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To ail whom it may conceri:

. Be it known that we, KARL ZIPERNOWSKY,
residing at Buda-Pesth, A ustria-Hungary, and
MAXIMILIAN DERI, residing at Vienna, Aus-

5 tria-Hungary,and bothsubjects of the Emperor
-of Austria-Hungary, have invented a new and
useful Regulation of Alternating-Current Elec-
tric Generators, (for which patents have been
taken in Germany February 13, 1885. No.

" 10 38,951;'in France, March 20, 1885,No. 167,760;

in Great Britain, March 16,1885, No. 3,379; in
Belgium, March 20, 1885, No. 63,247, and in
Ttaly, June 30, 1885, Vol. 37, No. 113,) of which
the following is a specification.

15 The object of our invention is to maintain,-

automatically, a constant difference of poten-
tial or intensity of current with alternating

. electric currents, notwithstanding any varia-
tions in the performance of

20 ‘electricity. , :

In the accompanying drawings, Figure 1 is

a diagram of one form of our improved regu-

-lating devices. - Fig. 2 is a diagram illustrat-
ing another method of carrying outourinven-
25 tion, and Fig. 8 is a diagram illustrating an-

\ other feature of our invention.

Usually the magnets of alternating-current
machines are excited by a current of a given
uniform electro-motive force, which current

30 may either be furnished by a separate con-
tinuous-current dynamo, (exciter), or by a
“directed”” current derived from the alter-
nating-current dynamo itself. (In the follow-
ing description we wish to have understood

35 by the term ‘‘directed’’ current a current

~ which by its mode of generation would be an
alternating one, but which by the use of a spe-
cial commutator has the direction of every
second impulse reversed, and in consequence
of this has become an intermittent current, the
several impulses-of which have all the same
direction. Such a current is suitable for the
excitation of electro magnets, and this is done
in the so-called ¢‘self-exciting alternating-cur-
rent machines.””) In magneto- electric ma-
chines the magnetization is of course invaria-
ble. To obtain a constant tension or intensity
.of the main current, it is, however, reguisite
that the magnetization be variable and di-
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‘mutator on the shaft of the machine.

the generator of’

rectly dependent on the state of the main eur- 50
rent. This object we attain in the following
manner: The main current, whieh is to be
regulated, passes through one of the coils of
an induction-coil or alternating-current trans-
former before arriving at the points of con-
sumption. Thesecond coil of the transformer
is inserted in the field-magnet circuit. The
alternating current induced in this second coil
by the main current passing through the first
is converted into a direct current by a com-
‘Where
the secondary coil of this transformer is so in-
serted in the execiting-circuit that the current
indirectly induced thereinis added to the oth-
erwise- furnished execiting - current, the mag-
netization will vary in the same direction with
the main current. If, however, the second-
ary induced current counteracts the exciting-
current, the variation of magnetization will
take place in an inverse direction. The first
arrangement serves for regulating the tension
of the main carrent, the second for regulating
its intensity. '

The leading principle of our self-acting
regulation cousists in exciting the electro-
magnets by the combined action of two cur-
rents of different origin. The one of these
currents is, by reason of its origin, constant,
(or nearly so,) and this is the “ exciting-cur-
reat,’’ properly so called. The other is pro-
duced by the main current through induction
in atransformer, and, being naturally depend-
ent on the state of the main current, is of
course variable. Ordinarily the first of these
two currents preponderates, and will be rela-
tively stronger in proportion as the variations
in the main current to be balanced are less.
If the variations to be compensated are very
considerable,the constantexciting-currentmay
become less preponderant, and 1n some cases
it may even be entirely dispensed with, if it
is not, as in generators with permanent mag-
nets, otherwise superfluons.

To illustrate our method we give two ex-
amples. (Shown in Figs.1and 2.)
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Fig. 1is a diagram of an alternating cur-
rent-generator in which the electros S rotate,
while the armature-coils remain stationary.
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The magnetizing-current is supplied by spe-
cial 1nduced wires @ b in the armature, and is
directed by the commutator C. A and B

- are the points at which the working-current
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issues from the armature of the m'lchme. a
and b are the terminals of the exciting-cur-
rent. D I is the coil of the regulating- tlans-
former inserted into the main lme d eisthe
coil in the execiting-cireuit. The main cur-
renb passes from A over D E to the main M,
then through the consuming devices (mdl-
cated by small circles) to N, and returns to B.
The exciting-current lows from ¢ to d. There
it is re-enforced by the current induced in d
e. 'Then it proceeds to the commutator C,and
after having traversed the electro mflonets S
as a directed current it returns to b. Assum
ing, now, for example, that the difference of
potential between M and N is to be main-
tained constant, we establish by the separate
exciting ar nnture coil a b the requisite ten-
sion when the main current is weakest, and
provide for the induction in d ¢in such a man-
ner that when the main carrent attains its
maximum intensity the increase of magnet-
ization will (under otherwise equal conditions)
still cause the same tension to be maintained
at M N. Then the same tension will approxi-
mately be attained also for intermediate cur-
rent strengths.

In Fig. 2 is shown one manner of emiploying
a secondary generator, A, for regulating the
machine in case of the electl 08 belno excited
by a separate continuous current at D whether
such a eurrent be obtained from a sepamte
dynamo or a primary or secondary battery, or
by any other means. The main alternating
current generated in the armature S tnvelses

the primary coil of the transformer A, and to-

the various consumption devices. The see-
ondary induced current from A passes to two
contact-brushes, " and 2%, of the commutator
C, attached to the shaft of the alternating-cur-
renb machine. ()n the same shaft there are
two contact-rings, +* and 1%, with two brushes
b® and b, these Lttter being connected with the
source of the continuous exemng current at o’
and °. One end of the magnet-coil wires M
of the alternating - carrent deneratm is con-
nected to one of the two 8y stems of sectors of
the commutator—i. e., “ith ¢, while its other
end is fastened to the rmfr rt, the second ring,
#* being conneeted to the other segments, ¢, of
the commumtox The mfwnetlzmo - culrent
therefore flowsas a contmuous cument from 0°
tod', andthencethrough Mto ¢/, where it meets
the variable directed cmrent This latter
passes through & A. ¥ as an alternating cur-
rent to join al: ¢’, again the exciting- culrenb
re-enforcing or we‘mkemno it, as above stated,
and then proceeds to »° b, and returns to b’-
but each of these currents may also enter 1nto
separate magunet-coils, the continuous current
entering thrmwh contact-rings into one set of
coils, as is usuall y the case, Whlle the auxiliary
current induaced 1n the regulating- trannformer

375,910

is directed by a commutator and sent into an-
other set of magnet-coils.

In both of the examples illustrated the elec-
tro-magnets of the generator have been as-
sumed to be moving and the armature-coils
stationary. Of course, however, the arrange-
ment may be reversed, this necessitating but
slight alterations in the mode of connecting up
the circuits. The essential features of the
method of regulation by means of transform-
ers is sufficiently set forth in theabeve exam-
ples. Furthermore, numerous combinations
of the available currents may be employed for
the purpose of suitably exelting the magnets.

The practically constant part of the excit-

ing eurrent may be taken from one of the fol-
an extraneous

lowing - sources: First, from
source (dyuamo, battery, &c.;) second, from
the armature of the alternating - current ma-
chine itself, either from special armature-
wires, or as a portion of the main current it-
self, when this will be of constant intensity;
third, from a transformer in which it is in-
duced by any of the currents indieated above.

The variable exciting current is obtained
from the armature of the alternating-current
generator either by means of a derived cir-
cuit from the main line, where constant inten-
sity of the external working-current is aimed
at, or by means of the total main eurrent it-
selfacting in the regulating transformer, where
constant temsion is required. This variable
current, it will be seen, is also either obtained
directly or by the intervention of an induction
coil or transformer; hence in some cases two
transformers are used, or one with three dif-
ferent coils. This latter is done when both
the constant and the variable part of the ex-
citation are produced indirectly by induction-
coils.

As an example, we show in Fig. 3 the dis-
position of a maguetizing and of a regulating
transformer in connection with a self-exciting
alternating-current generator which shall far-
nish a current of uniform tension. 8 are the
magnet-coils, their terminals being connected

to the two systems of sectors of the commuta- .

tor. A B are the terminals of the generator
for the main current of the generator. M.and
N are the mains proceeding to the consuming
devices. Tisthetransformer forgenerating tlie
constant part of the exciting-eurrent. The pri-

mary terminals I G are connected in multiple
arewiththe mains. Fromitssecondary termi-
nals the one ¢ is connected to one of the com-
mutator-brashes, the other to the terminal e of
one of the coils of the regulating-transformer K,
the other end, &, of this coil being in cleetrie
connection with the second commutator-brush.
The second coil, D E, of this transformer K is
inserted in the m’un cirenit of the generator.
The exciting-carrent is genecrated through in-
duetion in j g, and is re- -enforced by the anx-
iliary eurrent induced in d ¢ by the main cur-
rent passing through D E. An important

advantage of this mode of regulation is real-
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ized in the particular case of very high ten-
sion currents.
By the use of the transformer, as above de-

seribed, the employwent of the high tension

for exciting can be readily avoided, as we can
make the magnetizing-current of any suitable
potential or intensity, irrespective of what
character the main current of the generator

Is. 'We have by these means perfectly sue-
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ceeded in causing the magnets of the gener-

ator of eleetricity to vary automatically in
such proportions that the difference of poten-
tial of the current at the consiming devices
will remain nearly constant.

Any form of transformers or induction coils
may be used in earrying out this invention.
© 'What we claim is this:

1. The combination of an alternating-cur-

rent generator with an-induetion-coil or trans-

former having one of its coils in the exciting-
cireuit of the generator and the other in the

main cireuit or a part thereof, substantially

‘as and for the purpose set forth.

2. The combination of an alternating-cur-
rent generator with an induetion-coil or trans-
former having one of its coils in the main cir-
cuit or a part thereof and the other in the ex-
citing-cireuit, and a commutator to convert
the several impulses of the exeiting-current
into a directed current in the field-magnet
coilsof the generator, substantially asset forth.

3. The combination of an alternating-cur-
rent generator with an induction-coil or {rans-
former having one of its coils in eircuit with
the armature-coils and the other in ecircuit
with the field-magnet coils and also with coils
on the armature, and a commutator to convert
the several impulses of this exciting-current
into a directed current in the field-magneb
coils of the generator.

4. The combination of the armature and
field-magnet coils of an alternating-current
generator, and devices for producing a con-
stant or nearly constant exciting-current there-

for, with an induction-coil or alternating-cur-

ren$ transformer having one of its coils in the
working-cireuit and the other in the exciting-
circuit, and a commutator for direeting the
alternating current in the latter, all substan-
tially as described.

In testimony whereof we have signed our
names to this specification in the presence of
two subseribing witnesses.

KARL ZIPERNOWSKY.
MAX DERL
Witnesses to the signature of Karl Ziper-
nowsky:
Orto T. BLATHY,
Rostr. M. HOOPER:
Witnesses to the signature of Max Déri:
ARMIRY GELYT, .
ANNA ZIPERNOWSKY.
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