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To all whow it may concer: ‘
Be it known that I, THoMAS H. Hicks, a
subject of the Queen of Great Britain, resid-
ing at Detroit, county of Wayne, State of
Michigan, have invented a certain new and
useful Improvement in Alternating-Current
Generating and Regulating Apparatus; and
I declare the following to be a full, clear, and
exact description of the invention, such as

will enable otherg skilled in the art to which.

it appertains to make and use the sams, ref-
erence being had to the accompanying draw-
ings, which form a part of this specificaticn.
My invention relates to an improvement in
alternating-current generating and regulab-
ing apparatus; and it consistsin a compound-
ing arrangement for an alternating-currens
generator furnishing current to a three-wire
system consisting of theindunetion-eoil for fur-
nishing an auxiliary exciting-current o the
generator, said induction-coil comprising an
iron eore, two primary coils on said core, each
in series with one of the mains, and a second-
ary farnishing the auxiliary exciting-current,
as will be more fully described hereinafter.
My inventicn is fully explained in all of its

details in the following specification and is

. equally as fully illustrated in the acecompany-
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ing drawingsheretoannexed. Saiddrawings
are partly diagrammatic for the purpose of 2
more easy method of exposing the essential
parts; butb the nature of my scheme will be
readily understood by those skilled in this
art by reference tothe specifieation and draw-
ings as presented, some parts of the machine
being cut away, which will be readily under-
stood.

- Figure 1 is.a horizontal view, partly in sec-
tion, and shows the shaft cut off at each end
and shows also in diagram two multiple-series
work-eircuits having three main-line condue-
tors leading thereto and an induction-regu-
lator in connection therewith. The sectional
parts of this figure referred to are (¢} a rota-
table field-magnet and its windings () and an
annular ring E, which supports the armature-
cores. The parts eut away in Fig.. 1 expose
to view the two armature-windings and one
view of the intarnal construction of the field-
magnet as mounted upon the shaft and also

and bolts E'.
1 and servas to show also an end view of cder-
tain parts of Mig. 5. Fig. 3 is a perspective
viewof one of thearmature-coresseen in Figs:
1 and 2, showing a few convolutions of wire
near ons end of the core. This figure alsc
showsa the mauner of securing each armature-
gore in the machine. Iig.4is a detail viey,
parily in plan and parily in section, showing
& modification of an armature-core and it
goils. Fig. 5 is a similar view o Fig. 1, but
showing a medifieation. - L

Ties letters o reierened indiéate like parts
in the different figures.

I deseribs the modification shown by Figs.
1, 2, and 3 as follows: A is a shaft. Bisan
axial gylindrical field-magnet core secured o
the shaft by non-magnetic flanges B' I3/, B?
B? ave magnetic laminated flanges, being se-
eured to the circumfersnce of the cylinder B
atits twe ends. These flanges B? have mul-
tipolar extensions P and N, which are seen
to better advantage in Fig. 2.
twosetgof field-magnet coils, whick areshown
separated by an instlating-disk €7 ihe two
gots belhg wound over the cors B, so0 as to
rotate therewith. D and D’ are two sets of

laminated armature-cores arranged alter-
nately with each other around the field-mag-

ot paraliel to the shaft. Hach cors is com-
sed of o nuniber of sheet-iron lamine seo-
ved to on ouier central supporiing-ring B
v bolts B and segments of an inner ring £%
Hach laminated. armature-core is thus held
betwsen swo cireular surfaces which form
each core in a circle agreeing with the circle
of the inner surface of the outer ring, the lat-
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the retatable field-magnet poles.

Thearmature-cores may be formned of either
siraight pleces, asIshow in Figs. 1,2, 3, and
5, or they may be formead sc as to have in-
wardly-arranged polar extrsmities D% as I
show in Fig. 4. In either case the condue-
tors may be wourd upon thecores in any suit-
able manner.

In Fig. 2 T onlyshow one armatnre-core se-
cured, as above stated, to the ring B; but ib

Cand ¢ are

ter being in conformity with the diameterof ¢

the manner in which the armature-cores ars
seécured in place by the two rings E and E?
Fig. 2 is an end view of Fig..

86

6

(£c3

75

8o

85

95

p{eles



w

10

15

20

.25

30

35

40

45

50

p) 638,6’?9

will be understood, however, that each core
is intended to be secured ina similar manner
to the one shown. In this figure also I only

show four cores wound witha conduotor sim- |

ply enough being shown to illusrate the
method of Wmdmﬂ and connecting the con-
duectors in series wuh each other through the
commutator -and to show the natural rela-
tive direction of the flow of curr entimpulses.

¥ and F' are two ordinary zecmfymfr cur-
rent-commutators, each consisting of twosets
of segments altematelv drranoed with each
other,

G and G are brushes for the commutator
F',.and G? Gsme the brushes for the commu-
tator F.

In Fig. 1 I show two armature- elxcultd H
and I, the cireuit H' Heing to ')umarlly oX-

ite Lhe machine to generative action and the
ircuit H for suppl_ymo the three-wire work-
circuits J and J'; but it will be readily un-
derstood that the machine can be e\cmed to

primary action from a separate generator.’

The-armature-circuit IT is divided by a com-
pensating conductor X, which leads off as a
branch directly to the WO‘“k cireuit, and there-
by forms the third conductor of the worlc-eir-
cuit.
this armature-circuit I are connected to the
work-circuit conduetors N and N, respec-
tively, as indicated, through sevies- convertez
regulating-coils O and O,

Ri is an mductlon coil wound upon the core
R’ of therconverter for supplying the snpple-
plemental orsecond set of field-coils ', which
is for regulating the pressure of thﬂ worlz-
circuit. The cument from theinduction-coil
‘R is rectified by the commutator F'.

In the modification I show in Fig. 5 the
field - coils are stationary, while tue field-
magnet iron rotates. T also sliow in this fig-
ure two sets of induction-coils wound upon
the rotating field - magnet iron, one set be-
ing. v,mdrke(l S and ihe othe: set 'S’ The in-
duction in these coils S and 8’ takes place
from theiarmature-cores D and D’ in the fol-
lowing manner: The field-magnet polar ex-
tensmns P N, upen which the coils 8 and 8’
are wound, T0rm nearly-closed magnetic eir-
cuits h]erUO‘h the stationary m'mature -Cores
whenever they are in tho same radial line
with each other. At thistime the maximum

‘number of lines of force will flow through

~ this nearly-closed magnetic circuit, tnewbv

55

inducing a correspondvntT strength of carrent
in the cmls S and §' in one dnecuon and
when the polar extensions P N have moved
s0 38 to be between two armature-cores then

" the' maxunum namber of lines of force will

60

flow th*reuwh the poles P N, thereby induec-
uwaeurrentm an opposite direction, At the
same time I can alse take off induced cur-

- rents from conduetors coiled npon the arms-

65.

ture-cores D-and D', which I show wm;lymg
the two work- 1"0111135 Jand J'.

The outer two terminals L and M of

tator ¥

1 also show .

a work-circuit T supplied with ¢urrent from
the two rings z ¥, but of course the regulat-
ing mduetlon shown in Fig. 1 can be 1’ead11y
apphed to this modlﬁcwtlon also.

The essential feature of my construction
lies in the method of supplying a three-wire

-work-circuit with alternmating currents ob-

tained from only one armature-winding and
at the same time have the currents of the two
sets of multiple-series translating devices act
conjointly in indueing a secondary current
into the coil R of the transformer for supply-
ing a sup’alemental set of field-coils, the cur-
rent of which is for the purpose of regulating
the pressure of the three-wire work- on'cult
Taken as ‘a whole my scheme embraces a
sell-exciting self-regulating three-wire work-
¢ireunit maehine. 1 Would have it understood,
however, that the primary exeiting-coil C can
be supplied with current from any desired
separate source without essentially chang-

‘ing the remaining deseribed featm es of my

schem '

The complete device operates as follows,
directing attention to Figs. 1and 2: Therela-
tive directions of the fiow of current in all of
thé circunits are indicated by arrow-heads ar-
ranged upon ‘each circuif. When the field-
magnet has been caused to rotate with suffi-
cient speed, the machine then becomes self-
exciting through the combined effects of the
field-coil C, armature-cireuit H’, and the com-
mutator ¥ in the manner well understcod by
those skilled in this art. If work be then

‘equally turned on the two work-cireuits J and

J', current will then flow from the armature-
circnit H through conductor L, series coil G,
conduetor N, franslating devices of the twe
circuits J and J', conductor N, series eoil O’,
and corductor M, where it returns to the ar-
mabure-cireuit . During such a flow of cur-
rent the eqnivalent of the consumed energy
in the two eoils O and O’ will have been trans-

ferred as an induced current in the coil B,
which Will become rectified by the commu-
,-and then caused to flow through the -
:»upplemental field-coil C', which will compen- .
sate for any fall of potentia,l in the work-cir«

cuit in 2 manner well understood. If all of
the work be now turned off from either the
circuits J and J', the current which flows
throogh the remaining active translating de-
vices. W111 then leturn to cne-half of the ar-
mature-cireuit I by the compensating con-
duetor X, or if any portion of the translating
devices be cut out of one of the work-circuits

current will then also flow through the con-'

ductor K in & manner similar to a continu-
ous current flowing through any three-wire
work-cireuit now in common publicuse. The
induced current in the.coil R, however, will
always be proportional to the current flowing
through the two circuits J and J'—that is to
say, if ten amperes were flowing through both
of the eircuits J and J’ the induction in the
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toil R would then be twice as greal as if the
ten amperes only flowed throu 'h one of the
work-circunits J or J', and as the fall of po-
tential of the work-circuit will always be pro-
portional to the tetal consurmption of elec-
trical watts in the translating devices there-
fore the current from the 0011 B wil always

be suitable for maintaining constant poten-

tial in either one or both cirenitsJ or J' ina
manner which wili be readily understoo d
To carry out this pattof my scheme, I thers

fore require more than an ordmar Y *P‘ree i o ‘

work- eirenit, forin addition thcmto I-reguire
a converter hav1n<r two sels of series coilg C
and O', an 1nducmon coil R and its commu-
tator, and an armature-eireuit dx\u ed bv 23
compensatmv conductor XK into t¥o 3
but it is not essential, however, that the
mature-circuit be equallv divided into tw
parts by the third or compensating conduc-
tor K.

My scheme is, very Valdable foz' isolated
plants.

‘The form of armature-core I showin I ig.
ig more expeunsive to conbtruct but to o‘tveu
this the coils H and H'are more favorably
situated for receiving induction. Du rmw 10-
tation of the field- mavncb the. directions of
the flow of the mduccd currentin the “wm sts
of armature-coils dre always in opposite di-
rections to each other. "‘chefove the coils
require to be connected together, as I indi-
cate in Fig. 2. The magnetic poles of ‘one

. sign are of tourse s1tnated 80.a8.to only ro-
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tate by one end of each armature-core.  In
doing this as the field-magnet poieq Pand N
recede from one set. of armature-corves shoy
are approaching the other set, and when the

poles are equidistant from the two sets of gy~

mdture coils induction then becomes sgnal
in the two sets, but of opposite direction
around the two sets of cores.

Notwithstanding the fact that Fhave shown
the field-magnet core B to consiss of a driam,
stillit could be composed of sohd iron mouny-
ed directly upon the shaft witho@it the ﬂaﬂgos
B. Insucha case, however, the bearings for
the shaft would require tu be compesed of
non-magnetic material.

Havmw thus deserlbed my inventidn, and
in accordance therewith, I-claim as ncw— -

1. In combination w1t,h a work-circuit hav-

ing three main-line conductors.and its trans-
lating devices arranged in multiple-series 3ys-

“tem, of a regu]atmg inductorium having two

sets of series coils O and O/, one of said se-
ries eoils being connected to one of said worlk-
circuit conductors and the other of eaid se-
ries coils being econnected to another of said
work-cirenit conductors, a gonerative arma-

ture-cireuit having three conductors L, M,
.and K leading therefrom one of said arma—

ture- conductors being connectcd o one of
said inductorium series coils, another of said
armature-conductors bemu connected to the

work-circuit conductor,

3

other of said inductorium series coils, and
the third armature-conductor being connect-
ed to the third work-circuit conduetor sub-
sta 'x‘mally as described.

. In ecombination with a work-cireuit hav-
ing three main-line conductors and its trans-
latingdevices arranged in multiple-series sys-
tem, of a rewulatmv inducterium provided
‘vuh two scts of series coils O and O, and
s"l"h an induetion-coil R, one of said series
coiis being connected to one of said work-eir-
cx 1 condachors and the other of said series
is being connected to another of said work-
circﬁu conductors, an alternating - current
0@1‘0 rator promded Wwith a supplemen tal field-

magnei eoil ¢, said generator having an ar-
T muuye elreuit m’owdpd with three conduc-
ors leading ihnrefrom said generator also
bemg prowded with a recmfymmcommuta-
tor, said field-magnet coil being connected in
elecﬁncal cn’cmt with said mductomum in-
duction-coil, one of said armature-conductors
being connected to one of said inductorium
series coils, another of said armature-conduc-
tors being conncctﬂd to another of said in-
ductorium series coils, and the third arma:
turs-conductor being connected to the third
said commutator rec-
Gitying Uhc induced cm'rent from said indue-
ttou-eoil for controlling the field of force of
said generator, su osta,lzmaliy as described.
8., Inwombmatlon with a work-cireuit hav-
ing three main- hne conductors and its trans-
latmv Gevices arrangedin multiple-series sys-
tem,’ of a x'ewulatmo inductorinm provided
vm,h two sets of series coilsOand O', and with
am induction-coil R, one of said series coils be-
ug connscted to one of said work-cireuit con-
ctucuorc and the other of said series being con-
nected to another of said work- cu'cmt con-
ductors,zn alternating-current generator pro-
vided with two sets of field-coils, two com-

(3

‘mutators, and two gensrating armabure -eir-

cuiis, one of said armature-cireuits havmv

» zhr“c conductors L, M and K leading there-

from, one of said armature condu(,tors being
cornﬂcwd to one of said inductorium series
ooiis, another of gald armature-condunctors be-

eries coils, and the third armature-conduc-
tor being connectad o the third work-cireuit
cnndncmr* said inductorium-coil R being in
electrical cirenit through one of said commu-
tators ahd thmwh one of ‘said sets of - ﬁech
coils, the said commutdtor rectifying the in-

duced current from said induetion-coil, the

other of said generating armature- eu‘cu1ts
and the other set of field-coils being connect-

ed in electrical Gircuit through the other of

8aid commutators,the nrenera,tor being exeited
%0 prxmary genevatlve action through said sec-
oud set of armature-windings; sa1d second set
ot field-coils and said commutator in elec-
trical cireuit therewmh substantially as de-

scribed, -
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4. In combination with an electric genera-
tor having three main-line conductors N, N’
and ¥ leading therefrom, aninductorium pro-
vided with thres sets of ecoils O, O’ and R,
said coils O, O being arranged in linear series
© with the conductors N, N’ and being caused
to induce currents inte the coil B, either sep-
aratelv or conjointly, and means being pro-

vided for rectifying the curvent of thea coil I,
substantially as described. - e,
In testimony whereof I sign this specifica-

tion in the presence of two witnesses.
THOMAS I

Witnesses:
N. 8. 3WRicHT,
O. B, BAENZIGER.



