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DEVICE FOR SUPPLY VOLTAGE PUISES 

This invention relates to an high-speed supply device which 
is intended to deliver rectangular voltage pulses of very small 
width to a receiving element. Among the potential applica 
tions of a device of this type, there can be mentioned in par 
ticular the control of image converter tubes of the bi-planar 
diode type having a uniform electric ?eld (and involving 
either proximity focusing or magnetic focusing) and the Kerr 
or Pockels cells. It is known that, in all these cases, it is-neces 
sary to deliver to the receiving ‘element a rectangular voltage 
pulse having a well-determined height V and time-width T. 
The pro?le of the pulse must be asv rectangular as possible 
although the stringency of this requirement is largely depen 
dent on the type of receiver. It is known in particular that the 
design conditions (such as the ratio of rise time to pulse width, 
etc.) are less critical in the case of image converter tubes of 
the proximity-focusing type in which the anode and the 
cathode are very closely spaced than in the case of magnetic 
focusing tubes which nevertheless have the advantage of a 
lower interelectrode capacitance. 
Up to the present time, two types of supply devices have es 

sentially been employed for delivering rectangular pulses of 
very small width. The ?rst type makes use of a coaxially line 
which is closed on its characteristic impedance and on the 
receiving element and a second line which has the same 
characteristic impedance as the ?rst, which can be loaded at 
double the voltage to‘ be delivered to the receiving element 
and which can be closed on the ?rst line by means of a high 
speed switch (usually a triggered spark-gap). This device is 
subject to many disadvantages: the second line must be loaded 
at double the voltage to be delivered to the receiving element; 
the pulse delivered to the receiver remains rectangular only if 
the product of the capacitance of the receiver (which is as 
sumed to be localized) and of the characteristic impedance is 
very distinctly lower than the time-width T. 

The‘ second type makes use of two transmission lines 
(usually coaxial lines) which have the same characteristic im 
pedance but different propagation times and a storage capaci 
tor which is first charged and then closed on both lines at the 
same time by means of a high~speed switch. The rectangular 
pulse is then collected between the ends of the two lines op 
posite to those on which the storage capacitor is closed. 
As will become apparent hereinafter, this device has the dis 

advantage of requiring a capacitor having a very high 
capacitance in order that the decrease in voltage during the 
pulse time should remain acceptable. Moreover, after delivery 
of the pulse, the device gives rise to the appearance of a 
counter-voltage or “undershoot” which can be of appreciable 
amplitude if the capacitance of the capacitor is sufficient. 
The aim of the invention is to provide a device which meets 

practical requirements more effectively than those which have 
been employed heretofore, especially insofar as the above 
mentioned disadvantages are largely removed. 
With this objective, the invention proposes a supply device 

which is capable of delivering rectangular voltage pulses of 
very small width between two outputs and ‘comprises a two 
conductor transmission line, a storage capacitor and rapid 
closure switching means for closing the capacitor on a circuit 
comprising the two conductors of the line, characterized in 
that said line is constituted by a plurality of sections having the 
same characteristic impedance and that the two outputs are 
connected to the same conductor of the line at each end of 
one of said sections and that said pulses are delivered between 
said two outputs. 
The line can be coaxial; it can also be ?at and have parallel 

?at conductors. The line can be closed on its characteristic 
impedance beyond the second output or be extended by a 
further section which may supply another element if so 
required. 
A better understanding of the invention will be gained from 

the following description of a supply device constituting one 
mode of application of the invention which is given by way of 
non-limitative example and also from a comparison between 

2 
said device and a device of the 
reference will be made to the 
which: 

FIG. 1 shows very diagrammatically a supply device com 
prising a storage capacitor and two coaxial lines in accordance 
with the prior art; 

FIGS. 24 and 2b show very diagrammatically the variation 
in time of the different voltages developed at the time of 
operation of the device shown in FIG. 1; 

FIG. 3 shows very diagrammatically a device in accordance 
with the invention for supplying a receiving element which is 
connected in shunt, a coaxial line being employed in this 

prior art. In the description, 
accompanying drawings, in 

_ device; 
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. FIG. 4 shows very diagrammatically an alternative embodi 
ment of the device of FIG. 3 in which the receiving element is 
connected in series. ' 

The storage-capacitor device which is illustrated in FIG. 1 is 
intended to deliver rectangular voltage pulses to a receiving 
element 10 consisting, for example, of an image converter 
tube of the proximity-focusing type. This device comprises 
two coaxial lines 12 and 14 which are of unequal length in 
order to have transit times whose difference is equal to the du 
ration or time-width T of the pulses to be delivered. Said two 
lines 12 and 14 have the same characteristic-impedance lo 
and are respectively closed on impedances l6 and 18 which 
are equal to their characteristic impedance. The load element 
10 is placed between the outputs 20 and 22 on the input side 
of the impedances l6 and 18. 
The two lines 12 and 14 are supplied in parallel from the 

same storage capacitor 24 via a distribution tee 26 and a high 
speed switch 28 which preferably consists of a triggered spark 
gap. Provision is evidently made for a circuit (not shown) for 
charging the capacitor 24 through a resistor 30 having a high 
value. I 

Assuming that ideal conditions are achieved (namely a 
capacitor 24 which has in?nite capacitance, which is geomet 
rically localized and has no stray inductance as well as negligi 
ble dimensions of the assembly constituted by the- storage 
capacitor 24, the high-speed switch 28 and the supply tee 26), 
the two transmission lines 12 and 14 carry rectangular voltage 
pulses having a height V which is equal to the charging voltage 
E of the storage capacitor 24. There is in fact obtained in this 
case a rectangular pulse having a width T and a constant 
height V. However, the capacitance of the storage capacitor 
24 is finite in practice and the voltages developed between the 
output 20 and ground (full-line curve in FIG. 2a) and between 
the output 22 and ground (dashed-line curve in FIG. 2a) are 
exponential quantities having a negative coefficient in which 
the time constant is C.Zc/2, wherein C is the capacitance of 
the storage capacitor 24. In this case, the voltage pulse which 
appears between the outputs 20 and 22 assumes the shape 
which is shown in FIG. 2b. The voltage decreases by a value 
dV during the time interval T and there appears after the 
rectangular pulse a negative counter-voltage whose amplitude 
at the origin is equal to dV. 

The device in accordance with the invention as illustrated in 
FIG. 3 makes use of a single coaxial transmission line. For the 
sake of greater simplicity, the components of the device which 
correspond to those already shown in FIG. 1 are designated in 
FIG. 3 by the same reference numerals followed by the index 
a. There is again shown in this ?gure a storage capacitor 240 
which can be charged through a resistor 30a. Said capacitor 
can be closed on the coaxial line-by means of a high-speed 
switch 28a which can consist of a triggered spark-gap, for ex 
ample. The coaxial line comprises a first connecting section 
32 followed by a section 34 having a transit time which is 
equal to the width T of the pulses to be produced. Provision is 
made in FIG. 3 for a third section 36 having the characteristics 
of a line of in?nite length which can in any case be replaced by 
a loop impedance whose value is equal to that of the charac 
teristic impedance Zc of each section 32 and 34. In the case of 
ideal characteristics of the capacitor 24a and of the assembly 
24a-28bq, there appears at the time of discharge of the capaci 
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tor and between the outputs 20a and 22a a rectangular voltage 
pulse whose height V is equal to the charging voltage E of the 
storage capacitor 24a and whose width T corresponds to the 
time of propagation of the rectangular voltage pulse from the 
output 20a to the output 22a, that is to say to the transit time 

7 of the section 34. 

The device of FIG. 3 offers advantages over that of FIG. 1 in 
that only one connecting line is required between the storage 
capacitor, the switch and the load element. The impedance 
through which the storage capacitor discharges is multiplied 
by two if the lines employed have identical characteristics 
since said impedance increases from Zc/2 to Zc. The 
discharge current is therefore one-half the value within the 
spark-gap 28, with the result that the service life of this latter 
is extended accordingly; the pulse has a faster rise time (the 
ratio of the stray inductance of the discharge circuit to the 
discharge impedance being twice as small as in the previous 
case) and it is only necessary to have a value of one~half the 
capacitance of the storage capacitor in respect of a given volt 
age drop dV (the discharge time constant being C.Zc instead 
of C.Zc/2). This reduction gives rise to a correlative decrease 
in the stray inductance of the storage capacitor. 

In the embodiment which is illustrated in FIG. 3, the receiv 
ing element is connected in shunt on the coaxial line. This 
solution is preferable in the case of some types of load ele 
ment. In other types (such as some Kerr cells and certain types 
of bi-planar diode tubes, for example), it is preferable to adopt 
the series arrangement which is illustrated diagrammatically in 
FIG. 4. In the case of this ?gure in which the elements cor 
responding to those of FIG. 3 are designated by the same 
reference numerals followed by the index b, it is apparent that 
the arrangement of the section 34b with respect to the elec 
trodes 38 and 40 of the receiving element is such that the 
width of the rectangular pulse is constant over the entire sur 
face area of the electrodes. The section 36b can be employed 
for supplying an additional receiving element or can altema 
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4 
tively be replaced by a loop impedance having a value which is 
equal to the characteristic impedance of the line. The im 
pedance of the receiving element must in all cases be matched 
with that of the coaxial line, if necessary by inserting said im 
pedance in a suitable four-input mounting in order to 
minimize re?ection phenomena. 
The transmission lines which are illustrated in FIGS. 1 and 3 

are of the coaxial type. When the load element has a flat 
geometry, it is often preferable to employ ?at propagation 
lines or at least to associate ?at propagation lines with coaxial 
lines by means of suitable transition couplers. 
What we claim is: 
1. A supply device for delivering rectangular voltage pulses 

of very small width comprising two outputs, a storage capaci 
tor, a transmission line constituted by a plurality of two-con 
ductor sections having the same characteristic impedance and 
placed in series, and rapid-closure switching means for con 
necting the terminals of the capacitor to a circuit in which the 
two conductors of the line are incorporated, one of said two 
outputs being connected at each end of one of said sections of 
the same conductor of the line. 

2. A device according to claim 1, wherein the line is coaxial 
and the two outputs are connected to the central conductor. 

3. A device according to claim 1, wherein the line is ?at and 
has parallel conductors. ’ 

4. A device according to claim 1, wherein the line is closed 
on its characteristic impedance beyond the second output. 

5. A device according to claim 1, wherein the line has a sec 
tion which can be assimilated to an in?nite line beyond the 
second output. 

6. A device according to claim 2, wherein a load element 
connected to said outputs is connected in shunt on the line. 

7. A device according to claim 2, wherein a load element is 
connected in series in the line and has an impedance which is 
matched with the characteristic impedance of the line. 


