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(C. 250-27). 2. Claims. 
1. 

our invention relates to current pulse shaping 
network and, in particular, relates to such net 
works, for transmitting square topped current 
pulses substantially without distortion to Oper 
atting loads such as the anode-to-Cathode Cir 
cuit of magnetron oscillation generators. 
For many. purposes, it has been found desir 

able to supply current to the anodes of mag 
netron oscillation generators and other loads, in 
successive pulses of rectangular. Wave form; that 
is to say, in pulses. having a substantially flat 
top and vertical edges. 

from that at which they are transmitted over 
transmission lines from their point of generation. 
to the load they supply. However, it has been 
found that the design of transformers for this 
purpose, imposed very great difficulties and that 
it was in fact practically impossible to produce 
a transformer which would, when a rectangular 
voltage pulse was impressed on its primary, 
transmit to a magnetron or other load a Current 
pulse which was a true replica of the impressed 
pulse. Instead of yielding a flat topped pulse 
of the desired form illustrated in Fig. 2, a pulse 
of the form shown in Fig. 3 having an obtuse 
angle adjacent its beginning edge and an acute 
angle at its trailing edge, was actually produced. 
When supplied to a magnetron, it was found that 
pulses of the Fig. 3 form produced undesirable 
frequency modulation and other. undesirable 
features in the magnetron output. Some ar 
rangement which would transmit a pulse of the 
type shown in Fig. 2 without distortion was ac 
cordingly much to be desired. 
One object of our invention is accordingly to 

produce a transmission network capable of 
transforming the voltage and current of an in 
pressed pulse of the rectangular type without 
producing substantial distortion. 
Another object of our invention is to provide 

means for controlling the shape of the output 
voltage of a transformer System when a rectan 
gular voltage pulse is impressed on its input 
terminals. 

Still another object of our invention is to pro 
vide a network capable of transforming the mag 
nitude of a voltage impressed on its input ter 
minals and at the same time to produce an out 
put pulse having vertical edges and a trough 
making an acute angle with the beginning-edge. 
Other objects of our invention will become ap 

parent from reading the following description 
taken in connection with the drawing, in which: 

It is frequently desirable. 
to be able to transform the voltage and current. 
values of such pulses to different magnitudes. 
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Figure. 1, is a schematic diagram of a trans 

formation network for impressing rectangular 
Current on the anode-to-cathode circuit of a 
magnetron or other load, 

Fig. 2 is a time vs. current curve showing the 
desired form of output pulse to be impressed by 
Such a network on a magnetron, 

Fig. 3 is a time VS. current curve showing the 
type. Of Output pulse produced by transformation 
networks of the prior art, and 

Fig. 4 is a time vs. Current curve showing an 
over-compensated type of output pulse derivable 
in accordance with the principles of my inven 
tion by properly proportioning the circuit con 
Stants. 

Referring in detail to. Fig. 1, a supply line, 
which may comprise a central core and a 
sheath. 2 is fed. With energy, to impress across 
the inductive Winding 3 to which is connected 
a current, pulses of the rectangular type. shown 
in Fig. 2. Where it is desired to step up... the 
amplitude of the voltage pulse, to be: transmitted 
to the load, the conductors. and 2 are con 
nected across two points 4 and 5. of the winding 
3, of Which point 4, is preferably: one of the end 
terminals. The point 4 is connected through a 
capacitor. 6: shunted by a secondary winding 7 
to the homologous end of a second winding 8, 
preferably, identical with winding 3. The free 
ends of the windings 3", and 8 are respectively 
connected through inductors: 9. and . . to the re 
spective ends of the cathode filament of a mag 
netron; 2 or other. Similar-load. The secondary 
Winding. 7 is energized by a-primary winding O 
to supply heating current to the cathode of mag 
netron 2. The terminal 4 and the anode of 
the magnetron 2 are preferably connected to 
ground. An Output circuit may be coupled to 
a loop 3 of the magnetron 2. Capacitors 4, 
5 are preferably connected between ground and 

the terminals of the Cathode of magnetron 2. 
Were the inductors 9, f f and capacitors 4, 5 

omitted from the circuit of Fig. 1, an output pulse 
of the form shown in Fig. 3 would be impressed 
between the cathode and anode of the magnetron 
2 when a pulse of the form shown in Fig. 2 
was impressed on the input terminals 4, 5. By 
properly proportioning the inductance of the in 
ductors 9, f f, the self-inductance inherent in the 
windings 3 and 8, and the inductance in the 
leads between the cathode of magnetron 2 and 
such windings, to the capacitors 4, 5 and the 
effective capacitance of the circuit connected to 
the cathode of magnetron 2, it is possible to 
alter the output pulse impressed between the 
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anode and cathode of the magnetron 2 from 
the form shown in Fig. 3 to conform to the rec 
tangular pulse shown in Fig. 2; and even to over 
compensate it to the form shown in Fig. 4. Meth 
ods of determining such effective inductances and 
capacitances are Well known to those skilled in 
the electrical art; Specific illustrations appear in 
Lee Patent No. 2,412,893, filed October 21, 1943, 
and assigned to the assignee of this application. 
The addition of the inductors 9 and and the 

capacitors 4 and 5 may vary somewhat the 
width of the pulse applied to the magnetron. In 
order to keep the pulse width within practical 
limits, the following relationships may be adopted. 

Calling I the total inductance in circuit with 
the cathode of magnetron 2 (i.e., L. is the sum 
of the self (i. e., the leakage) inductance in hen 
ries of windings 3 and 8 and self-inductance of 
inductors 9 and and the line wires connected 
to the cathode of magnetron 2); and calling C 
the total capacitance in farads of the same circuit 
(i. e., C is the sum of the effective capacitance of 
capacitors 4 and 5 plus magnetron capacitance 
plus the effective capacitance of windings 3 and 
8, inductors 9 and , and the line wires connect 
ing to the cathode of magnetron 2), the follow 
ing relations should be fulfilled in order to pro 
duce an output pulse different from that shown 
in Fig. 3. - 

L 
(1) =K.R 
(2) VLC=KT 
Where R is the ratio of the anode-to-cathode 
Voltage pulse impressed on the magnetron to the 
peak anode-to-cathode amperes through the mag 
netron, it is the pulse width in microseconds, K1 
is a factor which may vary between the limits of 
0.25 and 3.0, and K2 is a factor which may vary 
between 0.05 and 0.20, - 
The foregoing equations thus permit the evalu 

ation of T and C, and hence, from known data, 
as to the Self inductance and capacitance of the 
WindingS 3 and 3 and the transmission lines con 
necting them to the cathode of magnetron f2, per 
mit the calculations of the inductance of induc 
tors 9, and capacitors 4, 5. 
When it is desired to produce an output voltage 

of the form in Fig. 4, the capacitors f4 and 5 
should be given larger values than that corre 
Sponding to the foregoing calculations. The 
amount of Such increase in the Values of capaci 
tors 4 and 5 will depend upon the angle of slant 
to be given to the trough of the voltage wave in 
Fig. 4. 
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4. 
We claim as our invention: 
1. In combination with a source of substantially 

rectangular voltage pulses, a transformer Winding 
having One end terminal and an intermediate 
terminal impressed with said pulses, a second 
transformer winding having an end connected 
to said one end by a channel offering substantially 
Zero impedance to the frequencies embodied in 

. Said Voltage pulses, a load circuit having a pair 
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of connections at one terminal, two inductors 
respectively connected between said pair of con 
nections and the free ends of said Windings, a 
pair of capacitors connected between ground and 
the terminals of said inductances adjacent said 
load, and an interconnection between said one end 
and the other side of said load circuit, the square 
root of the ratio of the total inductance in henries 
of the circuit connected to said pair of connections 
to its effective capacitance in farads lying be 
tWeen the limits of 0.25 and 3.0 times the resist 
ance in Ohims of Said load circuit. 

2. In combination with a source of substantially 
rectangular voltage pulses, a transformer Wind 
ing having one end terminal and an intermediate 
terminal impressed With Said pulses, a second 
transformer winding having an end connected 
to said one end by a channel offering substantially 
Zero impedance to the frequencies embodied in 
Said Voltage pulses, a magnetron having its anode 
grounded and having a cathode with two connec 
tions, a pair of capacitors connecting the ends of 
Said cathode to ground, two inductors respectively 
connected between said pair of connections and 
the free ends of Said windings, and an intercon 
nection between Said one end and ground, the 
Square root of the ratio of the total inductance 
in henries of the circuit connected to said pair 
of connections to its effective capacitance in 
farads lying between the limits of 0.25 and 3.0 
times. 
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