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The present invention relates to ar 
rangements adapted to be inserted in electric 
transmission circuits said arrangements be 
ing intended to modify or control in a pre 
determined manner the form of the electric impulses passing through such circuits. 

It is well known that it is often necessary 
in the art of electric signaling to modify in 
a predetermined manner the form of the elec 
tric signals in one or more portions of the cit 
cuit which transmits said signals. Well 
known examples of the change of form which 
it may be necessary to cause the electric sig 
nals to undergo are supplied by the rectifi 
cation or detection of oscillatory currents 
which may or may not be modulated. 
A particular case where it is necessary to 

modify the form of the signals is presented in signaling systems such as telegraph systems, 
or systems for the transmission of image or 
order signals. In such systems the signals 
sent by the transmitting station have, as a 
rule, substantially a rectangular form, but 
the distortion which may be introduced by 
the transmission circuits transforms these 
rectangular signals into rounded signals, 
which may be a considerable disadvantage, 
because the receiving installations usually op 
erate better with rectangular signals than the 
rounded signals. 
In order to remedy this disadvantage it has 

been proposed, particularly for long subma 
rine telegraph cables, to employ impedance 
networks adapted to attenuate or correct the 
distortion of the transmission system. 
One object of the present invention is to 

provide arrangements which modify the 
form of the electric signals applied to them. 
Another object of the invention is to pro 

vide arrangements of the type mentioned hav 
ing selective properties either in amplitude or 
both in amplitude and frequency. - 
According to another object of the inven 

tion, arrangements of the type mentioned are 
adapted to be employed in a system for trans 
mitting facsimile signals. 
In order to attain the various objects of 

the invention, an arrangement is provided, 
according to one of the characteristics of the 
invention, comprising a luminescent dis 

charge tube in series with an impedance, 
adapted to be inserted in the signal trans 
mission circuit, said arrangement being 
adapted to control the polarization of an ap 
paratus such as an electron discharge tube, so 
as to modify in a predetermined manner the 
shape of the signals. 
According to one of the characteristics of 

the invention an electric signal to be trans 
mitted is applied to an arrangement for trans 
lating and modifying the shape of the sig 
nals, said arrangement comprising one or 
more luminescent discharge tubes, the ar 
rangement being adjusted so that as soon as 
the level of the signals applied to the input 
thereof exceeds a certain limit, a signal of 
constant amplitude (and in any case inde 
pendent of the amplitude of the input signal) 
is produced in the output circuit of said trans 
lator arrangement, this signal being kept at 
a constant amplitude as long as the input 
signal remains above another well defined lev el, but this output signal stops abruptly as 
soon as the input signal falls below said level. 
One of the characteristics of the invention 

relates to a relay circuit adapted to trans form the shape of the electric signals applied 
thereto, said circuit comprising one or more 
luminescent discharge tubes associated in se 
ries with an impedance and adapted to mod 
ify by function of the signals to be trans 
mitted the polarization of one or more elec 
tron discharge tubes inserted in the path of 
the signals so as to modify the shape of said 
signals in aEF manner dependent upon the adjustment of the elements of said 
relay circuit. 
Another characteristics of the invention 

consists in an arrangement to control auto 
matically the polarization of an apparatus 
such as an electron discharge tube E. func 
tion of the shape of the applied signals, the 
arrangement comprising one or more lumi 
nescent discharge tubes which are arranged 
and adjusted so that when the difference of 
otential (whether alternating, direct, or un 
ulated) between the input terminals ex 

ceeds a predetermined value, the said ar 
rangement behaves as a rectifier, while this 
property disappears when said difference of 
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Etial falls below another predetermined 
W88. 

One characteristic of the invention consists 
in an arrangement for translating and modi 
fying the form of the signals applied to it, 
said arrangement comprising one or more 
luminescent discharge tubes, the whole being 
adjusted so that a signal of any shape, but 
exceeding in amplitude a predetermined lim 
it, applied to the input of the translating cir 
cuit may be transformed in the output cir 
cuit into rectangular signals of constant am 
plitude, the life of the output signals depend 
ing upon the shape of the wave and upon the 
amplitude of the input signals. 

other characteristic of the invention 
consists in an arrangement of the type indi 
cated in which the thresholds of lighting and 
extinction of luminescent discharge tubes are 
employed to transform a signal of any shape 
into signals of rectangular shape. 
In accordance with one characteristic of the 

invention one or more luminescent discharge 
tubes are placed in series with an impedance 
(for example, a resistance), the arrangement 
being adjusted so that under the influence of 
voltage variations applied to said arrange 
men the luminescent discharge tubes may be 
lighted and/or extinguished, the correspond 
ing variation of the drop of potential in said 
impedance being employed to control the 
polarization, for example, an electric dis 
charge tube. 
In accordance with one characteristic of 

the present invention an arrangement of the 
type mentioned is associated with an im 
pedance network which may be adapted to 
modify the shape of the signals, said network 
may be placed at the input or output of said 
arrangement. It is clear that such an im 
dance network may comprise frequency 
ters. 
Another characteristic of the invention re 

lates to arrangements transforming the shape 
of the signals in which means are provided 
to vary in a predetermining maner the ratio 

amplitude maximum signal of input. 
amplitude maximum signal of output. 
Arrangements for modifying the shape of 

the signals of the types mentioned may, ac 
cording to one of the characteristics of the 
invention, be employed to compensate the dis 
tortion of signals applied to the input ter 
minals of such arrangements. 
The luminescent discharge tubes employed 

in the arrangements mentioned above may be 
of any well known type and particularly tubes 
having more than two electrodes may be em ployed. 
The invention will be better understood by 

referring to the following detailed descrip 
tion of arrangements incorporating charac 
teristics of the invention. This description is 
based on the attached drawings in which: 

1,895,774 

Fig.1 shows an arrangement for translat 
ling modifying the S. of the electric 
Signals; 

igs. 2, 3 and 4 are curves serving to ex 
R; th operation of the arrangement shown 
ln Elg. i ; 

Fig.5 shows, by way of example, the shape 
of a signal Ed to the input of the ar rangement of Fig. 1 and 

Fig. 6 shows the shape of the same signal 
employed by the arrangement of Fig. 1; 

ig. 7 shows an arrangement for modify 
ing signals adapted to transform signals of 
any shape but exceeding a certain amplitude 
into signals of rectangular shape; 

Fig. 8 shows a modification of the arrange 
ment of Fig. 1 in which a return coupling is 
provided to increase sensitivity; 

Fig. 9 shows an arrangement incorporat 
ing a frequency filter; 

Fig. 10 shows a signal modifying arrange 
ment adapted to operate as a detector; 

Fig. 11 shows a series of curves employed 
to explain the operation of the arrangement 
shown in Fig. 10; 

Fig. 12 is a curve showing the conditions of 
operation of a luminescent discharge tube; 

Fig. 13 is an embodiment of the arrange 
ment shown in Fig. 10; 

Fig. 14 shows a modification of the ar 
rangement shown in Fig. 10; 

Figs. 15 and 16 are modifications of the 
detector circuit of Fig. 10, adapted to pro 
duce particular effects; 

Fig. 17 is a detector arrangement compris 
ing two thermionic discharge tubes sym 
metrically mounted; 

Fig. 18 is a schematic diagram of a circuit 
comprising a luminescent three-electrode dis 
charge tube; and 

Fig. 19 represents a circuit modifying the 
shape of the signals comprising two lumines 
cent three-electrode discharge tubes. 

In the various figures similar elements 
are designated by the same references. 

Fig. 1 represents an arrangement for 
modifying the shape of electric signals, com 
prising a luminescent discharge tube N asso 
ciated with an electron discharge tube T. 
When electric signals are applied between 
the input terminals 1 and 2 of the arrange 
ment, a corresponding signal, distorted in a 
certain manner, is obtained between the out 
put terminals 3 and 4. The operation of the 
arrangement of Fig. 1 may be explained, for 
example, by referring to the curves illus 
trated in Figs. 2, 3, 4, 5 and 6. 

Fig.2 shows the relation existing between 
the difference of potential applied to the ter 
minals of a luminescent discharge tube asso 
ciated in series with a resistance R. It is 
seen, on the figure, that when the potential 
applied to the unit N-R, increases from O 
to the value V, an extremely weak and prac 
tically negligible current passes through the 
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circuit, and from the potential W, the lumi 
nescent discharge tube Nabruptly lights up 
If thereafter the potential Wvaries around 
the value W, the co onding current will 

5 vary in accordance with the curve AB, and 
when the potential W reaches the value W. 
corresponding to the pointB, the luminescent 
discharge tube, which may, for example, be 
a neontube, will be abruptly extinguished. 

10. It may be noted that the inclination of the portion AB of the curve willyary according 
to the valve of the resistance R associated in 
series with the luminescent discharge tube. . 
The properties of illumination and extinc 

15tion of aluminescent discharge tube are em 
ployed, according to the characteristic of the present invention, to obtain predetermined 
modifications of the shape of electric signals. 

It will be noted that in the plate circuit of 
20 the tube T, a resistance R has been rovided in series with a battery E and parallel to the 

terminals of this arrangement is placed a 
luminescent discharge tube N in series with 
a resistance R. The conditions of operation 
of this unit may be studied by superposing 
so as to add the diagram of operation of the 
electron discharge tube T to the diagram of 
E. of the neon tube N associated with 
the resistance R. 

30 

ment of Fig.1 can modify the shape of a 
signal applied between the terminals 1 and 
2, we may refer to the network of curves of 
Fig. 3 which shows how the current varies 
in the plate circuit J of the electron dis 
charge tube T by function of the difference 
of potential W between the points P, and P. 
for different values e, e, e, ees, ea of the 
potential Wg applied to the grid of the tube 
T and to the network of curves of Fig. 4, 
which shows how the resultant current varies 
in the resistance R, placed between the points 
P, and P. by function of the same potential 
V. The curves of Fig. 4 are obtained by add 
ing for each value of W the corresponding 
ordinates J and I of the curves of Figs. 2 
and 3. 
The points of operation on the network of 

curves of Fig. 4 are obtained by cutting these 
curves with the straight line DE represent 
ing the relation E-fi, (I-J) = f(I+J). 
For example, for a potential es applied to 
the grid of the tube T, the corresponding 
point of operation will be the point c shown 
on Fig. 4. The points a and b shown on 
Fig. 4 are the points for which the charac teristics are tangents to the vertical lines 
corresponding to the lighting and extinc 
tion potentials W and W. 
When the fixed polarization tension of the 

grid, such as e, is greater than that which 
corresponds to the tangent curve at the 
straight line ED by its region b, the system 
returns to the point of operation 1 after the 

65 application of any signals to the input of the 
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system. When the fixed polarization ten 
sion such as 'e is less than that which corre 
sponds to the tangent curve to the straight line ED by its region a, discontinuity is pro 
duced in the variation of I, J and W by func 
tion of the signal applied to the input when 
e=Fe. 

It is easy to understand by means of this curve that if a signal having, for example, 
by function of time the shape shown by Fig. 
5, is applied between the terminals 1 and 2 
of the arrangement of Fig. 1, this signal will 

all at the output 
having the shape shown in Fig. 6. It is to be 
noted that this distorted signal increases and 
decreases abruptly at the beginning and the 
end. It will thus be seen that when a signal 
having the form of the signal of Fig. 5 is 
applied to the grid of the circuit of f 1, 
and when this circuit is suitably adjusted 
the signal in the EPE circuit remains zero 
until the input signal has reached apotential 
W for which value the signal in the output 
circuit suddenly increases to a value depend 
ent upon adjustment of the elements of the 
system; afterwards the signal in the output 
circuit follows the variations of the signal in 
the input circuit as long as the potential of 
the input signal does not fall below a value 
V'. When this latter value is reached the 
signal in the output circuit falls abruptly to 
a value approximately zero. It will thus be 
seen that this arrangement enables a signal 
of any shape to be transformed into a signal 
which abruptly increases or decreases. In 
the case of the arrangement which has just 
been described, it is necessary to dispose of 
the SE producing a grid voltage variation 
exceeding the intervale and e to light and 
extinguish the luminescent discharge tube. 
The circuit of Fig. 8 shows an arrangument 
which permits of the use, for the same pur 
pose, of much weaker grid voltage varia 

Supposing that the initial grid volt 
age is e, and that 4 is the point of operation 
on the characteristic of Fig. 4; if the voltage 
of the signal diminishes to the value e. the 
grid voltage becomes equal to ea + fe; when 
the grid voltage is e, the characteristic is 
tangent to the vertical line corresponding to 
the potential W, and there remains a certain 
drop of potential RI in the resistance R 
which depends upon the constants of the cir 
cuit (batteries, tubes, resistances, etc. . .). 
If R is smaller than e-e, the current in 
the luminescent discharge tube is maintained 
until e reaches the value e-RI. If conse 
quently, e, is greater than e-RIs a signal 
whose maximum value exceeds e-ea is sufi 
cient to light and to extinguish the neon tube. 
It is thus clear, in accordance with the fore 
going that the circuit of Fig. 8 may be ad 
justed so as to be sensitive to relatively weak 
grid voltage variations. If f is greater 
than e-e, the circuit is unstable and will 
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produce relaxation oscillations when e, is 
smaller than e. If then a condenser is 
placed in parallel between the extremities of 
any impedance placed in the circuit, or if a 
choke coil is inserted on the path of the cur 
rents, the interruption and establishment of 
the current in the neon tube will take place 
with a certain inertia, so that the circuit will 
oscillate with a frequency determined by the 
constants of the circuit. 
When it is desired to transform a signal 

of any shape, into a shape of rectangular 
shape and independent amplitude, between 
certain limits of the input signal, the ar 
rangement shown in Fig. 7 may be employed 
which comprises two arrangements similar 
to that of Fig. 1 arranged in cascade; the 
similar elements are designated in one of 
the arrangements by the same references as 
in Fig. 1 and in the second arrangement by 
the same references but with the addition of 
the sign . The elements of the circuit are 
adjusted so that when the luminescent dis 
charge tube N, for example, is lighted, the 
luminescent discharge tube N' is extin 
guished, and vice versa. If we imagine that 
in the absence of any signal applied between 
the terminals 1 and 2, the luminescent dis 
charge tube N is extinguished, then, on ac 
count of the regulation of the arrangement, 
the luminescent discharge tube N will be 
lighted and a current of constant amplitude 
will circulate in the resistance R. This cur 
rent will be independent of the signals which 
might be applied between the terminals 1 
and 2, since the tube N is extinguished and consequently has a practically infinite im 
edance, which means that the tubes T and 
are practically independent. 
When a signal of any shape by function of 

time is applied between the terminals 1 and 
2 it will be seen, in accordance with the fore 
going, that when the amplitude of this signal 
increases sufficiently a moment will arrive 
when the tube N will light, which will pro 
duce a current in the resistance R which will 
change the grid polarization of the grid T' 
so that the tube N will be abruptly extin 
guished. The system may be adjusted so 
that the tube N' remains extinguished until 
the current I is reduced below the value I 
of Fig. 6. In this case it will thus be seen 
that the signals of any shape by function of 
time, but exceeding a certain amplitude, 
will be transformed in the output circuit into 
signals of constant amplitude and inde 
pendent of the amplitude of the input sig 
nals, and of rectangular form. It should be 
noted that the same battery may be em 
ployed for the two vacuum tubes T and T' of Fig. 7. 

It will be noted that an essential function 
of the resistance R in the circuits of Figs. 1 and 8 or R, and R, in the circuit of Fig. 7 
is to produce a variation of potential in the 
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plate circuits corresponding to the varia 
tions of grid voltage. When these variations 
are not too slow said resistances may be re 
placed by suitable choke coils. 

Fig. 9 shows an arrangement for 
ing the shape of signals, in which a filter 
is provided. This filter is formed by imped 
ance elements associated in such a manner 
that the neon tube is extinguished after the 
application of the alternating voltage V, and 
that the mean difference of potential ap 
plied between the grid and the filament of 
the tube T is modified by the unidirectional 
current passing through the neon tube under 
the effect of the alternating voltage W. An 
alternating voltage W may be applied be 
tween the terminals 1 and 2 with a constant 
potential E lower than the lighting poten 

70 

76 

80 

tial of the luminescent discharge tube N. . 
The filter F prevents the alternating voltage 
of the source E from being transmitted to 
the grid of the electron discharge tube T and 
consequently if we suppose that signaling 
currents of alternative form and sufficient 
amplitude are applied between the input 
terminals 1 and 2, rectified impulses are 
produced between the output terminals 3 
and 4 of the tube T when the voltage ap 
plied between the terminals 1 and 2 excee 
the potential of lighting of the luminescent 
discharge tube N. 
The relation existing between the differ 

ence of potential at the terminals and the cur 
rent passing through a luminescent discharge 
tube is clearly shown in Fig. 12. By ex 
amining the condition of operations corre 
sponding to the different points of the curve 
it will be seen that these conditions may be 
classified in several categories. In the first 
category we can place the operation for which 
the current through the tube N varies with 
out any abrupt change when the voltage ap 
plied to the tube N varies around the point 
in question. We may place in a second cate 
gory the operations for which the current in 
the tube changes abruptly when the potential 
applied to the tube varies around the corre 
sponding points of the curve. 
The point of operation on the curve of Fig. 

12 for the tension U, applied to the unit 
N-R is the point P obtained by the inter 
section of the curve with the straight line 
U.P representing the drop of potential in 
the resistance. 

It is thus seen that it is possible to displace 
the point P on the curve either by causing the 
resistance R to be varied or by varying the 
tension applied to the whole tube N- resist 
ance R or by varying these two magnitudes 
at once. The points B and C of the curve are 
particular points or regions of operation cor 
responding to the illumination and extinc 
tion of the luminescent discharge tube N. 

Certain of the properties of the curve of 
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Fig 12 are SE in the arrangements de scribed in the following. 
If we suppose that an alternating voltage 

is applied to the tube N in addition to a con 
stant voltage various conditions of operation 
will be obtained of which the more interest 

are enumerated below: 
t us suppose that a direct tension UW 

is applied to the whole of the resistance R in 
series with the tube N and that moreover an 
alternating tension whose maximum ampli 
tude may vary is superposed on the direct 
tension conditions of operations 
will be as follows: The variations due to the 
alternating tension will displace the straight 
line UP parallel to itself and it will be seen 
that according to the curve of Fig. 12 dis 
continuity is produced at the moment when 
the straight line in question becomes tangent 
to the curve in the region B, that is to say, 
that the maximum value of the alternating 
voltage applied exceeds U - U. 

If the direct tension applied is U, V, and 
an alternating voltage of variable maximum 
voltage is superposed on the tension U, it 
will be seen that no current passes through 
the tube until the difference of potential ex 
ceeds the value V, -U, for which value the 
tube Nabruptly lights up and a mean cur 
rent of finite value is obtained. 

If the direct tension U is comprised be 
tween W, and W, and if moreover the resist 
ance R is greater than that corresponding to 
the straight line UQ brought by U and tan 
gent to the curve in the region B it will be 
seen that no current passes through the 
luminescent discharge tube until the alter 
nating voltage exceeds the value V, Us for 
which value the current is established and is 
canceled alternately and will have a mean 
finite value. In these three cases the mean 
current circulating in the neon tube varies 
in an intermittent manner when the difference 
of alternating potential exceeds a certain 
limit and moreover the system returns to its 
normal state when the alternating tension is 
canceled in any way. 

If, for example, an impedance, a resistance 
is placed in series with a luminescent dis 
charge tube operating under the above indi 
cated conditions, and a portion or all of the 
drop of potential produced in said impedance 
is employed to polarize or control the poten 
tial of an electrode of an electron discharge 

in 

t5 tube, it is possible to obtain particularly inter 

60 
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esting effects such, for example, as the recti 
fication or detection of signals applied to the 
input of the electron discharge device. 

Fig. 10 relates to an arrangement permit 
ting the attainment of rectification effects of 
the signals applied between the input ter 
minals 1 and 2 of a circuit comprising an elec 
tron discharge tube T by employing, in order 
to polarize the grid of the tube T, the drop 
of potential produced in an impedance which 

5 

is represented on the figure by resistance R 
placed in series with a luminescent discharge 
tube which is situated in the output circuit of 
the tube T. The arrangement of the circuits 
is shown in Fig. 10 in which Z is an im 
pedance in series with the battery E. Suit 
able batteries may be provided as indicated on 
the drawings, 
The elements of the circuit of Fig. 10 are 

chosen so that the whole tube N, resistance R. 
and the tensions applied to this unit are such 
that any one of the three conditions of opera 
tion considered above may be satisfied. 

If, under these conditions, an alternating 
voltage is such that the modulated wave 
shown at a in Fig. 11 is applied between the 
input terminals 1 and 2 of the arrangement 
of Fig. 10 there will thus be produced in the 
plate circuit corresponding variations of po 
tential and the voltage V applied to the unit 
neon tube N, resistance R will vary with the 
variations of the voltage applied to the in 
put terminals 1 and 2. This voltage W is 
equal to the voltage of the batteries less the 
drop of potential in the impedance at Z. 
An alternating voltage such as that shown 

at a in Fig. 11°causes the appearance of a 
drop of potential U in the impedance Z: the 
form of the grid voltage Wg and the plate 
voltage W by function of time would corre 
spond to the curves e and U shown at b and a 
in Fig. 11, if the neon tube N were removed 
from the circuit. When the impedance Z is 
chosen sufficiently high, the potential U is 
substantially proportionate to Wg and of op 
posite phase. 
The difference of potential applied between 

the terminals 1 and 2 varying by function of 
time, the potential Wapplied to the unit N-R 
will vary in a corresponding manner and the 
position of the point of operation on the curve 
of the tube N will also vary. For example, if 
at the moment t, the voltage W applied to 
the unit N-R exceeds the value of W, a cur 
rent I passes through the resistance R, pro 
ducing a drop of potential RI which is ap 
plied between the grid and the filament. If R 
is chosen so that the circuit of the neon tube 
is situated in any one of the conditions of op 
eration mentioned above, the current I will 
be interrupted after a certain time depending 
on the inductances or capacities existing in 
the circuit, and current impulses will be ob 
tained between the terminals 3 and 4 having, 
for example, the shape shown at din Fig.11. 
The difference of potential Way between the 

grid and the filament is equal to e -- RI- Egy 
and is represented by the continuous line Wy 
at b in Fig. 11. The curve showing the dif 
ference of potential W at the terminals of the 
neon tube systemN, resistance R is represent 
ed by the continuous line curve W at cin Fig. 
11. 

It is clear that during the interval of time 
t, t, the mean value of potential Wg is in 
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creased by the mean value of a drop of po 
tential in the resistance R. It will be noted 
that by mean value is meant the mean value 
taken during a short interval of time com pared with it, t, and long with respect, to the period of alternating voltage applied be 
tween the terminals 1 and 2. 

If a useful apparatus having a fairly high 
inductance such as a relay, for example, is 
placed between the terminals 3 and 4 the cur 
rent Iu in this apparatus may have, by func 
tion of time for example, the form indicated 
at e in Fig. 11. 
The curve of the potential Vg may be con 

sidered as the superposition of the potential 
curve and alternating and direct components 
of the drop of potential RI. It may be ad 
mitted that the drop of alternating potential 
in the choke coil or inductance coil Z is in 
proportion to the alternating component of 
the voltage applied; the value of the poten 
tial Wg corresponding to the voltage W. ap 
plied to the unit neon tube N resistance R 
will consequently become less negative dur 
ing the time interval t, -t, than previously. 
The circuit may be arranged so that the ratio 
of the drop of alternating potential in the 
choke coil or impedance Z to the input volt 
age between the terminals 1 and 2 increases 
during the period t t; this would be the 
case, for example, when the potential Wy 
varies in the curved portion of the char 
acteristic of the vacuum tube T. In such 
a circuit, current impulses will still be ob 
tained in the resistance R when the differ 
ence of alternating potential between the 
terminals 1 and 2 falls to a lower value than 
that for which the current begins to be es 
tablished. This characteristic of the circuit 
may be employed to correct the distortion 
of signals applied between the terminals 1 
and 2. 
With variations of voltage such as those 

shown at a in Fig. 11 it is possible under 
certain conditions to obtain current varia 
tions in the useful apparatus placed between 
the terminals 3 and 4, whose shape is sub 
stantially rectangular. For this purpose a 
resistance R, may be inserted in parallel with 
a condenser C in the grid circuit of the tube 
T. The different elements of the circuit may 
then be chosen so that a rectified current 
passes through the grid circuit when the neon 
tube is lighted up. Generally an increase 
of the value of the difference of alternating 
potential applied between the terminals 1 
and 2 produces an increase of the mean value 
of the drop of potential in the two resistances 
R and R; by suitably adjusting the elements 
of the circuit it may be arranged that these 
variations of drop of potential tend to bal 
ance each other; the condenser placed in the 
grid circuit shows the resistance of the grid 
circuit for the alternating currents, so as to 
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obtain between the grid and the filament a 
suitable portion of the difference of alter 
nating potential existing in the grid circuit. 

It will be noted that when a condenser is 
employed in the grid circuit the grid po 
tential at the moment t, does not immediately 
return to its original value because the con 
denser has been charged by the drop of po 
tential produced in the resistance, and this 
condensertakes some time to be discharged 
through its resistance; however, this will 
have very little influence on the form of the 
variations in function of time of the current 
in the useful apparatus branched between 
the terminals 3 and 4 if the time constant 
of the resistance-condenser circuit placed in 
le grid circuit has been chosen sufficiently 
OW. 

Fig. 13 shows a modification of the ar 
rangement of Fig.10 in which the input cir 
cuit is coupled to the grid circuit of the elec 
tron discharge tube T by means of a trans 
former TrA resistance R, shunted by a 
condenser C, may be placed in the grid cir 
cuit, so as to control between certain limits 
the polarization of the grid of the tube T. 
A useful apparatus L., such as a relay may 
be PE between the tube terminals 3 and 
4 of the tube T; this apparatus may be shunt 
ed by a condenser of suitable size C’. A 
choke coil Z is placed in series with the plate 
tension E. 

Fig.14 is a generalization of the arrange 
ment shown in Fig. 10. In this figure the 
apparatus A and A placed in the input and 
output circuits of the electron discharge 
tube T may, for example, be amplifiers. 
1 and 2 are the input terminals of the ar 
rangement, 3 and 4 the output terminals. 
With this arrangement, it is necessary 

to have conducting channels between the 
points c and d, a? and b', c' and d. 

Fig. 15 represents an arrangement similar 
to those shown in Figs. 10, 13 and 14 in which 
impedance Z is formed by one of the wind 
ings of a transformer whose other winding 
may be branched in series with a neon tube N 
which enables the tension due to the signal 
applied on the neon tube to be increased. 
The arrangement may thus be more sensitive 
than that shown in Fig. 10. The sensitivity 
may be still more increased by providing 
three windings T, T., Ts on the transformer, 
as shown in Fig. 16 and by branching the 
winding T, in the grid circuit of the tube T 
so as to form a reaction between the input 
and output circuits of said tube. It will be 
noted that by acting either on the coupling 
or on the transformation ratio of the trans 
former the sensitivity of the arrangement 
may be varied. 

Fig. 17 shows a modification of the ar 
rangement of Fig. 10 in which a pair of 
tubes T, T' mounted according to a sym 
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metrical or "push-pull” arrangement is em. 
loyed. In this case two neontubes N and 
N may be placed in the plate circuits of the 
tubes T and T. 1 and 2 are the E. termi 
nals of the arrangement, 3 and 4 the output 
terminals. The p circuit is EP to 
the grid circuits of the tubes T and T by 
means of a transformer Tr, and the grid 
circuits of the tubes T and T may com 
prise shunted resistances C. R. and C., R. 
The plates of the tubes Tand Tare con 
nected by means of a choke coil Z, whose 
middle point is connected to the battery E. 
through the circuit 3-4; a choke coil Z may 
be provided in series with this battey, 
The circuits of the tubes N and N' have 

a common resistance R which plays the same 
part in the circuit of Fig. 17 as the similar 
resistance R in the other circuits. 
middle point of the secondary of the trans 
former Tr, is connected to this resistance r 
either directly or by means of a resistance R 
which may be shunted by a condenser. Bat 
teries may be provided as shown in Fig. 17. 
This arrangement has among others the 

advantage of employing the two consecutive 
half waves of the signal applied between 1 and 2 to produce the corresponding de 
tected signal which is again found between 
the terminals 3 and 4. 
The shunted resistances R. C. and R. C. 

fulfill a similar part to the corresponding 
elements in the preceding circuits. These 
shunted resistances may in the case of Fig. 17 
be replaced by a resistance r which may be 
shunted by a suitable capacity condenser. 

In the arrangements described above only 
luminescent two-electrode discharge tubes 
have been employed, but it should be under 
stood that luminescent tubes having a greater 
number of electrodes may also be employed. 

Figs. 18 and 19 relate to systems employ 
E. three-electrode luminescent discharge 

OeS. 

Fig. 18 shows a luminescent three-electrode 
discharge tube E, E, and G. The three elec 
trodes E. E. G. mav be placed for example 
in a container N full of neon. When a 
voltage is applied to the electrodes E, and 
E, the electrode G, being free, a certain 
voltage is necessary for current to pass 
through the space E. E. When the differ 
ence of potential between E, and E is lower 
than the voltage mentioned above, it is pos 
sible to cause a current to pass between E, 
and E by applying a suitable potential to 
the electrode G. In the case of Fig. 18, all 
the electrodes of the tube N are connected to 
the same battery S; resistances R and R' 
may be provided as shown on the drawings 
to protect the electrodes. 

Fig. 19 shows an arrangement employing 
luminescent three-electrode discharge tubes 
adapted to transform electric oscillations of 
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any shape applied to the input terminals.1 
and 2 into oscillations of approximately 
rectangular shapu, the duration of said trans 
former oscillations varying according to the 
duration of the electric oscillations applied. 
The luminescent discharge tubes N and N' 

in Fig. 19 are chosen to have characteristics 
as similar as possible. As shown on the 
drawings the electrodes E, and E', are di 
rectly connected to one of the poles of the 
battery S. The electrodes E, and E' are 
connected to a point of the battery S by 
means of the resistances R and R. and by 
means of inductances L.L., which have identi 
cal characteristics and which are placed on 
the same iron core so that their flux is oppo 
site. The electrodes G and G' are con 
nected to another point of the battery by 
means of resistances R. R. and 7 r. The 
common points to the resistances R', r, and 
R, r, are connected to the input terminals 1 
and 2. 

If we suppose that a difference of alternat 
ing potential having any wave form is ap 
plied between the terminals 1 and 2 the 
arrangement will operate in the following 

le: - 

When current is circulating between the 
terminals 1 and 2 the drop of potential in the 
resistance r, will cause an increase of poten 
tial of the electrode G, and for a certain value 
of the current the potential of G will reach 
the value at which a current will pass through 
the tube N, that is to say that a current will 
circulate in the circuit comprising the in 
ductance L, the resistance r and the elec 
trodes E., E. At the same moment the 
potential applied to the electrode G' has de 
creased and the tube N will not operate, that 
is to say no current will circulate between 
the electrodes E, and E'. 
When during the following half period the 

current is circulating between the terminals 
2 and 1, the differences of potential at r, and 
r", will increase the voltage of the electrode G', 
and at the same time decrease the potential 
of the electrode G. The voltage of the elec 
trode G', will reach a certain value at which 
the tube N will permit the passage of current 
between the electrodes E, and E’ that is to 
say, current will circulate in the inductance 
La, the resistance R. and the electrodes E. 
and E' and battery. It will be noted that 
when this current increases from zero to its 
final value an E. M. F. will be induced in the 
inductance L and this E. M. F. will act 
against the voltage applied by the battery 
and render the tube Ninoperative if the volt 
ages and characteristics of the circuit have 
been suitably chosen and adjusted. It will 
thus be seen that an alternating current ap 
plied between the terminals 1 and 2 of the 
arrangement of Fig. 19 will be transformed 
into current of regular form which can be 
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corrected between the terminals 3 and 4 or 
3' and 4. 
The principle of employing intermittence, 

which may be produced under certain condi 
tions in the operation of luminescent dis 
charge tubes to modify the form of the elec 
tric signals is of f's importance particu 
larly in the art of electric signaling and it 
should be noted that the various arrangements 

10 which have been indicated above have been 

s 

30 

SS 

40 

50 

85 

mentioned purely as an indication and not as 
a limitation. For example, the case has gen 
erally been considered where the difference 
of potential applied to a luminescent dis 
charge tube unit in series with an impedance 
was caused to vary so as to modify the posi 
tion of the point of functioning of this unit but it should be noted that other means of 
sity point of functioning in ques 
tion may be employed and in particular the 
value of the impedance in series with the 
luminescent discharge tube made be modified. 
For this purpose said impedance may be 
formed, for example, by the plate filament 
space of an electron discharge tube whose 
grid potential is controlled so as to cause said impedance to vary. This arrangement may 
be combined with any one of the above men 
tioned arrangements and may have in certain 
cases particular advantages. 
What is claimed is: 
1. A system for modifying, the form of 

electric signals, comprising a three-electrode 
space discharge device having an input cir 
cuit on which said signals are impressed, and 
an output circuit, a source of space current 
and a resistance element in series in said out 
put circuit, a circuit connected across said 
space current source and series resistance ele 
ment, and comprising a gaseous space dis 
charge device and an impedance element in 
series, and means for taking off the voltages 
across said impedance element. 

2. A system for modifying, the form of 
electric signals comprising a three-electrode 
space discharge device having an input cir 
cuit and an output circuit, means for impress 
ing said signals on said input circuit, a source 
of space current and a resistance element in 
series in said output circuit, a circuit connect 
ed across said space current source and series 
resistance element and comprising a gaseous 
space discharge device and an impedance ele 
ment in series, a second three-electrode space 
discharge device having an input circuit con 
nected across said impedance element, and an 
output circuit, a second source of space cur 
rent and a second resistance element in series 
in the output circuit of said device, a circuit 
in parallel with said second space current 
source and said second resistance element and 
comprising a second gaseous space discharge 
device and second impedance element in se 
ries, and means for taking off the voltages 
across said second impedance element, the 
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constants of the system being adjusted so 
that when an operating voltage is applied to 
the first gaseous device, the voltage applied to the second gaseous device will befiti. 
cient to cause its operation and when the volt 
age applied to said first gaseous device is in 
sufficient to cause its operation, an operating 
voltage will be applied to said second gaseous 
device. 

3. A system for modifying the form of electric signals comprising a space discharge 
device having an output circuit, and a t 
ode, an anode and a control electrode, a source 
of space current and a resistance element in 
series in said output circuit, a circuit connect 
ed in parallel with said space current source 
and series resistance element, and compris 
ing a gaseous space large device and an 
impedance in series, means for applying sig: 
nals between said control electrode and said 
cathode through a portion of said impedance 
and means for taking off the voltage across said impedance. 

4. A system for modifying the form of al 
ternating current signals comprising a space 
discharge device having a cathode, an anode 
and a control electrode, and an input and an 
output circuit, said output circuit comprising 
connected between said anode and said cath 
ode, a parallel circuit comprising a source of 
space current and an impedance in series, 
shunted by a gaseous space discharge device 
in series with a second impedance, and a load 
circuit connected between said anode and said 
parallel circuit, said input circuit compris 
ing connected in series between said control 
electrode and said cathode, said second im 
pedance and means for impressing said sig 
nals on said input circuit. 

5. A system, according to claim 4, and in 
which said first mentioned impedance com 
prises a choke coil, and said means for im 
pressing said signals on said input circuit 
comprising a transformer. 

6. A system for modifying the form of al 
ternating current signals comprising two 
three-electrode space discharge devices con 
nected in push-pull relation and having a 
portion of their input and output circuits in 
common, each of said space discharge devices 
having a cathode, an anode and a control elec 
trode, the common portion of the output cir 
cuits of said devices comprising a source of 
space current, and a load circuit in series, two 
two-terminal, gaseous space discharge de 
vices connected in parallel with each other 
and respectively to an anode of a different 
one of the two three-electrode devices, a cir 
cuit connected in shunt with said common 
portion of said output circuits, and compris 
ing said parallel gaseous devices and a sec 
ond impedance in series, the common portion 
of the input circuits of said, two three-elec trode devices comprising said second imped 
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ance, and means for impressing said signals 
on the individual portions of the input cir 
cuits of both three-electrode devices. 
In witness whereof, we hereunto subscribe 

our names this 14th-16th day of December, 
1931. 

FLORENT E. A. SMETS. 
CARL F. HANSEN. 

OSCLAIMER 

1,895,774.-Florent E. A. Smets and Carl F. Hansen, Paris, France. SIGNAL SHAPING 
CIRCUIT. Patent dated January 31, 1933. Disclaimer filed May 14, 1936, 
by the assignee, Western Electric Company, Incorporated. 

Hereby enters this disclaimer to claim 1 of said Letters Patent. 
al Gazette June 2, 1936.) 
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