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This invention relates to a high-frequency 
transformer for the transmission of electric im 
pulses, for example radar impulses, in an undis 
torted manner which comprises a magnetic cir 
cuit consisting of high-frequency ferro-magnetic 
material, preferably ferrite. . 
For transmitting radar impulses with the use 

of a high-frequency transformer, by means of 
which Substantially rectangular primary pulses 
of, say, 5 kilovolts and having a duration of, 
Say, 1 u, Sec. and a pulse recurrence frequency 
Of Inore than 50 c./sec., can be converted into 
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similar secondary pulses of, say 30 kilovolts, use 
has hitherto been made of a transformer which 
comprises a ferro-magnetic circuit, for example, 
of rolled sheet iron, which is adapted to be mag 
netised to a comparatively high magnetic induc 
tion before exceeding the limit which is set to 
the magnetic induction by the bend of the mag 
netisation curve of the magnetic material. The 
disadvantage of the use of rolled sheet iron is 
that the losses are comparatively high, so that 
the material becomes more and more unsuitable 
for an impulse-recurrence frequency of more 
than Several kc./s. In this respect it has been 
found that ferrite, which is highly permeable 
and Substantially non-conductive, yields better 
results, notably the ferrite as described in prior 
Patent application Serial No. 78,432, filed Feb 
ruary 25, 1949, which ferrite is likewise magne- : 
tisable to a very high induction. The ferrite de 
scribed in this application consistS of a man 
ganese ferrous-ferrite having the formula 
MO-Fe2O3, where M represents bivalent iron and 
manganese, in which iron and manganese atoms 
are in the ratio between 4.0:1 and 1.5:1, and the 
ferrite has a Curie point exceeding 250° C. 
The present invention has for its object to pro 

vide a method by which the maximum permis 
sible magnetic induction can apparently be fur 
their increased, which permits a larger primary 
impulse to be transmitted in an undistOrted man 
ner. In other Words the transformer is Suitable 
for a higher power. According to the invention, 
a constant magnetic field is produced in the mag 
netic circuit by means of a permanent magnet, 
due to which field, in the absence of an impulse, 
the ferro-magnetic material of the circuit tends 
to become saturated, the magnetic field produced 
by the pulses opposing the said constant mag 
netic field, a closed conductor consisting of elec 
trically conductive material being provided be 
tween the permanent magnet and the inagnetic 
circuit. 
In order that the invention may be more 
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clearly understood and readily carried into ef 
fect it will now be described more fully with ref 
erence to the accorpanying diagrammatic draw 
ing, given by way of example, in which Fig. 1 rep 
resents one embodiment thereof, Fig. 2 being a 
graph (magnetisation curve) showing the mag 
netic induction B as a function of the magnetic 
field strength H of the material in the magnetic 
circuit. . . . . . . . . . . . 

Fig. 1 represents a high-frequency transformer 
for the transmission of electric impulses in an 
undistorted Emanner. It comprises a ferro-mag 
netic circuit carrying a primary winding 2 
and a Seeondary, winding 3. For the sake of 
::clearness these windings, which actually are ar 
ranged as close together as possible, are spa 
tially separated in the drawing. A primary volt 
age impulse of, say, 10 kilovolts is Supplied to the 
primary Winding 2 and an amplified but undis 
torted Voltage impulse of, say, 200 to 500 kilo 
volts is required to be taken from the Secondary 
winding. 3. To this end, it is necessary that the 
magnetic circuit should not involve excessive 
distortion of the voltage inpulse fed to the Wind 
ing. 2, and that the size of the magnetic circuit 
and the windings should be as Small as possible, in 
order to reduce the leakage inductances and the 
parasitic capacities of the two windings as much 
as possible. AS appears from the magnetisation 
curve shown in Fig. 2, the magnetic inductance 
B of the ferro-magnetic material of circuit can 
be permitted to Wary only between a value Zero 
and a given maximum inductance Bm, where the 
magnetisation curWe tends to depart materially 
from linearity. Thus, a limit is set to the size 
Of the primary impulses, Which limit is deter 
nined by the maximum primary field strength 
film associated with this maximum inductance. 
When, however, a constant magnetic field is 

made operative in the magnetic circuit, the mag 
netisation produced by the primary impulses is 
not restricted to the range from 0 to the maxi 
nun Value Bm, but it may vary from a value 
-Bm to --Bm, provided that the constant mag 
netic field operative in the magnetic circuit is 
Such that, in the absence of a voltage impulse, 
the imagnetic circuit tends to become Saturated 
to a value-Bm. 
The constant magnetic field might, for in 

Stance, be produced by means of a separate 
Winding on the magnetic circuit, which winding 
is traversed by direct current. If this direct cur 
rent Winding is provided in the immediate wi 
cinity of the primary and secondary windings 2 
and 3, it is necessary, in order to avoid a high 
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frequency short-circuit by this winding, to insert 
a high-frequency choke in the electric circuit 
Ci the said auxiliary winding, whereby the cir 
cuit-arrangement is made expensive. Alter 
natively, the auxiliary winding may be provided 
On the magnetic circuit So as to be Spaced from 
the primary and secondary windings 2 and 3. 
In this event, the short-circuit then constituted 
by this winding in regard to high-frequency cur 
reints Only brings about that the magnetic field 
produced by the pulses is locally Suppressed in 
the ferro-magnetic material. However, an addi 
tional auxiliary winding involves the drawback 
that the magnetic circuit has an undue size. 
l?ioreover, this auxiliary Winding absorbs energy. 
The enlbodiment shown in Fig. 1 comprises a 

permanent Inagnet 4 which produces a magnetic 
induction -Bm in the absence of impulses in the 
ferro-inagnetic material of circuit i. In Order to 
prevent the high-frequency magnetic field pro 
duced by the impulses from Suffering excessive 
loSSes in the material of the permanent magnet 
2, a closed conductor, for example a plate 5 of 
electrically conducting material, is provided be 
tWeen the permanent magnet 4 and the remain 
der of the magnetic circuit f. Due to this, Fou 
cault currents are induced in the said conductor, 
and the high-frequency field in the magnetic 
circuit f is locally Suppressed, but otherwise 
iOSSes are not caused. 
What I claim is: 
1. A pulse transformer comprising a closed 

magnetic circuit comprising a ferro-magnetic 
ferrite core portion and a permanent magnet 
portion producing in said core portion a constant 
magnetic field having an intensity at which the 
core portion tends to become Saturated, primary 
and secondary Windings wound on said core por 
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4. 
tion, and a short-circuit electrical conductor dis 
posed between the entire core portion of the mag 
netic circuit and the entire permanent magnet 
portion, whereby when pulses of current are flow 
ing through said windings in a direction produc 
ing a field in said core portion in opposition to 
the field produced therein by the permanent 
magnet substantially distortionless transforma 
tion of the pulses is obtained. 

2. A pulse transformer comprising a ferro 
magnetic ferrite core constituted by a generally 
U-shaped member, a permanent magnet consti 
tuted by a bar-shaped link fixedly connected 
across the ends of the U, primary and Secondary 
Windings Wound on said U-shaped member, said 
permanent magnet inducing in Said core a con 
stant magnetic field having an intensity at which 
the core tends to become Saturated, and an elec 
trically conductive sheet disposed between the 
entire bar-shaped link and the ends of the U, 
whereby when pulses of current are flowing 
through said Windings in a direction producing 
a field in Said core in opposition to the field pro 
duced therein by the permanent magnet Sub 
stantially distortionless transformation of the 
pulses is obtained. 
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