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Lo all whom it may concern:

Be it known that I, MAX D&RI, a subject
of the King of Hungary, residing at Yienna,
in the Provinece of Lower Austria, in the Em-
pire of Austria-Hungary, have invented cer-
tain new and useful Improvements in Appa-
ratus for Converting Alternating Currents
into Continuous Currents; and 1 do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
1t appertains to make and use the same, ref-

- érence being had to the accompanying draw-

I§

ings, and toletters of reference marked there-
on, which form a part of this specification.
Yarious proposals have been made for em-

- ploying stationary induced coils and commu-

20

tators for converting alternating currents
into continuous currents by producing a ro-
tary field in the magnets and causing the
brushes of the commutator to rotate.

tages both as to construction and action, in

- barticular because with stationary magnets

30

the magnetic flux can flow in closed circuits,
and only small masses require to be set in
motion. The main reason why this deserip-
tion of converters has not met with material

practical application is that the current must

e taken off with considerable difficulties by
Ineans of sliding contacts, such as have here-

~tofore been employed in connection with the

35

revolving brushes. o

~ The present invention relates to a con-
struction of such eonverters with stationary
magnets and induced coils in which the con-
tinuous current produced is taken from
points that are stationary. By this means

- theimportance of the brush action is reduced,

40

45

50

the construction and arrangement of the
brushes are simplified, and the use of sliding
rings is avoided. . -,

In the accompanying drawings, Figures 1
and 2 are diagrams illustrating the principle
of myinvention; and Iigs. 3 to 10, inclusive,
are diagrams of converters embodying my
Invention in varying forms. | |

- I will deseribe the principles on which the
invention is based, with reference to IFigs. 1

and 2 of the accompanying drawings. If in
a magnet wound in a similar manner to the |-

armature of a continuous-current dynamo a

Ar-
. rangements of this kind offer several advan-

| rotary magnetic field is produced—for ex-

ample, by exciting the winding by a polyphase
current—then each potential revolves with
the rotary field around the zero-point of the
system. 'The zero-point is either ideal or it
is actually formed by a suitable interlinked
connection (star connection) of the sources

~of current that excite the winding or of self-
‘Induction resistances combined with the

winding. The axis of therotary field is X X,

53

60

the zero-point O. The circle deseribed around

O is the potential circle. The vertical dis-
tance of any point from the axis X X repre-
sents the potential of that point for the time
being. That point of the circle will have
the highest potential which lies in the radius
perpendicular to X X, Consequently when

& contact, such asa commutator-brush, situ-

ated at that point revolves synchronously
with the axis then the brush potential rela-
tively to the zero-point is a constant amount
value. | . |

In Figs. 1 and 2 there are shown two sepa-
rated winding systems. Although itis most
advantageous to arrange the two windings
concentrically
that the same magnetic field rotates in both,
yet for the sake of clearness there are as-

‘which is equal to the maximum potential

sumed in the diagram to be two ‘separated
‘magnets, with separate rotary fields. In both

figures, X X is the bipolar-field axis, and

I3 and- B® are the revolving brushes, which

are always situated in the radius perpendic-

ular to the axis X X and revolve synchro-
nously with the axis. O’ and O? are the zero-
points of the two systems. The potential of
any point of the winding is indicated by P,
and the maximum of the potential by . The

latter is equal to the radius of the potential
The directions or signs of the po-

circle. _
tential value are indicated by straight ar-
rows and the direction of rotation by curved
arrows. If the two rotating brushes B’ B?

are put In conducting connection, as in Fig.

1, the zero-points are put in potential .rela-
tion to each other—namely, the sum of the
potential values of B’ and B*appears between
O" and O% so that the potential difference D

70
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on the same magnet-core, so
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between the zero-points is equal to 2r. If

terminals be placed at O’ and 02, there will

| exist between these a constant-potential dif-
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“and 6 and at ¢’ ¢*in I'igs. 7,8, and 9,

6o

‘short-circaited.
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ference, and a continuous current can be
taken therefrom. In Fig. 2 the field-axis
N X also rotates, and the brushes B’ B°of the
two winding systems revolve synchronously
therewith. Also in this case the brushes are
If terminals ¢’ and ¢*° be
applied, one at a certain point in each of the
two systems, the potential difference between
the two terminals will be made up out of the
varying potential values P’ and P~ of the
points ¢ and ¢* and of the constant-potential
values of the brushes B’ and B*. This sum
D is with reference to the directions = 2 -,
(P'—P*) Kaeh I varies between - and
—7. ConsequentlyD can never have a nega-
tive sign. D istherefore a pressure of always
the same direction, but fluctuating between

two values, the difference of which is greater

or smaller according to the relative positions
of the points ¢’ and ¢* If the points ¢' and
¢* have the same relative positions as at Fig.
9, then P’ and P? balance each other and D
is = 2p, a constant value. If, on the other
hand, the terminals lie in opposite potential
points, as ¢ ¢, Fig. 2, then P’ and D- are
always of opposite sign,and P'— P? varies be-
tween + 2 and — 2. "I'he potential differ-
ence D is therefore variable between the
limit values -+ 47 and zero. In general the
pressure between any two points of the two
cireles will fluetuate between 2r-+d and
21— (, where d can never become greater
than 27,

In Figs..3 to 9 the dotted lines [ represent
the primary mains of an alternating-current-
supply system, and the dotted lines ¢ repre-
sent the primary windings of the transform-
ers, of which 1" and T represent the second-
ary windings. Thewindings of theconverter
are marked w’ and w?* and may be in ring or
drum form. In Fig. 10 these windings are
represented, so far as practicable, in detail.
In the other diagrams, Figs. 3 to 9, they are
for the sake of simplicity indicated only by
circles. In all these figures &' and /k* are the
commutators. B’ and I3* are the brushes. U
denotes the magnets of the converter, (the
stationary armature,) and a', a?, b’, 0%, ¢, ¢,
d’',and d* are the points of connection of the
magnet-windings with the transformer-coils,
Figs. 3, 4, 5, 6, and 8, or with the feed-cir-
cuits L' 1% Fig. 7, except in the case of IMig.
0, where the connections are marked «, 0,
and ¢. 'The connections of the continuous-
current mains D are at o’ 0° in Figs. 3, 4, 5,
In the
former case, Kigs. 9 to 0, the continuous cur-
rent is taken from the zero-points of the trans-
former-coils,while in the cases shown in Kigs.
7, 8, and 9 the continuous current 1s taken
from the fixed points of the magnet-windings.
In Fig. 3, R 1s the short-circuited armature.
The arrows show the direction of the momen-
tary pressures or of the current.

In all these examples the converter-magnet
U is represented as a hollowiron cylinder, in
which the two windings W' and W* are em-

[

bedded, so that they are surrounded with iron
on all sides. Only with the single-phase con-
verter, Fig. 3, are the two windings arranged
on the inner surface of the hollow cylinder
and are separated by an air-gap from the re-
volving armature R, which is provided with
a squirrel-cage winding.

In the construction illustrated in I'ig. 3 the
rotary field is prodaced by exciting the con-
verter-windings " and 2* by means of the
two secondary coils TV and T? of a single-
phase alternating transformer and by rotat-
ing the short-circuited armature R synchro-
nously with the periods-of the alternating
current. It iswell known that if in a stator
excited by single-phase alternating currents
an armature provided with short-circuited
windings be rotated synchronously there 1s
produced, in consequence of the reaction of
the currents induced in the short eircuits, a
constant magnetic field rotating with the ar-
mature, all other field components being neu-
tralized by the named reaction. DBy these
means there results a rotary field in the con-
verter-magnet of a single-phase transforming
device, {(shown in TFig. 3,) as well as in the
polyphase transforming devices represented
in I'igs. 4 to 9.

In IFig. 4 the rotary field is exeited by two-

5 : a a . ryv/ 1 12 i . .
phase transformer-coils 1" and 1T, which are
connected to the windings W' and W= In
T'ig. 5 the rotary field is produced by excita-
tion from three-phase transformer-coils and
in Fig. 6 by excitation from four-phase trans-
former-coils. In all these cases the trans-
former-coils, like the magnet-windings, are
always present in two separate groups. In
I'igs, 3 and 4 the zero-points to which the
terminals are attached are produced by halv-
ing, and in Figs. 5 and 6 by star connection
of the transformer-coils, and in all four cases
the continuous currentis takenfrom the zero-
points O' and O® In an aralogous manner
any desired higher phase-number may be
used, this being effected the more easily in
this case, as the larger number of connection
points with these arrangements where there
are no sliding contacts, but only fixed termi-
nals,doesnot cause difficulties, and as the con-
necting leads need only he of short length.
In Fig. 4, for the sake of explanation only, 1
have shown a skeleton outline of a synchro-
nous motor S, placed apart from the other de-
vices and with a connection by pulleys f f
and belt I, (indicated by dotted lines;) but

“in practice in order to give the Dbrushes a

synchronous rotation there will be a direct
and rigid connection between the brush-
holderand the synchronous motor. The wind-
ings are indicated by zigzag lines.

Fig. 7 shows the three-phase excitation of

' the armature with two separate groups of

feeders I/ and 1.2 Fig. S shows the same ex-

citation with two separate groups of trans-
former-coils interlinked in triangular form.
In this case the terminals ¢ and ¢° are ar-
ranged in definite points of the two magnet-
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windings. When the terminals are situated !
‘at points having the same position in the two

magnet-windings, as at ¢’ and «?, Figs. 7 and
5, & constant continuous current will be ob-
tained. If, on the otherhand, the terminals

tinuous current will be obtained. Both kinds
of current are herein considered as continun-
ous current. |

In Fig. 9 the converter-magnet is provided
with three windings. The primary winding

w, (marked with dotted line as a circle only,)

connected with the primary mains 7 of an
alternating-currentsupply, produce the three-
phase excitation of the converter - magnet,
The secondary windingsw' and w?, arranged
with commutators in the same manner as in
the other examples, are not connected with
alternating-current mains, but solely with the
continuous - current supply conductors at-
tached at ¢"and ¢?to these windings. The
primary windings generally being excited by
high-pressure currents, will have a large num-
ber of turns. In this way the energy sup-
plied as high-pressure alternating currents
will be obtained as low-pressure continuous
currentfrom the transforming device,and con-
sequently the pressure-transformer and the
converter for transforming the form of cur-
rents are combined in one apparatus with a
magnet common to both. | | |

Inthe arrangements shown in Figs.7, 8, and
9 there is three-phase excitation; butalso in
these cases any desired higher number of
phases may be used in an analogous manner.

In all the above- described arrangements
with single or polyphase excitation a bipolar
rotary field has been assumed for the sake of
simplicity. If the connecting-points be suit-
ably increased, the rotary field can also be
made multipolar-—that is, with any desired

greater number of poles.

Fig. 10 shows the winding system of a con-
verter with two drum-winding circuits w’ and
w?and commutators K’ and K?, arran ged with
four poles, the connections ¢’ a2 ' b* ¢’ ¢2 for
three phasesbeing presentin du plicate ineach

circuit. In this casethere are provided atthe

twocommutators two pairs of brushes, which
are short-circuited with each other,and conse-
quently all have the same potential.
brush arrangement can be still further Sim-
plified by shifting the commutator-sections
ofthe onecirclein the onedirection and those
of the other circle in the opposite direction
to the extent of half a polar distance, so that
the parts of opposite potential of the two com-
mutators are situated in a radial position.

In that case, instead of two brushes only one
60

can be employed, which bridges over the di-

ametrically-opposite commutator-sections in

the shortest connection. Such double brushes
require to be provided in such number as
there are pairs of poles in the system. For
example, in the arrangement at Fig. 10 there
would only be two double brushes.

The

The two |

winding systems are most advantageously
colled on a magnet-core common to both,
formed of laminated soft iron, the windings

being arranged con centrically, close together,

and conveniently situated in one and the same
set of channels passing through the armature-
body at right angles to the iron laminae, as
indicated in Fig. 10. The magnetic flux of
the rotary fields, which flows entirely in iron,
passes simultaneously through both the wind-

Ings or 1s excited simultaneously by both,
so that the contiguous wires have the same

potential value. In the two commutators

the potential differences will be equalized at
those points where the rotating brushes are
for the time being situated.
insulation of the brushes relatively to each
otheris not necessary. The commutators can
be formed cylindrical and arranged one be-
hind the other, or they may be arranged as
plane commutators and placed concen trically
one within the other. In all the figures the
last-mentioned arrangement has been shown

by way of example. In the armature of

converter constructed according to this in-
vention no cross-fields nor dispersion-fields
will appear which could prej udicially effect
the action of the induction or commutation.
Such an apparatus will consequently have g
high degree of efficiency. The brushes,which
for the purposes of this invention ecan be con-
structed in a simple and strong manner, must
revolvesynchronously with the rotary or al-
ternating field. The rotation of the brushes,
which requires very little power, is effected

In the known manner by a synchronous mo-

tor, which is actuated either directly or indi-
rectly from the same source of current as the
converter.

In the case of the single-phase converter,

Fig. 3, the short-circuited armature R can
at the same time form the rotor of the syn--
chronous motor actuating the brushes. - In

this case, however, the armature should be
provided also with another winding for the
excitation of the armature by the continuous
currents in the usual way, which currents
can also be taken from the converter itself.

I claim as my invention—

1. Apparatus for converting alternating
currents into continuous current, comprising
a statlonary magnet-core having two separate
winding systems similar to the armature-
winding of a dynamo, each provided with a
commutator and each connected with a sepa-
rategroupof conductorssupplying, from gen-

| erators or transformers, alternating currents
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which in the magnet produce fields, the mag-

netic flux of which common to both windings
flows entirely
with short-circuited brushes revolving syn-
chronously with said fields and connecting to-
gether those parts of the said two commuta-
tors which have in the one system the high-

est positive and in the other system the high-

est negative potential, and terminals for the

through iron, in combination

125
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continuous current connected to fixed points
of the two separate supplying and execiting
circuits, substantially as described.

2. Apparatus for converting alternating
currents into continuous current, comprising
a stationary magnet-core having two separate
winding systems similar to the armature-
winding of a dynamo, and provided with com-
mutators, and connected to two separate
eroups of feed-conductors producing in the
magnet, fields, the magnetic fluax of which
common to both windings, Hows entirely
through iron, in combination with short-cir-
cuited brushes revolving synchronously with
2aid fields and connecting together those
parts of the said two commutators which have
in the one system the highest positive, and
in the other system the highest negative po-
tential, and terminals for the continuous cur-
rent connected each to a fixed point of the
two magnet-windings, substauntially as de-
scribed.

3. Apparatus for converting polyphase al-
ternating currents into continuous current,

{

4 656,522

two separate winding systems similar to the
armature-winding of a dynamo, and provided
with commutators, and conneeted to two sep-
arate groups of polyphase feed-conductors,
producing in the magnet rotary fields, the
magnetic flux of which common to both wind-
ings flows entirely through iron, in combina-
tion with short-circuited brushes revolving
synchronously with the rotary fields and con-
necting together those parts of the said two
commutators which have in the one system
the highest positive, in the other system the
highest negative potential, and terminals for
the continuous current which are connected
cach to a fixed point of the two magnet-wind-
ings, substantially as described.

In testimony that I c¢laim the foregoing as
my invention I have signed my name in pres-
ence of two subseribing witnesses. i

MAX DERI.

Witnesses:

ALVESTO S. HOGUE
AUGUST FRUGGER.
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' comprising a stationary magnet-core having 23
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