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To all whom it may concern: -
Be it known that I, Max DRI, a subject of
the Emperor ”
Vienna,. Empire of Austria-Hungary, have
invented certain new and useful” Improve-
ments- in Alternating-Current Machines, of
which the following is a specification. =
My invention relates, to alternating-cur-
and its ob-

of

ject is to provide a mnovel arrangement

- windings for such machines whereby the

 gecondary of a transformer

- 20

iently and efficiently.

usual windings of the machine-and trans-

former-windings may be combined conven-

~ In certain types ol alternating-current mo-
tors—as, for instance, the compensated se-
ries motor—it has been proposed heretofore
to supply the compensating winding from the

which is In series with the main field and ar-

“mature windings of the motor.
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By my mvention 1 ¢
an external transformer

v placing the trans-

-

the primary of

I dispense with the use of -

of Austria-Hungary, residing at |

narily arranged and connected; and Figs. 5

‘and 6 show developments on a plane surface

of the windings of Iigs. 1 and 2, respectively.
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Tn Fig. 1, A represents the field-winding of .
a, four-pole motor carried in slots on the inner -

periphery of “thefield structure,
sake of simplicity I have shown this winding
as a concentrated winding. B represents a
transformer-winding supported in the same
slots, but arranged as a two-pole winding.

For the

With such an arrangement it is evident that

| the windings A and B are non-inductive with

former-windings on the field structure ‘of the

motor in the same slots with the motor-wind--

“and transformer-windings relatively to each

4

other that the operation of the motor 1s not,

affected by the przsence of the transformer-

windings, while the motor-current does not
affect the transformer-windings.. l-secure

. this result by arranging the motor-windings

35

40

and transformer - windings with different
‘numbers of poles, so that the windings have
no inductive effect u '

on each other.

L »

My invention furt

ing into & single set of ,
windings, so that a singleset of
the functions of both.

My -invention will

coils performs

~ referencé o the accompanying drawings, n

- which—

45

--Figu_fe 1

motor-winding and a transformer-winding

arranged non-inductively to each other in ac-
cordance with my invention. - Fig. 2 shows

 the two windings combined into a single set

. ssited series motor, one of the motor-win
being combined with one transformer-wind-
“ing as in Fig. 2. Fig. 4 shows diagrammat--
~ically & compensaie

of coils. Fig. 3 shows a complete set of mo-
tor and transformer windings for a comdpen-
INgs

series motor as ordi-

best be "'undersilsdb(*l ' by |

ings and so arranjing the motor-windings

coil.

the effect produced by winding B upon each

6o

respect to each other, since the inductive ef- '
| fect upon winding B of a north pole produced

by one coil A is neutralized by an opposite
“effect produced by a south pole, and similarly
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coil of the motor-winding is offset by an equal -

and o
“This will be clearly seen by an inspec-
tion of Fig. 5, which shows the windings of
Fig. 1 developed on a plane surface, from
which it will be noted at once that the result-

%}osite effect produced upon a second

75

ant inductive effect of each winding on the

other is zero. Consequently the effects of

the currents of the two windings are mutu-

ally undisturbed by the other, so that the

same magnetic core may be employed both
for the motor-flux and for the transformer-
flux. Moreover, it is possible to combine the

two windings into a single set of coils. For in-
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| stance,if it is assumed that with the normal

er consists in:combin- |
ing a motor-winding and & transformer-wind-
coils common to both.

shows a motor 'pi'(wided with a |

full-load eurrent flowing through the winding
A the ampere-turns are equal to 10, and if 1t 18

| similarly assumed that with normal full-load ~
90

current in the winding B the ampere-turns

of each coil are equal to'4, the total ampere-
‘conductors in each slot would be as indicated
by the numerals placed opposite the several
slots in Figs. 1 and 5—that 1s; if the direction.
of current in the conductors of the winding .

A, which lie in the topmost slot 1 Fig. 1 and

05

in the right-hand slot in Fig. 5, be consid-

ered at any instant as positive and the di-

rection of current in the conductors of wind-

ing B in the same slot be similarly consid-
ered as positive, the ampere-conductors m

100

| that slot would be equivalent to 4+10 or -

‘the current in the winding A would be re-
“versed, while that in winding
_positive, as in the first slot.
conductorsin this slot would bé 4 — 10 or = 6..
By tracing the corresponding. polarities of .

B would be
The ampere-

| +14. In thenext slot to the left the sign of

10§
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the currents in the several slots the sum of
the ampere-conductors for each slot will be
found to be as indicated by the numerals in
Figs. 2 and 6. It will be seen from these
figures that some of the slots contain am-
pere-conductors equal to fourteen, while oth-
ers of the slots contain ampere-conductors

equal to six. By providing a set of coils of
two different sizes C and (¢’ with the num-

bers of turns bearing a ratio of fourteen to
six, placing these coils in the proper slots, as
indicated by the numerals, and connecting
them in series a single winding is formed
which 1s precisely the same in its effect as the
two windings A and B of Fig. 1—that is, the
winding formed of.the coils C and ¢/ will act

both as a field-winding of the motor and also

as g transtformer-winding, and the two func-
tions will be entirely separate from each
other. |

As 1llustrating-one case to which my in-

vention may be appiied, reference may be
had to ¥ig. 4. In this figure A represents
the main field-winding of a series motor of
the ordinary commutator type, the arma-
ture being indicated by D. F represents a

- compensating winding arranged to neutral-
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‘number from the windings A and F.

1ze the armature reaction and supplied from
the secondary of the series transformer G,
the primary of which is in series with the ax-
mature, so that the current through the
compensating winding is ‘always propor-
tional to the armature-current. Theése con-
neections represent the arrangement that has
been heretofore employed. .

- By my invention the windings of trans-
former G may be placed on the
of the motor without disturbing the action

of windings A and F simply by making the

transformer-windings of a different pole

Also

- these transformer-windings may be com-

- bined with the field-windings of the motor.

o
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Fornsianee, if the primary winding of trans-
former G is arranged as indicated by the
winding B in Fig. 1 1t may be combined with
field-winding A so as to form a single wind-
ing of two sets of coils C (’, asshown in Fig. 2.

Hig. 3 .shows the field structure arranged
with all these windings. The. coils C.C’ form

a combined winding in the same manner as
I represents the sec-

illustrated in Fig. 2.
ondary transformer-winding, which is ag-
ranged 11 the same slots as the winding B in
Fig. 1. F represents the compensating
winding, which is a four-pole winding dis-
placed ninety electrical degrees from the

- main field-winding A of Fig. 1. With this

60
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arrangement the motor operates in the same
manner as though an -external series trans-
former were employed, while the external

transtormer 1s entirely dispensed with. . It |

1s evident that the windings E and F may be

combined, 1f desired, in precisely the same | _
and B of Fig. 1. | ted field structure an

manner as the windings

nield-magnet

835,407

1 Tllé*development of winding E would be the

same as shown for winding B in Fig. 5, and

the development of winding F would be the

same as that shown for winding A in Fig. 5,
except that it would be displaced ninety
elactrical degrees, or, in other words, one slot

1n Fi%. 5, since in this figure are shown only

two slots per pole. Obviously the combina-
tion of windings E and F could be effected

in exactly the same manner as in the wind-
ings A and B, simply by noting the alge-
braic sum of the ampere-conductors due to
these windings in each slot.

- For the sake of simplicity I have shown
my invention diagrammatically, with the

motor-windings shown as conecentrated wind-.
ings. It will be understood that my inven-

tion 1s applicable to any well-known type of

| winding and to any alternating-current dy-

namo-eleetric machine in connection with
which it is desired to employ a transformer.
Furthermore, although I have illustrated
my invention as applied to a motor, it is ob-
vious that my invention is clearly applicable
to any generator with which it may be de-
sired to employ a series transformer—as, for
instance, in the case of a self-compounding
machine. |

I do not desire to limit. myself to the par-
ticular construction and arrangement of parts
nere shown, but aim in the appended claims
to cover all modifications which are within
the scope of my invention.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In an alternating-current: dynamo-elee-
tric machine, in combination with the stator
and the usual winding carvied in the stator-
slots, a transformer-winding
number of poles carried in the same slots.

2. In an alternating-current dynamo-elec-
tric machine, in combination with the stator
and the usual winding carried in the stator-
slots, a transformer-winding of a different
number of poles-carried in the same siots and
connected 1n series with the first-mentioned
winding. | |

3. In an alternating-eurrens dynamo-elec-
tric machine, in combination with the stator

‘and the usual winding carried in the stator-

slots, a transformer-winding of a different
number of poles carried in the same slots, said
windings being combined into a set of. coils
common to both windings.

4. 1n an alternating-current motor, a slot-
ted field structure, -and & motor-winding and
a transformer-winding of different. numbers
of poles carried in the same slots. .

5. In an alternating-current motor, a slot-
ted field structure, and amotor-winding and a
transiormer-winding of different. numbers of
poles connected in series and carried in the
same slots.

‘6. In an alternati

-cuiTent motor, & slot-
g motor-winding and a
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- poles carried by sai

'83b6

tmnsformer—windinf | _
structure, sald windings

- bemng combined into a set of coils common o

IO

__35

both windings.

7. In an alternating-current dynamo-elec-

tric machine, ‘a -slotted field structure, and

two windings of different pole numbers, com-

“bined into 8 set of coils common te both wind-
ings, carried by said structure. = |

- 8. In an alternating-current dynamo-elec-

- tric machine, a slotted field structure, and. a

set_of coils carried in the slots proportioned

-and arranged to correspond in respect to am- |
‘pere-conductors per_slot to
different nymbers of poles.

of different numbers of |

two windings of | - ,
. ) "Avevust FUGGER.

407

field structure, a main field-winding in the
slots, a compensating winding in said slots;
' and primary and secondary transformer-
windings of a different number of poles from

one of the transformer-windings being com-
of coils common to both windings.

hand this 29th day of March, 1905.
T MAX DERL.

~ Witnesses: -
- Avvesto S. Hoaus,:

9. Ina compensated series motor, a slotted

‘bined with one of the other windings in. g set
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‘the other windings also included in said slots,

~ In witness whereof I have hereunto set my 25
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