interval if said duration exceeds
said interval, or retaining its duration in full
if it does not exceed said interval.

4. A device for translating recurrenf electric
pulses, modulated in duration by time displace-

ment of their trailing edges, into coded pulses,

comprising a cascade of coupled coding stages
equal in number to the code elements, means
in each stage whereby the stages compare suc-
cessively the duration of said modulated pulses
with predetermined reference time intervals one
for each stage and successively related in value
by a commmon mulfiplier, the first one of said time

- Intervals having a predetermined value amount-.

ing to a substantial parv of the maximum modu-
lation duration, and each stage also having means
to transmit a code pulse corresponding to that
stage in response to excess value of the modula-
tion duration of the incoming pulse over the
reference interval of that stage.

5. A translating device according to claim 4,
wherein the coupling between stages comprises
two signal transmission circuits, and the means
to compare includes devices responsive to incom-
ing signals to direct the signal selectively over
one of said circuits in dependence on its duration
respecting the reference interval of the directing
stage, and to block the other circuit.

6. A translating device according to claim 5,
wherein the comparing means includes devices
responsive to incoming signals to pass over one
of said circuits only signals having a duration
in excess of the reference interval of the same
stage, to produce a code pulse responsive to said
signals, and fto supply the following stage with
a signal having a duration decreased by the ref-
erence interval of the passing stage and delayed
by this last mentioned duration.

7. A translating device according to claim 5,
wherein the comparing means includes devices
adapted to respond to incoming signals, to delay
signals having a duration smaller than the refer-
ence interval of the instant comparing stage,
and to transmit them over a selected one of said
circuits in their full duration.

8. A translating device according to claim 5,
wherein a first one of said circuits in each stage
having two circuits comprises an electronic de-
vice having two positions of stability, means by
which said device 1s actuated by a signal derived
from the signal applied to that stage, when said
applied signal has a duration greater than the
reference interval of that stage, connections
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means has devices for passing thereover only sig-
nals having a duration greater than the shortest
reference interval, and for thereby rroducing a
code pulse,

10. A translating device according to claim 4,
wherein, with T representing the maximum
modulation duration, and n the number of code
elernents, the reference intervals are related suc-
cessively as T/2, T/23 ... T/2n,

11. A device for translating recurrent electric
pulses modulated in duration by time displace-
ment of their trailing edges into coded pulses
consisting of coding units with input and output
terminals in cascade connection and in number
equal to that of the elements of the chosen code,
a first coding unit comprising means for apply-
ing primary duration modulated pulses to its
input terminals, means for producing from said
primary pulses secondary signals delayed by a
given reference time interval with respect to
sald primary pulses, means for superimposing
said secondary signals on said primary pulses so
a3 to produce composite signals whose amplitude
exceeds a predetermined value only in case the
duration of said primary bpulses exceeds said
reference time interval, an electronic tube, means
for applying said composite signsls to g control
electrode of said tube In such a way that said

tube only ftransmits to its output circuit signals

whose amplitude exceeds a predetermined value,
means for transmitting said sigunals of excess
ambplitude to the output terminals of said first
coding unit, means for deriving from said sig-
nals of excess amplitude a short duration pulse
occurring at a fixed instant of the recurrence
period of sald primary pulses, an auxiliary cir-
cuit for transmitting the said secondary signals
to the output terminals of said first coding unit,
a second electromnic tube, said auxiliary circuit
including means for applying said primary pulses
to a first conirol electrode of said second tube
s0 as to render said auxiliary circuit inoperative
for the duration of said primary pulses and for
applying the said composite signals 10 a second
control electrode of said second tube so as to
render said auxiliary circuit inoperative for the
duration of the said secondary signals, means
for deriving from said short duration pulse a
longer pulse having a duration approximately
equal to twice said time reference interval,
means for applying said longer pulse to said
auxiliary circuit so as to render said auxiliary
circuit inoperative for the duration of said longer
pulse, means for transmifiing signals received
at the output terminals of said first coding unit
to the input ferminsls of a second coding unit
operating in a similar way but having a refer-
ence time interval equal to one-half of the
reference time interval of said first coding unit,
means for transmisting signals received at the
output of said second coding unit to a third and
in furn to successive coding units each having a
reference time interval equal to one-half of
that of the preceding coding unit, means for
transmitting signals received at the output ter-
minals of the last but one coding unit to the in-
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put terminals of a last coding unit having a
reference time interval equal to one-half of
that of said last but one coding unit, said last
coding unit operating in a way similar to pre-
ceding coding units but including only the cir-

cuit“for transmitting to its output terminals sig-

nals whose duration exceeds the reference in-
terval of its stage, means for applying short
duration pulses generated by each of said coding
units to a common mixer circuit, said mixer
circuit comprising g delay circuit staggering said
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short duration pulses in time in a predetermined
order and with predetermined time intervals, a
circuit for shaping short-duration pulses re-
celved at output terminals of said mixer circuit
into code pulses of predetermined wave shape
and duration, and means for impressing said
code pulses upon a transmission circuit.

PAUL FRANCOIS MARIE GLOESS.
LOUIS JOSEPH LIBOIS.
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