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UNITED STATES 
1,530,376 

PATENT OFFICE. 
GUNTHER, KRAWINKEL, OF GUMMERSBACH, GERMANY. 

HIGH-FREQUENCY MACHINE, 
Application filed August 15, 1921. Serial No. 492,512. 

To all whom it may concern. 
Be it known that I, GUNTHER KRAWIN 

KEL, a citizen of the German Republic, re 
siding at Gummersbach, Germany, have in 
vented certain new and useful Improve 
ments in High-Frequency Machines (for 
which I have filed application in Germany, 
March 23, 1920, Patent No. 357,228, granted 
May 22, 1922; England, May 30, 1921; 
France, March 21, 1921), of which the fol lowing is a specification. 
The object of the present invention is to 

provide an electric generator capable of 
producing an alternating current of very 
high frequency and high E. M. F., with a 
comparatively low speed of operation. For 
carrying out this object I provide a machine 
comprising two disks standing with their 
plane parallel surfaces the one opposite 
the other and each carrying a number of 
coil crowns in radial arrangement. One of 
said disks carries an exciting winding for 
continuous current which produces an alter 
nating current in the opposite winding of 
the adjacent disk by the revolving motion 
communicated to this disk or by the move 
ments of both disks in opposite directions. 
This alternating current passes through the 
leads into the next following radial coil 
crown and excites by induction an alter 
nating current of increased frequency in 
the coil crown of the first disk which foll 
lows next in radial direction, said first disk 
carrying also the exciting winding for con 
tinuous current. The alternating current 
of higher frequency thus produced is con 
ducted by leads into the following coil 
crown upon this disk and excites in the 
Opposite coil crown of the other disk an 
alternating current of again increased fre 
quency which is conducted into the next 
following coil crown of this second disk to 
produce an exciting action in the corre 
sponding opposite coil crown of the first 
disk and so forth. In each coil crown two 
adjacent coils are wound in opposite direc 
tions. If the one coil is wound clockwise 
the adjacent coil is wound counter-clock 
wise. - - 

The excitation of alternate coil crowns 
carried by the two parallel disks may be 
aptly compared to the reflection of the im 
age of an object between two parallel mir 
rors. As the image of an object between 
two parallel mirrors is reflected from one 
mirror to the other, so the excitation of 

the outer coil crown is reflected through the 
induced and inducing coils from one disk. 
to the other. This mirror-excitation in 
crowns of coils of two parallel disks with 
radial arrangement of the two coil crowns 
upon each disk presents the following ad Vantages. 

If the continuous current exciting wind 
ing is arranged on the extreme crown, the 
windings can be made of a wire of large 
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cross section so that these windings can take . 
up currents of comparatively high intensity. 
The space at disposal diminishes from the 
circumference of the disks towards the cen 
ter. As the intensity of current decreases 
however with the increase of frequency the 
construction adapts itself naturally to these 
conditions. The cross section of the wires 
can therefore be adapted to the different 
intensities of current by the varying sizes 
of the coils, the number of turns remaining 
always the same. As however the exciting 
current can be chosen very great, sufficient 
space for the thick wire turns being at dis 
posal in the outer crown, the intensity of the 

70 

75 

80 

current taken off from the last of the excited 
crowns will be considerably higher than 
with axial succession of the reflecting steps. 
In comparison with the radial arrange 

ment in one plane the advantage is obtained 
that the rotor and the stator in the arrange 
ment according to this invention have more 
turns for the same number of poles, number 
of revolutions, dimensions and size of wire 
of the coils. This means that the electro 
motive force is greater than with the umi 
plane arrangement. Owing to the utiliza 
tion of two parallel planes having each 
the radial arrangement of the coils an in 
creased watt efficiency is obtained. 
In order that the invention may be clearly 

understood I shall proceed to describe the 
same with reference to the accompanying drawing, wherein:- 

Figs. 1 and 2 illustrate diagrammatically 
the two disks a and b which are supposed 
to revolve at equal angular speed in oppo 
site directions. 

Fig. 3 shows, partly in longitudinal sec 
tion and partly in side elevation, a form of 
execration of the invention according to the diagram Fig. 1. 

Fig. 3 is a diagrammatic view illustrat 
ing the windings on the two disks and con 
nections between the same. 

Fig. 4 shows in which manner several 
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volved in the direction of arrow p. 
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2 
machines, each consisting of a pair of disks, 
are to be coupled. 
The coils of the crown re of disk (, in Fig. 

1 serve to take up the exciting continuous 
current. In the crown of coils R of the ad 
jacent disk b an alternating current is pro 
duced which passes through leads into the 
coils of crown R which follows in radial 
direction to produce an alternating current 
of increased frequency in the inner crown 
r of disk.a. V :- - - - Fig.2 shows four crowns upon each disk 
a, b. The alternating current from crown p4 of diska, produced in the hereinbefore 
explained manner, flows over into the third 
crown r of disk a in order to produce all alternating current of again increased fre 
quency in the third crown R of disk (). 
This alternating current flows from crown 
R8 into the fourth crown R* of disk band produces in the opposite crown r" of disk a an alternating current of double frequency. 
This can be continued with continuous in 
crease of the frequency. The diagrammatical illustration shows 
that the spaces for the coils get harrower 
from the circumference to the center. As 
the intensity of current is however reduced 
also in the same direction the construction 
adapts itself very well to the electric co 
ditions. ' 

It is not necessary that the current be 
taken from the inner coil crown with the 
highest frequency but current can be taken 
also from the intermediate crowns so that 
various wavelengths can be produced simul 
taneously with one and the same machine. 
Diska with the crowns 79 and r2 is keyed 

upon the shaft to journalled in the stand 
ards d and d2. The leads which connect the collector rings g; and g for the con 
tinuous current with the coils of crown r are conducted through the boring at of 
shaft it. The leads which connect the coils 
of crown - with the collector rings hi, 
72 fort e alternating current are conducted 
through the same boring its of shaft at'. 
The belt pulley it revolves the shaft an in 
the direction of arrow. p. A shaft his with belt, pulley i2 is jour 
nalled in the standards d and d in align 
ment with shaft up. This shaft at 8 is re 

. . . . . . - . The 

disk with the coil crowns RandR, con 
nected the one with the other by the lead 
n is keyed upon this shaft at 8. 

Fig. 3 shows the direction of winding of 
the coils, and it will be observed that adja 
cent coils of the same crown are wound in opposite directions, producing alternat 
ing poles. The upper view shows con 
dictor's g', and g, which aire connected to rings of and g’ of Fig. 3, for supplying 
continuous current, and shows conductors 
i' and h, for connection to rings hi and h9. 

The lower view illustrates how the coils of 
the opposite disk may be interconnected. 

in order to prevent effects of inductance 
between the crowns of the same disk a ring 
O' of soft iron is arranged between the 
crowns - and r and a similar ring O 
between the crowns R and R, these rings shunting the lines produced by the coils of 
One crown from the coils of the adjacent 
crown and thus preventing any substantial 
inductive action between coils on the same 
disk. - Fig. 4 shows an arrangement for strength 
ening the final current which has been 
weakened by the increase of frequency. 
Disks 1,4 and are keyed upon a continuous 
shaft A. Upon hollow shafts B and B 
revolving in opposite directions around said 
shaft. A the disk 2 of the first machine, the 
disks 3 and 5 of the second twin machine 
and the disk 6 of the third machine are 
keyed. All disks revolve at exactly the 
Saline speed. The currents produced by the 
individual machines are equal and can be combined by parallel connection to one final 
current. 
I claim:- - 1. A high frequency machine comprising 

two opposed parallel disks, means for rotat 
ing said disks in opposite directions, a 
plurality of circular sets of cores secured 
to each disk and projecting at right angles 
to the plane thereof and concentrie to the 
common axis of rotation of said disks, the 
number of cores in the several sets being 
equal and the corresponding sets of the two 
disks being arranged in opposed relation 
and at the sailine radial distance from the 
axis of rotation, a winding on each core, 
the windings of each set being connected 
together, means for supplying continuous 
current to the outer, of first, set of windings 
On one disk, connections between the outer, 
or first, set of windings on the other disk 
and the Second set of windings thereof, 
connections between the second set of wind. 
ings of the first disk and the third set of 
windings thereof, and so on, the outer in 
duced and the adjacent inner inducing 
windings on the same disk being 'connected, 
and hears for collecting the alternating cup. 
rent induced in the innermost set of wind 
ings of the first disk. - 

2. A high frequency machine comprising 
two opposed parallel disks, means for rotat 
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ing one of said disks, a pluriality of circular 
sets of cores on each disk, the number of 
cores in the Several sets being equal and the 
corresponding sets on the two disks being 
arranged in opposed relation and at the 
same radial distance from the common axis 
of rotation of the disks, a winding on each 
core and the windings of the same set being 
connected together, means for supplying 
continuois current to the oilter, or first, set 
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of windings on one disk, connections be 
tween the outer, or first, set of windings on 
the other disk and the second set of wind 
ings thereof, connections between the 

5 second set of windings on the first disk and 
the third set of windings thereof, and so 
on, the outer induced and the adjacent 
inner inducing windings on the same disk 
being connected, and means for collecting 

10 the alternating current induced in the inner 
most set of windings of the first disk. 

3. A high frequency machine comprising 
two opposed parallel disks, means for rotat 
ing one of said disks, a plurality of circular 

15 sets of cores on each disk, the number of 
cores in the several sets being equal and 
the corresponding sets on the two disks 
being arranged in opposed relation and at 
the same distance from the common axis of 
rotation of the disks, a winding on each 
core and the windings of the same set being 
connected together, means for supplying 
continuous current to the outer, or first, 
set of windings on one disk, connections 
between the outer, or first, set of windings 
on the other disk and the second set of 
windings thereof, connections between the 
second set of windings on the first disk and 
the third set of windings thereof, and so on, 
the outer induced and the adjacent inner 
inducing windings on the same disk being 
connected, and means for collecting alter 
nating currents from one or more of said induced windings. 

4. A high frequency machine, comprising 
two opposed parallel disks, means for rotat 
ing said disks in opposite directions, a 
plurality of circular sets of cores on each 
disk, the number of cores in the several sets being equal and the corresponding sets of 
the two disks being arranged in opposed 
relation and at the same distance from the 
common axis of rotation of the disks, a wind 
ing on each core, the windings on each set 

45 being connected together, means for Sup 
plying continuous current to a set of wind 
ings on one disk, whereby an alternating 
E. M. F. is induced in the opposed windings 
on the other disk, said induced windings be 
ing connected to an adjacent set of windings 
on the same disk, whereby these last men 
tioned windings induce alternating E. M. F. 
of higher frequency in the opposed windings 
on the first disk, and so on, the induced and adjacent inducing windings on same disk 
being connected, and means for collecting 
alternating current from one or more sets of induced windings. 

5. A high frequency machine, comprising 
60 two opposed parallel disks, means for rotat 

ing said disks in opposite directions, a 
plurality of circular sets of cores on each 
disk, the corresponding sets on the two disks 
being arranged in opposed relation and at 

65 the same distance from the common axis of 
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rotation, a winding on each core, the wind 
ings of each set being connected together, 
means for supplying continuous clirrent to a 
set of windings on one disk, whereby alter 
nating E. M. F. is induced in the opposed 70 
windings of the other disk, said induced 
windings being connected to an adjacent set 
of windings on the same disk, whereby these 
last mentioned windings induce alternating 
E. M. F. of higher frequency in the opposed 15 
windings of the first disk, and so on, the in 
duced and adjacent inducing windings of 
the same disk being connected, and means 
for collecting alternating current from one 
or more sets of induced windings. 

6. A high frequency machine complising 
a shaft, a support fixed to said shaft, a 
plurality of circular concentric sets of cores 
fixed on said support, a winding on each 
core, the windings of each set being con 
nected together, a second shaft coaxial with 
said first shaft, a support fixed to said sec 
ond shaft carrying a plurality of circular 
concentric sets of cores each of which is pro 
vided with a winding and the windings of 
each set being connected together, cor 
responding sets of windings on the two sup 
ports being arranged in inductive relation, 
means for supplying continuous current to 
a set of windings on one of said supports, 
whereby an alternating E. M. F. is induced 
in the corresponding set of windings on the 
other support, said induced windings being 
connected to an adjacent set of windings on 
the same support, whereby these last men 
tioned windings induce alternating E. M. F. 
of higher frequency in the corresponding 
windings of the first support, and so on, the 
induced and adjacent inducing windings of 
the same support being connected, means for 
rotating said shafts in opposite directions, 
and means for collecting alternating current 
from one or more sets of induced windings. 

7. A high frequency machine comprising 
two opposed parallel disks, means for rotat 
ing said disks in opposite directions, at least 
two circular concentic sets of cores on each 
disk, the corresponding sets on the two disks 
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being arranged in opposed relation and at 
the same distance from the common axis of ll 
rotation, a winding on each core, the wind 
ings of each set being connected together, 
means for supplying continuous current to 
a set of windings on one disk, whereby alter 
nating E. M. F. is induced in the opposed 
winding of the other disk, said induced 
windings being connected to the adjacent set 
of windings on the same disk, whereby these 
last mentioned windings induce alternating 
E. M. F. of higher frequency in the opposed 
windings of the first disk, and means for 
collecting the induced alternating current. 

8. A high frequency machine comprising 
a plurality of circular concentric sets of 
cores each provided with a winding and the 
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4. 
windings of each set being connected to 
gether, a plurality of circular concentric Sets 
of cores arranged in opposed relation to said 
first mentioned sets each provided with a 
winding and the windings of each set being 
connected together, means for rotating one 
of said plurality of sets with respect to the 
other, means for supplying continuous cur 
rent to one set of Windings, whereby alter 
nating. E. M. F. is induced in the opposed 
set of windings, said induced windings, be 
ing connected to, an adjacent set of windings, 
whereby these last mentioned windings in 
duce, alternating E, M. F. of higher fre 

5. quency in the windings opposed thereto, and 
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SO. On, each set of induced windings being 
connected to the adjacent set of inducing 
windings, whereby mirror-excitation of the 
windings is produced with progressive in 
crease in the frequency of the induced alter 
nating E. M. E. and means for collecting 
alternating current from one or more. Sets of 
induced windings, 
In testimony whereof I affix my signature 

in presence of two witnesses. 
- GUNTHER, KRAWINKEL. 
Witnesses: 

GOTTLEIB. TURISET, 
RUDOLPH SLADY. 
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