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UNITED STATES_PATENT OFFICE.

g

ELIAS E. RIES, OF BALTIMORE, MARYLAND, ASSIGNOR, BY DIRECT AND
MESNE ASSIGNMENTS, TO RIES & HENDERSON, OF SAME PLACE.

" MULTIPLE-CURRENT ELECTRIC GENERATOR.

. SPECIFICATION forming part oﬁ' Letters E&:ent No. 390,508, dated October 9,6 1888.

Application filed July 22, 1887. Serial No. 244,977.

{No model.)

To all whony it may concern:

Beitknownthat], ELiAs E, R1Es, a citizen of
the United States, residing at Baltimore, in the
State of Maryland, have invented eertain new
and useful Improvements in Maltiple-Current

Electric Generators and Switches, of which the
following is a description.

My present invention relates to improve-

~ ments in apparatus for generating, combining,
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- reference more particularly to the construection.
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and distributing electric currents, and it has

and arrangement of apparatus designed and

adapted to generate or furnish a plurality of

svparate currents, each capable of supplying a
Separate Circult, but arranged to be grouped
in various ways for furnishing current of any

desired character to one or more working-cir-
cuits.

Theinvention comprises, primarily,a source
of electricity—such as a dynamo-electric ma-
chine, secondary bhattery, or other generator——
so arranged and organized as to furnish a mul-
tiple or divisible current, the separate por-
tions of which are preferably of equal electro-
motive force or otherwise interchangeable.

It comprises, secondly, a suitable arrange-
ment of switehing apparatus—such as herein-
after more fully described-—for combining,
grouping, and distributing the current or cur-
rents into one or more circuits and permit of
obtaining varying electrical effects therein.

The invention further comprises -certain

other features and details of construction that

will be more fully referred to hereinafter.
In ecarrying out my invention I have illus-
trated as one form of generator a dvynamo-elee-
tric machine the armature-windings of which
are so arranged that each armature-section
will be composed of the desired number of
separately-insulated coils—for example,in the
present instanc, six—the six separately-in-
sulated wires being combined in any eonven-
lent mannper for convenience in winding, their
terminals being separated and each terminal
separately connected to a division of the com-
mutator, which latter is divided into six sepa-
rate portions. In connection with the divisi-
ble armature and divided commutator is pro-
vided a switch of novel design, to the termi-

nals of which are led the connections extending
from the separate sets of commutator-brushes, |

| mutators can be united.in parallel.

by means of which any conceivable combina-
tions of the separate windings can be made.
As shown, the switech is arranged to connect
the switeh-brushes, and thereby two of the
commutators, in parallel, so as to anite their
currents and reduce its tension for charging a
storage-battery. The succeeding three com-
mutators are connected in series, so as to in-
crease the tension of the current, which 1s
shown as feeding a circuit of are lamps. The
remaining section is separately connected to a
circult econtaining ineandescent lamps or mo-
tors, Aswill be understood from the descrip-
tion to follow, theswitch isso constructed that;
by simple movements the econnections shown
can be changed—as, for exanmple, all the com-
All of
them may bé connevted in series. Any:two
may be in series; or, asshown, part may bein. 7o
parallel, part in series, and part separately
connected, as will be fully hereinafter de-
scribed. The advantages of such a construc-
tion will be apparent, inasmuch as by means
thereof one generator may be arranged fo pro- 75
duce almost any effects within the limits of a
dynamo - electric machine, A generator the
armature of whiech is divisible, as explained,
may be by a slight manipulation of the switch
changed into a machine producing currents of 8c
the highest tension, ‘and by another equally
simple change may be transformed into a gen-
erator of currents of the lowest tension, and it
will readily be understood how all intermedi-
ate effects may be prodnced by means of my 835
invention. | |
The capabilities of the deviece just described
are very great, and from the foregoing it will
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‘be understood how the various changes and

connections desired under varying conditions go
can be eifected, thus enabling users of elec-
tricity to reduce the number of generators

‘maintained at asingle point, and, among other

advantages, permitting them to changean are
lighting-machine into an incandescent light- g3
ing-machine; or to operate both are and in-
candescent through the same generator by so
combining and arranging the separable por-
tions of a divisible armature by means of my
Improved switch as to produce the desired 1co
electrical eonditions and combinations.

In the accompunying drawings, Figure 1 is
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a plan view of a generator and switch em-
bodying my invention, together with various
electric cireunits, the circuits being shown in
connection therewith diagrammatically. Fig.
9 is a sectional view of the switch-board on

the line 2 2 of Fig. 1. Fig. 3 shows an ar-
rangement of the switch as applied to a group
of secondary batteries instead of a dynamo-
electrie generator. |
Qimilarletters denote like parts throughout.
A is a dynamo-electric generator, of which
B is the armature, both of which may be of
any type of continuous - current machines.
The armature B is provided with a commu-
tator divided into six portions, ¢’ @ ¢’ o' @ @',
each insulated from the other. The positive
commutator-brushes are shown at b’ * 0° V' &
15, and ¢ ¢ ¢ ¢ ¢ ¢ are the negative commit-

 tator-brushes thercfor, both of which are snit-
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ably mounted upon a radially-adjustable yoke,
D, from which they are properly insulated.

T is a switeh-board, which is provided,pref-
erably, at about its central portion with aslid-
ing switch, F. The slide ¥ is provided at
one end with long continuous conducting-
plates e f, and along 1ts remaining portion with
o series of—in this instance five—strips of con-
dueting metal, G’ G* G* G* G°, which extend {from
one edge of the side obliquely across to its op-
posite edge; and it isalso provided with a con-
ducting-strip, , at its under side, said strip
H being connected with
is of the same width as and iocated directly op-
posite to the positive end of the cross-strip &'
Upon oneside of the board I areloecated aseries
of six stationary brushes, which I have called
¢ gwitch-brusbes,”” I' I* I’ I I 1% represent-
ing the positive commutator-brushes b bbbt
1 1%, and connected thereto by conductors 7 &
9 10 1112, which, for convenience, are grouped
in the form of a eable, I, extending between
the commutators and the switch-board, which
latter may, for convenience, be placed 1n al-
most any position withrespecttothe generator,
secondary batteries, or other source of ele¢-
tricity. . B

The negative commutator-brushes are repre-
sented by switeh-brushes J’'J° J° §* J° J°, being
connected with said negative brushes by con-
ductors 13141516 17 18and cable . Between
ihe actual extremities of the conductors 7 to
18 are placed manual switches 4, 0y means of
which any one of the commutators, its arma-

ture, conductor, and switch-brushes may be cab

out of cirenit and rendered inoperative. Ad-
ditional cross-switches j 4 are provided, by
means of which the commutator-conductors
may be joined in pairs when, for instance, it
is desired to combine the end pairs through
the switch and to form a combination with the

middle pair separate from those completed
~ through the connections on the switch.

The

two sets of switeh-brushes I, &e., J, &c., are
placed at regular intervals upon the switeh-
board, the positive switch-brushes I' being op-
posite to the negative switeh-brushes J’, and
so on throughoud the series. The continuous

a términal, Gz, which |

conduecting-strips ¢ and f on the switch I' are

located along the edge of said switeh, so that
the brushes bear upon them,and the said strips
are of such a length that when that end of the
switch is drawn into position all of the brushes
of rach set will bear upon their respective
strips and be thereby con nected in paraliel cir-
guit. -

The cross-strips &' G* G* G' G are located
3o that the positive end of the first one is the
same distance from the inner end of the par-
aliel strip B as the distance between any one
of the brushes extending from that point di-
agonally across the switeh F and terminating
ab a point twice that distance from the inner
end of the parallel strip f, sc¢ that from the
wire 9 the current will be carried obliquely
across the switch and into the brush 16, instead
of into the brush 15, which is opposite theveto.

The strips G’ G* G° G* G® are all similar to
the one just described, and, being equidistant
upon the switeh If, will make contact with any
desired one or more of the switch-brushes as
ihe said switeh is moved in or oui upon the
hoard. The space opposite to the switch-
bruosh 15 in Fig. 1, and equidistant between
the inner end.of the paraliel strip f and the
negative end of the cross-strip &, is cceupied
by the terminal G ot the series return-connee-
tion H, which is a strip of conducting metal
placed for convenience ab the lower side of the
switeh I, where it is thoroughly insulated from
a1l the other strips, but in electrical contact
with aspring-brush,/, ex tending from binding-
post L. | |
" The positive conductors 789 10 11 12 are
each in direct connection with separate bind-
ing-posis I/ L I’ L* I I', to which they are
connected by permanent wires ' I' I ' P the
negative side being simiiarly provided with
binding-posts K/ K* K* K* K° K and branch
conductors & k% k' % I°. Asshown in Fig.
1, the position of the switch I is such that the
first two pairs of commutator-brushesare con-
nected in parallel, since they both rest upon
the parallel strips ¢ f, the current therefrom
being thereby increased iu volume and taken
off to storage-battery S by conductors 19 20,
extending from binding-posts P N, which are
connected by suitable conductors, p n,with the
switeh-brushes1’J”. The three followingsetsof
switeh-brushes, representing commutators a’
a' @°, with their respective armature-cireuits,
are connected in series so as to combine the
clectro-motive force of all three sections fo
produce a current suitabie for- arc-lighting,
the series connections being established- by
means of the oblique conducting-strips G’ &%
the connections being as follows: From bind-
ing-post 1? to circult by conductor 21, return-
ing by conductor 22 to binding-post K, thepce
by sprieg % to series return-strip H, from the
rerminal G thereof into switeh-brush J° thence
by conductor 15 to eommutator @, 1ssuing
therefrom by brush &*, thence by conductor 9,

‘brush I,strip G',brush J%, conductor 16,t0 com-
mutator «', issuing by brush 0% passing thence
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by conductor 10, brush I* strip G brush T
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and conductor 17 to eommuta,tm a’, issuing
thence by brush §* and passing thmuﬂ'h con-

ductor 11 and auxiliary conductor 15 to the

binding-post 12, The switch-terminals of the
remaining commutatorare connected to oper-
ate a separate circuit between the conductors
23 and 24, in which may be connected motors
M or incandescent lamps or other translating
devices for which the ecurrentsupplied is suib.
able, the connections to said cirenit being f{{‘:ﬂn
hmdmg -post L by conductor 25 to main 2
through travslating dewvices M to main 2
thence by wire 26 fo binding-post 15, thenge
by branch wire £°® and conduetor 18 to com-

mutator «’, t¢o -conductor 12, and by branch

wire [f back to binding-post I/,

In Fig. 3, O 0* O O' O° O O O° are Stor-
age- b"lltell?S and I’ isaswiteh-board sinmilar
to the one Jusr deseribed,except that it is pro-
vided with eight sets of contacts and connec-

tions instead of the six heretofore deseribed,

being shown as arranged in conunection with
a series of storage bdtteues for the purpose
of charging said “batteries iu parallel and dis-

charging them in series, where a low-tension
charging-current only IS available, or for the
purpose of charging in series and discharging
1n paraliel in cascs where high-tension ehalg-
ing-currents are employed. This latter fea-
tu:e is of importance w here the charging-cur-
rent is transmitted at a high e‘eeme motive

force from a distant generating-station to sec-
ondary batteries at one or more polnts of con-
samption or distribution, at which latter the
stored “high-tension current is to be Lrans-
formed or fed into one or more working.cir-
cuits at a lower electro-motive foree suited to
the particular requirements of cach e¢ireuit.
It will be apparent that by the arrangement
of battery-sections and switch-board heiew
shown this can be readily and conveniently
accomplished. Several of the details of the
switch-board K are omitted from the switeh-

board E°, for convenience only, it being un-

_derstood that the switch-board E, with all ils

conunectiops, could be subsbltuted therefor.
The batter_} O’ is connected with its positive

-switch-brush I' and with its negative swiich-

brush J* by the conduector R, the series con-
hections being made by means of the ob

lique strips GGG GGG G precisely

as heretofore described; and when the battery-
sections are to be cmmected in paralle] order,
whether for charging or discharging, eonnec-

‘tion is made with the exterior GII’{“HIE through

the binding posts P N and condunctors p «, the
parallel strips ¢ f of the switeh being then

brought into contact. with thie entire series of

SWltch brushes to connect tirem all in mnlti-

‘ple are.

From the description already given it will

‘be readily understood that any desired POT-

tion of the group of batteries may be con-

nected to the working-cireuit or to the cha G-

ing-circuit at will; and by means of my im-
proved switch a_nd connections I am enabled

tc carry on the charging and discharging at

one and the samie time without interference
throunghout, rendcring the phmt capable of
the %‘lﬁ’ltESf} possible use.

\What I have called the series return-coen-

nection I might directly be dispensed with
by connecling the return-wire to that one of

the binding-posts K JC K K*K® K* represent-
ing the switch-brush resting upon the termi-
nal &y but I ind said connection extremely
iseful 1n ease 1t,is desired to alter the connec-
tions of the interior portions without affect-
ing those at eagh end. Forexample,with the
switch I in the position shown—having first
opened the switeh 77 by g.snnple movement—I
conld inersase the electro-motiye force of the
arc circuit by eutting in an additional set of

70
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brushes and connections I? J?, thereby divid- 8s

ing the current previously ﬂow_lmr into the
sterage battery. The opposite effect could be
produced by drawing the slide F one space
forward, threwing three divisions into the
Stmage r_mftery and Ieduunﬂ‘ the series con-
neg¢ticas to two.

The cross
permitting tzm grouping of different portions
of the switeh to form separate parallel circuits,

- only one of which could pass through the

switch .  Farther combinations may also be
mage by turning switches ¢ parallel with the
switeh ¥ and into contact with mbmmno* cir-
cuit in either direction.

The torm illustrated is necessarily diagram-
matic; vatit will be understood that, althongh
specifically deseribed, 1 do not limit myself to
the-precise details of arrangement and eon-
struction shown, as they may be varied-and
modified in many instances without departing
from the spirit of the invention, |

Having deseribed my invention, what I
¢laim, and desire to secare by Lettexs Pdtent
15—

i, The combination of an armature - core-

provided with a series of independent con-
ductors, a separate commutator for each con-
ductor, a plurality of exterior working -eir-
cuaits, and means, consisting of a movable

switeh and connections between the switeh and .

the respective sels of commutator-brushes, for
gonnecting sald armature-conductors in said

exterior working cireuits, either in series or

muliiple are, as may be desired substantially
as described.

2. 'The combination, with a singlearmature

naving divided mndmg, of a sepaiate com-
““Ef‘*£’1“ for each of said windings, a plarality
of consamption-cireunits, and a Smgl{, swifch
for aniting any desired portion of said divided
mnﬂww, :3:11(1 conunecting the same in the de-
sired consumuiion mcmt or ¢ireuits, substan-
Sially a8 dﬁf-:elw ed.

N

2. 'ine combination, with separate sources

of electricity, of a switeh baving oppositely-
placed switelh- Drushes, and representing said
sourees, positive aud negabwe binding-posts

connected to said bruashes, and a movable
- switeh provided with paxallel and obligue

switches j are for the purpose of
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eonducting-stripsarranged thereon in the path | tery divided into seciions, and a switch pre-

of the said switch-brushes and adapted to be sided with terminals for each section of the
placed in contact with and to electrically con- | battery and arranged to progressively cennech
nect or bridge more or fewer of said brushes, | said sections 1n paraliel order when the switeh

s whereby any desired portion thereof may be is moved in one direction, and in series order 6
connected in parallel, the remaining being in { when moved In the opposite or reverse direc-

)

series, substautially as desecribed. tion, substantially as described. _
4 The combination, with a divided com- 0. The combination, with two separate cir-

mutator, of a switch board having stationary | euits supplied with current from a source of
‘o switeh-brushes rv yresenting the divisions of | electricity furnishing multiple or divided cur- jo
the commutator, ~onductors extending from | rents which are substantially equal,of aswitch
said separate commutators to switches bearing | in cireuit with said securce and with both of
upon the switech - hrushes, separate branch said eircaits, and arranged and adapted to
ires extending from each of said copdnetors | variably distribute the current between the
15 toseparate binding-posts, andmovable switch- | two circuits insuch a manier that the electro- 75
ing devices interposed between the switch- | motive force rises in the one as the eurrent 18 |
brushes and earrying paraliel and obiique con- diminished in the other, and vice versa.
ducting-strips arrangea to electricaily connect 10. The combination, with separate sources
or bridge any desired brushes, wlereby a por- | of electricity farnishing currents at substan-
20 tion of the brushes may be connected in par- | tially equial differences of potential,of aswiteh 8o
allel, a portion in series, and-a portion inde- provided with a palr of terminals for each
pendently thereof, substansially as described. | separate source of current, and having a slid-
5. The combination of an armature for elec- | ing or other movable porticn arranged to
tricgenerators, comprising asingle core wonnd | make contact with more or less of sald pairs
g with geparately _insulated conductors, a di- | of terminals, and thereby consecutively con- 85
~ vided commutator representing said separate neet the whole or any desired number of said
windings, a switch-board having stationary | sources of current in serieg, in parallel, or part
switch-brushes representing said separate com- in series and part in paraliel, the arrangement
mutators, consumption-cirenits of different re- | being such that in moving the switch each
" 30 sistances and characier connected to said | successive pair of terminals, and congequently go

switeh-board, and a switching device between. the sonrce of current represented by them, i8
the brushes thereof for combining the separate consecutively transferred from the series and
currents to preduce currents of the electro- addad to the parallel group, and vice versa,
motive force and intensity reqaired by the according as the movable portion of the switch
25 separate cirenits, substantially as deseribed. | is moved 1n one of the other direction, sub- 93
&. The combination,with the generator hav- stantially as described. |
ing divisible armature-windings and a multl- 11. The combination of a source or SOUrces
ple commutator, of the switeh-board having | of electricity furnishing a plurality of cur-
divisible brushes representing the muliivple rents, a switch provided with terminals for
;o commutator, the sliding switeh ¥, interposed each current or source of eurrent, and having 105
between said brushes and provided al ope ex- | a sliding or other movable portion designed
tremity with parallel conducting - strips ar- | and arranged to connect the said sourees of
ranged to connect two or more of aid brushes | current or a portion thereof in paraliel or se-
in multiple are, and also at the other end with | ries with one or more working-cireuits, and a
45 oblique condueting strips &/, &c., arranged to namber of additional independent switches, 105
connectany two or moreof said switeh-brushes | alse in connection with the said terminals, by
and connections in series, substantially as de- | means of which electrical connection may be
scribed. | | independently established between ¢ne ormore
7 The combination, with a generator nav- individual sources of carrent and an exterior
co ing divisible armature-windings and a multi- cireuit or eircuits irrespeetive of the position 110
ple commutator, oi the switeh-board having | of thesliding or movable portion of the switch
switch-brushes representing the multipis com- | orthe cirenit connections established thereby,
! mutator and connected thereto by suitable | s nbstantially as deseribed.
conductors, the sliding switeh I, interposed In testimony whereof I hereto aflix my Sig-
55 bgti,ween said brushes and é:amvided with the ! nature in presence of two wilnesses.
obligue conducting-strips ' &e., and the re- | '
turn-strip H, andd ierminal G, substanfially as | BLIAS .E' RIS,
described. | VW ilnesses:
3. The combination, with suitable charging FRANKLAND JANNUS,
60 and consumption. cirenits, of a secondary bat- | Jvo. T, MADDOX.
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