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1. 

The purpose of the present invention is to 
transform an electric impulse, whose tension 
progressively reaches to a maximum or a mini 
mum and then progressively comes back to its 
initial value, into a final impulse, whose volt 
age curve varies instantaneously in the very Sane 
instant as the tension of the original progressive 
impulse passes through its maximum or mini 
all 
According to an important feature of this in 

vention, the original impulse is first transformed 
into an intermediate impulse whose voltage curve 
presents a cusp, the derivative of the curve at 
this cusp having two values, one or both of which 
are distinct from zero; this intermediate im 
pulse is then transformed into an instantaneous 
impulse which takes place in the very same in 
stant as the initial impulse passes through its 
maximum or minimum. 
This invention provides a device comprising 

capacitive or inductive reactances adapted to 
transform the initial progressive impulse into its 
derivative in proportion to the time. This de 
rived impulse will also have a progressive course, 
but it will present two opposite maxima and 
pass through zero in the very same instant as 
the initial impulse reaches to its maximum or 
minimum. According to another important feature of the 
inventon, the device also comprises rectifiers and 
resistances adapted to produce, by Suppression 
of a portion of the derived impulse, a transformed 
impulse having a cusp. The device may fur 
ther comprise reactive circuits adapted to trans 
form this modified impulse into a final impulse 
having an instantaneous tension variation. 
The device permits further, during the succes 

sive transformations of the initial impulse, to 
entirely suppress some useless portions of the 
transformed impulses; for this purpose it may 
comprise one or more auxiliary rectifiers. It also 
permits to amplify other portions of the impulse 
and/or to change the polarity thereof by means 
of auxiliary amplifying circuits. 
Other objects and advantages of this inven 

tion will be apparent from the following descrip 
tion and claims when read in connection with 
the accompanying drawings, wherein: 

Figure 1 illustrates diagramatically the suc 
cessive transformations of the initial impulse 
a up to its final form i, in the specific case of the 
embodiment of the device shown in Fig. 2. 

Referring concomitantly to the Figs. 1 and 2, 
the tension a of the initial impulse having a 
maximum P is supplied through the leading-in 
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2 
terminals B1 and the de-coupling condenser C1 
concomitantly to the tubes and 2. Tube 
which is fed through a potentiometer Pt, delivers 
through the de-coupling condenser C3 a tension. 
a' having the same form as a, but opposite. Tube 
2 is fed through a system comprising the con 
denser C2 and the resistance Ri, which both are 
rated so as to transform the curve a into its 
derivative in proportion to the time; tube 2 then 
delivers this derivative amplified and with re 
Verse polarity, under the form of the tension b 
which passes through zero at a point Pi cor 
responding in the time to the point P. The ten 
Sion b is then transformed into a tension c by a 
transformer T1 and a two-ways rectifier G1, 
the negative portion of the curveb becoming posi 
tive, whereby a cusp P2 is created at zero. 
The tension c is then added to the tension d' 

by the resistances R2 and R3. The sum of these 
tensions has the form d, whereby a cusp Ps 
distinct from zero is created. Owing to the 
Single-way rectifier G2, the whole positive por 
tion of the curve d is then suppressed, remaining 
Only the negative portion thereof, which has the 
form e and which, after amplification through 
the tube 3 becomes e', reciprocal of the curve e, 
with cusp P4 of tension distinct from zero. 
The tension curve e' has at the cusp P4 two 

derivatives in proportion to the time, both of 
equal value but opposite. The condenser C3 and 
the resistance R4 are rated so as to derivate the 
curve e' in proportion to the time; this derivative 
f presents, concomitantly, two levels P5 and P5 
having equal but opposite tensions; the rectifier 
G3 suppresses the positive portion of the curve f 
and feeds the tube 4 with a tension g. Tube 4 
amplifies and reverses the tension g and delivers 
a tension g’ which passes abruptly from zero to 
a definite positive value P6 at the very same in 
Stant as the initial tension a reaches to its maxi 
nun P. 
The condenser C4 and the resistance R12 are 

both rated so as to transform the curve g’ into its 
derivative in proportion to the time. This deriv. 
ative will be the function h, which should theo 
retically reach to an infinite value, but will prac 
tically be limited to the definite values P7 and P. 
The single-way (rectifier G4 removes the value Pri 
so that the tension fed by the leading-out termi 
nals B2 will have the form i. A sole impulse is 
thus obtained whose duration is practically null 
and whose tension reaches abruptly to the value 
P7 at the very same instant as the initial tension 
a reaches to its maximum P. 
The resistances R5, R6 and R7 are the plate 
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resistances of the amplifying tubes and R8 and 
R9 are the grid resistances thereof, They fulfill 
the customary functions of permitting the tubes 
to operate and have not any other part to play 
in the successive transformations of the func 
tion a into the function i. 
The tubes and 2 are further provided with 

a self-acting polarising device constituted by the 
resistances R10 and R11 shunted by the condensers 
C5 and C6. As these tubes receive a positive im 
pulse, they must necessarily be provided with 
polarized grids. As the tubes 3 and 4 receive a 
negative impulse, they have no further need for 
grid polarisation. 

It is to be understood that other connections 
may be realized by which a progressive impulse 
may be transformed into an instantaneous one 
Without additional operation as in the above de 
Scribed example. The method may also be ap 
plied to the transformation of an initial impulse 
paSSing through a maximum and a minimum 
Such as b into an instantaneous impulse taking 
place at the same instant as the initial impulse 
gaSSes through Zero. 
While I have described only one typical emi 

bodiment of my invention, it is obvious that many 
changes and Inodifications may be adopted with 
(out departing from the Spirit thereof. It is de 
Sired, therefore, that only such limitation shall 
be imposed upon my invention as are indicated 
in the prior art or set forth in the appended 
claims. 
What I claim is: 
1. The method of transforming an electric im 

pulse whose tension progressively reaches to a 
II.3.xiii.In or minimum then progressively recedes 
fro; this value, into an impulse whose tension 
gaSSes abruptly from Zero to a definite value, 
Which consists in transforning the initial in 
pulse into an intermediate impulse whose voltage 
curve plesents a cusp coinciding with the maxi 
nium or minimum value of the original impulse, 
the derivative of the curve at this cusp having 
two values, at least one of which is distinct fron 
zero, and in further transforming the said in 
terlinediate impulse into an instantaneous in 
pulse taking place at the very Same instant as 
the initial inputlse paSSes through its maximum 
Ol nElininuin. 

2. The method of transforning an electric in 
pulse whose tension recedes progressively from 

0 

4. 
a maximum to a minimum or the contrary and 
paSSes through an instantaneous Zero value, into 
an inpulse whose tension passes abruptly from 
Zero to a definite value, which consists in trans 
forming the initial impulse into an intermedi 
ate impulse whose voltage curve presents a cusp 
Coinciding With the passage through Zero of the 
original impulse, the derivative of the curve at 
this cusp having two values, at least one of which 
is distinct from Zero, and in further transform 
ing the Said intermediate impulse into an in 
stantaneous impulse taking place at the very 
Same instant as the initial impulse passes through 
Ze"O. 

3. The method of transforming an electric im 
pulse whose tension progressively reaches to a 
maximum or minimum then progressively recedes 
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from this value, into an impulse whose tension 
paSSes abruptly from Zero to a definite value, 
Which consists in transforming the initial im 
pulse into its derivative in proportion to the 
time, reversing the polarity of a portion of the 
derivated tension, Whereby a cusp is created at 
Zero, adding the tension thus obtained to the 
initial tension, whereby a cusp of one polarity dis 
tinct from Zero is created, suppressing the por 
tion of opposite polarity of the tension thus ob 
tained, transforming this new tension into its 
derivative in proportion to the time, whereby two 
levels having equal but opposite tensions are cre 
ated, Suppressing the positive or negative por 
tion of the derivated tension curve, amplifying, 
reversing and transforming the new tension into 
its derivative in proportion to the time and finally 
Suppressing the positive or negative definite value 
of Said derivative whereby a sole instantaneous 
impulse is obtained whose tension passes 
abruptly from Zero to a definite value at the very 
Sane instant as the initial tension reaches to its 
Inaxinuin or minimum. 

MAURICE KOULICOWITCH. 
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