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Lo all whom it maiy concern:
Be itknown that I, Gustav Pr ANNKUCHE,

of Cleveland, in the 001111‘5\* of Cuyahoga :-zmd |
- State of 01110 have uwented certain new and

useful Imprm*emeutb in the Regulation of
Alternating Electriec-Current (‘enem‘rms and
I do here]ﬂ‘ declare the following to be a full

- clear, and exact deseription of the Invention,
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such as will enable others skilled in the art 10
which it appertains to make and use the same.

My invention has reference to improve-

ments in the regulation of alternating elec-
tric-current generators, whereby the latter be-
come addpted for use in general systems of
distribution in which the 11111111)(—:-1* of translat-
ing devices is variable. It is more especially
deswned for use in connection with such sys-
tem% of distribution in which the {1 anslating
devices are in multiple-arce branches denved
from a main or trunk line, and in which it is
desired to maintain a constant difference of
potential at the ferminals of the derived
branches or working-circuits, which are fre-
quently at great distances from the gener-
ator., In sueh sysfems, as in all other s vstemfs
of distribution, the difference of potential
at the brushes of -

when the external resistance increases the
difference of potential at the brushes also in-
creases, while at the same time less current
18 @ enemted in the armature, and when the
ettemal resistance decreases the difference
of potential at the brushes also decreases and
more current is at the same time generated in
the armature. From this it beeome% clear
that in a multiple-are system of distribution,
whenever one or more working-hranches are
opened provision should be made to decrease
the strength of the field-magnets, and when-
evel‘addlnolml working-cirenits are closed the
strength of the field- 11151*31]6){% should be in-
ereased in order to maintain a constant dit-
ferenee of potential, substantially as in con-
stant-potential 13*1131110% for incandescent
electric lighting.

The obJth ot my invention is to accoim-
plish this result automatically and effectively
i a separately-execited alterna 1110-=e1_11*rent

generator, and provide for this purpese an

the generator is dependent
~upon the relation of the external resistance
to the total resistance in such manner that

BE made to the accompanying drawing,

- ternatimg-current

- citer which furnishes currents of one direc-

onet coils of the alternat-
Ing-current genera tor, and the arrangement
18 Such that the st1 ength of the enr rent fi1r-
nished by the exciteris controlled by the dif-
ference of potential at the brushes of {he al-
generator. Ifor this pur-
pose the ﬁeld 1]1.;10116-‘[5 of the execiting-dynamo
are provided with auxiliary energizing-colls
m addition to the or dumn* coils, w thh Al x-
tiary coils are wound in opposition to the
normal coils and are in a branch of the main
line near the brushes—i. e. ,1n ashuntaround
these brushes.

Since the currents derived from the main
line are alternating, the branch to the auxil-
1ary coils of the exciter must be provided with
a commutator for straightening these currents
before they reach 1]10 au\lhmv coils, all of
which will more fully appearirom the fo]low
img detailed descuptlon in which reference
1n
which I have illustrated, mainly in dmﬂlam
one of the numerons Conm which my inven-
tion may assume.

The alter nating-current generator 1 may be
of any ordinary or 11111)1*01*ed construction.
It is represented in the drawi mg as mounted
upon a ba%e or platform, 2 npon*ﬁhu;h stand-
ards 3 3, of ivon, are bulted, and which stand-
ards eonstl‘rute the yokes of the field-mag-
nets 4 4,

Lhe armature 5, which is preferably of the
Brush type,is mounted upon a shaftt, 6,which
may be journaled in the standards and 18
driven in any suitable manner.

The alternamw currents generated in this
machine are eoﬂeeted by bl ushes 8 S, bearing
upon collecting-disks 7 7, secured to but in-
sulated from 111(3 shaft and having the ter-
minals of the armature-coils connected there-
with.
struction, well understood by those skilled in
the art, and need not be &peuﬁealh’ deseribed.
With the collecting-brushes 3 8 the main or
trunk line 9 9 is cmmected and at distant
points 10 10, &e., this line is tapped by mul-
tiple-are br: 1110116% in which suitable translat-
ing devices are included.

The translating devices 11 11, &e., shown
1n the drawing are in effect mduc or 1111]15 cle-

tion to the field-ma

Allthese parts may be of ordinary con--
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signed to convert currents of a given tension
into currents of a different tension, substan-
tially as set forth in patent to Charles I
Brush, No. 219,209, The alternating-current
generator used in the cystem here shown IS
constructed to furnish currents of compara-
tively very high tension, and the inductoriums
or Reeondm'y o eneratorq are thereforearranged
with their fine-wire coils in the multiple-are
branches 10 10, &e., while their coarse-wire
coils inelude translating devices adapted to
be operated by currents of comparatively low
tension, like incandescent-electrie lamps, &e.
It will be understood, however, that while my
system is eminently adapted for the operation
of secondary transformers, it is by no means
confined to the feeding of such.transformers.
Any other suitable tmns]atnw devices may
be substituted for the ae(*mldfu\ transform-
ers 11 11,

The field-coils of generator 1 are charged
by an exciter, 12, which is preferably a series-
dynamo of the Lrush type. The field-m agnets
of this exeiter are provided with two aets of
coils, one set, 15 13, &ec., being the normal

field-coils, connected 1n series with the arma-

ture 14, as usual, and the other set, 15 15, &e.,
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being wound 1n opposition to the normal
coils, are in a shunt around the collecting-
brushes 8 8 of the alternating-current gener-
ator, as will presently appear. IFrom com-
mutator-brush 16 of the exciter the circuit of
the latter may be traced by arrows from wire
17 to and through the coils of field-magnets
4 4 of generator 1, and by wire 18 to and
through the normal coils 13 13, &e., of the ex-
¢iter, and back to the commutator and arma-
ture. 14 by brush 16’. Thus it is seen that
the field- coils of the alternating-current gen-
erator are in the external cireuit of the excit-
ing-dynamo and will receive a normal charge
from the same so long as the field of force of
the exciter remains unchanged.

Upon the armature-shaft of generator 1 is
mounted, but insulated therefrom, a commau-
tator, 20, emnposed of two hollow eylindrical
blocks, 1 and 2 ..,.., each provided at one end
with a number of segmental teeth, 23, alter-
nating with Segmental spaces; and these two
blocks are so mounted upon the armature-
shaft that the teeth of each block engage the
corresponding spaces i the other w ith insu-
lating material, indicated by heavy lines in-
tervemnﬂ -betweeu the two blocks.

Two commutator- brushes, 24 24/, hearing
upon the segments of the commutator, are
connected with wires 1919, branched from the

main line, and two other brushes, 25 25,

bearing npon the undivided cylindrical por-
tions of blocks 21 and 22, respectively, are
connected by wires 26 and 27 with the termi-
nals of the auxiliary coils 15 15, &c., of the
field-magnets of the exciter. Thc toml num-

‘ber of %eﬂmenm of commutator 20 1s equal to

the number of alternations of current in gen-

. erator 1, and they are so located upon shatft 6

relative to the coils of armature 5 that one of

~colls 15 13,
The auxiliary

namo are a‘rm‘fed simultaneously.
rent from the latter energizes the field-magnets

396,422

the brushes 24 247 will bear uipon a segment
of one of the blocks 21 22, while the other of
these brushes will bear upon a segment of the
other of these blocks during the prevalenee
of one electrical impulse.
It will now be easily understood tlmt the
alternating currents reaching the commuta-

tor by branch wires 19 19 will be straightened

out by said commutator and WIH leﬂve the
same by one of the brushes 25 25" and return

by the other, after having traversed the aux-

iliary field-coils 15 15 of the exciter in the in-
verse direction to the current in the normal
oenerated by the exciter itself.
field-coils 15 15 are thus in a
shunt around the brush-terininals of genera-
tor 1, and, as t
those terminals varies, the auxiliary coils will
be variably charged, and they w i1l therefore

1e difference of potential at
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variably modify the stre: neth of the held mag-

nets of the exciter.

The automatic regulation to a constantdif-
ference of potential at the terminals of work-
ing-cirenity in a system of distrmbution pro-

vlded with my apparatus can now be ex-

plained.
The prime generator and the exciting-dy-
The CUT-

of the former, and the strength of said field

depends upon the strength of current from

the exciter. This exciter, in so far as 1t 18 an

ordinary self-exciting dynamo, will farnish a

current depending upon 1ts construction and
speed; 1){?1( in so far as its auxiliary field-
coils are fed by a shunt across the brush-
terminals of the alternating-current generator,
the strength of its field, and, (501186(:111611‘[,13?,
the strength of current generated by it, will
also depend upon the relation of the external
resistance to the total resistance of the prime
cgenerator. Supposing, then, that both ma-
chines are started when a given number of
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translating devieces, like the seeondm’j trans-

formers 11 11, ave at distant points included 1n
multiple-are hmnehea from the main line, and
that in that condition of the system the alter-
nating - current gencrator furnishes the re-
quired current tothe line and produces the re-
quired difference of potential. If, now, addi-

tionalmultiple-arc branches 10 10 are intro-.

duced, the external resistance of the prime gen-
erator will be reduced, and 1n consequence
thereof, as stated ﬁbove the difference of po-
tential at the by 1&]1—13(,1111111 als of generator 1
will at once decrease, while at the same time
more current will be gencrated, as required by
the increased number of translating deviees.
In consequence of the decrease of difference of
potential, less current than before will be di-
verted through the shunt 19 19 into the aux-

“iliary field-coils 15 15 of the exciting-dynamo.

These coils will therefore less oppose the
magnetizing action of the normal coils 13 15,
and the field of force of the exciter will con-
sequently become stronger. 'Fhe exciter will
now furnish a stronger current to the
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coils 4 4, &e., of the alternating-current gen-
erator, and the difference of potentml at the
brush-terminals of the latter will therefore
be increased. Thus it is seen that such
change in the external resistance aswill tend
to decre ase the difference of potential at the
brush-terminals will automatically operate to
re-establish or maintain the original differ-
ence of potential. If, on the contrary, some
of the multiple - ave branches 10 10, &@, are
opened and the external resistance of the line
increased, less current will De generated in
armature 5, and the difference of potential at
the brush-terminals will be increased. As a
consequence of this, more current will be di-

verted into shunt 19 19 and auxiliary coils | in the shunt for st

15 15 of the execiter. Thege coils will more
oppose the action of normal coils 13 13, as
before, and the field of the exciter will be
T'he exciterwill therefore furnish
a weaker current to the field-coils 4 4 of the
prime generator, and the difference of poten-
tial at the terminals of the latter will decrease,
thus re-establishing the normal difference of
potential.

It is clear that my system will operate to
maintain a constant difference of potential,
whether the changes of external resistance are
caused by the cloguw or opening of working-
branches or by any o’rhel cause, forit 1*@\1)011{1,5
to and reactsupon variations ot differences of
potential Irrespective of the causes which
produced or tend to produce the same. No
artificially -introduced resistances and no
manipulations of any kind are necessary to
the effective operation of my invention, which
i8 absolutely automatie.

I desire it to be understood that I do not
limit myself to the identical details of con-
struction herein shown and described. These
details may be varied and modified at will,
so long as the fundamental rules laid down
11 thl,% specification are adhered to, without

departing from the principle of my inven-

tion.

I claim and desire o secure by Letters Pat-

ent— |
1. The combination, with an alternating-

of the alt ernating current
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—

current dynamo, of a separate exciting-dy-
namo ]mwnfr its field- magnets provided with
two sets of emlh one aet being included in
the cirveuit of lh(—“ﬁ field-magnet coils of the al-
termnating-current (h*nmno and the other set
being included in a shunt across the Drush-
terminals of the alter hating-current dynamo.

2. The combination, with an ,..»111(1111{11111“—
current dynamo, of a %Ppcll‘;lﬂl exciting {l\*
namo  having it field - magnets  provided
with two sets of colls, one sot bhemge in-
cluded in the eireuit of ﬂm [mld-maﬂ]wﬂ(;']%
I\n.;uno, and the
other set heing 111(111[1&{1 In ashunt across the
working- (*nmn’r,, and a commutator included
raightening the current to
s therein, substantially

the set of field-coi’
set. forth.,

50 In a systemof electrienl :’lia
Ot)mlmmlmn ol a separatehv-excited alternat-
img-current eenerator iy e 1ts field-colls
char aed by a <elf-exe Hing dynamo, with aux-

Thition, the

fﬂhm\* difterential coils upon the field-mage-

nets of the exciter in a shunt ACIOSS ﬂw
bruash-terminals of  the alternating-current
generator, and a commutator for straighten-
g the currents in the shunt,
as described,

+. The combination, with an alternating-
ciirrent dynamo, lmhu toriums in multiple-
are hranches of the main line from the alter-
nating-ctrrent dynamo, and translatine de-
vices included in the secondary 011011115 Of
the inductoriums, of a separate exeiting-dy-
namo having two sets of field- -magnet, (011*-\
one set Immu included in cireuit, with the
field-magnet f‘Ul]& of the altcrnating-current
dyhamo, and the other set included in a
shunt ﬁ oni the main line, substantially as
set forth.
- In testimony whereof T have signed this
%pemh(*ﬂhml in the presence of two subserih-
Ing witnesses.

GUSTAV PEFANNKUCHE.

Withessey:
H. BATTES,

S. M. Haiznoon, Jr.
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