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This invention Irelates to a device for the pro 
duction of a periodical current or voltage whose 
amplitude A increases With time. 
According to the invention, the device comi 

prises means for producing a saw-tooth current 
or voltage whose frequency is equal to the num 
ber of leaps with which the amplitude of the 
Current or Voltage to be produced increases and 
also means for producing a saw-tooth current or 
Woltage Whose frequency equals that of the cur 
rent or Voltage to be produced, the saw-tooth 
currents or Voltages produced being superim 
posed in Opposite Sense. 
Such a device may be used, for example, in a 

multiple telephony System in which each of the 
Conversation channels is periodically connected 
in succession to a common transmission line by 
means of a Cathode ray tube that acts as a cir 
cuit element. As an alternative, the device is 
used for example in television arrangements 
comprising cathode ray tubes in which the image 
points are discontinuously scanned in succes 
SO 

In Order that the invention may be clearly 
understood and readily carried into effect it will 
now be described more fully by way of example 
with reference to the accompanying drawing, in 
Which: 

Figures 1 and 2 are explanatory curves. 
Figure 3 is an embodiment of my invention. 
Referring to Fig. 1, the amplitude A is illus 

trated as a function of the time t of a current 
or voltage which is to be produced by means of 
a device according to the invention. According 
to the invention such a current or voltage may 
be obtained by Superimposure of two saw-tooth 
Currents or voltages A1 and A2 illustrated in Fig.2 
as a function of the time t. A A represents the 
change in amplitude or, as has been expressed 
hereinbefore, the leap in amplitude which takes 
place in the Sawtooth wave in a step by step 
manner, the entire sawtooth wave being built up 
in a fashion whereby the amplitude increases in 
incremental steps which continue at a constant 
amplitude for a predeterminable period of time. 
A device for producing the current or volt 

age shown in Fig. 1 consequently comprises a de 
vice for producing the saw-tooth oscillation A1 
shown in Fig. 2 whose oscillation time equals the 
Oscillation time 

T( = f=frequency) 
of the Current or voltage to be produced and in 
addition a device for producing the saw-tooth os 
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cillation A2 shown in Fig. 2 whose Oscillation 
time r is equal to the time T divided by the nun 
ber of leaps occurring in the oscillation time T. 

Devices for producing the saw-tooth Oscilla 
tions A1 and A2 general Comprise a condenser 
which is charged by a source of direct voltage 
across a resistance and discharges, for example, 
across a discharge tube. The production of the 
oscillation A2 in this manner presents no diffi 
culty but in producing the oscillation A1, which 
has a substantially larger oscillation time, there 
is the disadvantage that the condenser Voltage 
no longer increases linearly with time. In this 
case, the amplitude A of the oscillation obtained 
by Superimposure of the oscillations A1 and Ag 
is not constant during each time T but decreases. 

Referring to Fig. 3 there is shown one en 
bodiment of my invention. In this figure there 
are provided two gas filled discharge tubes W1 
and V2, the cathode of Wa being connected di 
rectly to the anode of W1. The control grid of 
W2 is biased negatively with respect to the cath 
Ode thereof by means of the source of constant, 
bias potential B2 and a potentiometer shunted 
there across, the control grid being connected to 
the sliding arm of the potentiometer and the 
Cathode being connected to one fixed terminal 
thereof. Similarly, the control grid of Wi is 
biased negatively with respect to the cathode 
thereof by means of the source of constant bias 
potential B1 with its appurtenant potentiometer. 
Condenser C1 is shunted directly across the anode 
and Cathode of tube W1 and condenser C2 is 
shunted directly across the anode and cathode 
of tube W2. Condensers C1 and Catherefore have 
a Connon terminal which is indicated as the 
point P. A Source of fixed potential E is con 
nected Serially With respect to both condensers C1 
and C2, the negative terminal of the source E. 
being connected through a series connected re 
Sistor R1 to the uncommon terminal of condenser 
C1, and the positive side of source E being con 
nected to the uncommon terminal of condenser 
C2 through serially connected resistor R2. The 
negative terminal may be grounded if desired, 
Condensers C1 and C2 are in general equal in 
value, but not necessarily so. The output may 
be taken from the negative terminal of resistor 
R1 and the common terminal of condensers C1 
and C2. This has been identified in the drawing 
as the output. The condensers C1 and Ca dis 
charge respectively across a gasfilled discharge 
tube Vi and V2 whose starting-up voltage is so 
adjusted by means of a negative bias supplied 
from a Source of voltage B1, B2 and transmitted 
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to the grid that the condenser C1 discharges 
after a time T, the condenser, C2 after a time t. 
As a result of the charging up of the Condense 
C1 the voltage of the point of connection P of 
the condensers C1 and C2 relatively to a point of 
constant potential, for example the negative ter 
minal of the source of voltage E, increases lin 
early from an initial value A2E during the time 
T and this increase corresponds to the curve A1 
of Fig. 2. Owing to the charging up of the con 
denser C2 the voltage of the point P relatively 
to the negative terminal of the Source of voltage 
E decreases from an initial value A2E during the 
time t and this decrease corresponds to the curve 
A2 of Fig. 2. The voltage of the point Prelatively 
to the negative terminal of the source of voltage 
E thus varies according to a curve given by the 
sum of A1 and A2 and shown in Fig. 1. In the 
circuit arrangement described the condensers C1 
and C2 are connected in Series so that they are 
charged up by the same current. This ensures 
that the increase of the Voltage of the point P 
during each time t due to the charging up of the 
condenser C1 corresponds to the decrease in volt 
age of the point P consequent upon the charging 
up of the condenser C2 so that the amplitude A 
of the Woltage produced in the point P is con 
stant during each time T and the voltage pro 
duced thus passes abruptly from one exactly con 
stant value to the next following value which is 
also exactly constant. 
What I claim is: 
1. Apparatus for producing a step by step ser 

rated wave form comprising a plurality of elec 
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trical storage means, means for linearly storing 
energy in each of said storage means at a differ 
ing rate, means for discharging at least a por 
tion of the stored energy in each of said storage 
means and means for combining said stored en 
ergy in all of said storage means in such phase 
as to substantially cancel out a portion of the 
stored energy. 

2. The method of producing a step by step Ser 
rated wave form which comprises the steps of 
developing a plurality of substantially linearly 
stored discrete electrical charges in differing 
time intervals, and combining said stored charges 
in Such phase as to Substantially cancel out a 
portion of the stored energy in at least one of 
the stored charges. 

3. Apparatus for producing a step by step ser 
rated. Wave form comprising a pair of condens 
ers having one terminal thereof commonly con 
nected, means for linearly storing energy in each 
of said condensers at a differing rate, thermionic 
discharge means having said condensers con 
nected in the anode-cathode path thereof, and 
an output circuit having one side thereof con 
nected to the common terminal of the condens 
erS and the other side thereof connected to one 
terminal of the means for storing energy in said 
colden SerS. 

4. Apparatus in accordance with claim 3 
Wherein the thermionic discharge means com 
prise a pair of thermionic tubes, each having 
One of Said condensers shunted across the anode 
and cathode thereof. 

MENNO WOLF. 

  


