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UNITED STATES

NIXKOLA TESLA, OF NEW YORK, N. Y.

PatenT OFFICE.

, ASSIGNOR TO THE TESLA ELECTRIC

COMPANY, OF SAME PLACE.

SYSTEM OF ELECTRICAL DISTRIBUTION.

SPECIFICATION forming part of Letters Patent No‘ 890,413, dated October 2, 1888,

Application filed April 10, 1888,

To all whom it may concern:

Be it known that I, NixoLa TESLA, a sub-
ject of the Emperor of Austria, from Smiljan,
Lika, border country of Austria-Hungary, ve-

5 siding in the city, county, and State of New
York, have invented certain new and usefal
Improvements in Systems of Electrical Dis-
tribution, of which the following is a specifi-
cation, reference being had to the drawings ac-

1o companying and forming a part of the same.

In previous applications for paténts made

by me I have shown and deseribed electrical

systems for the transmission of power and the

conversion and- distribugion of electrical en-

15 ergy, in which the motors and the transformers
contain two or more coils or setsof coils, which
were conmected up in independent circuiis
with corresponding coils of an alternating-cur-
rent generator, the operation of the system be-

20 ing brought about by the co-operation of the
alternsting currents in the independent cir-
cuits in progressively moving or shifting the
poles or points of maximum magnetic effect of
the motors or converters, * In these systems,

25 as I have deseribed them, two independent
conduetors were employed for each of the
independent circuits eonnecting the gener-
ator with the devices for converting the trans-
mitted currents into mechanical energy or

10 into eleetric currents of another character;
bat I have fownd that this is not always neces-
sary, and that the two or more circuits may
have a single return path or wire in common,
with a loss, if any, which is so extremely slight

35 that it may be disregarded entirely. Forsake
of illustration, if the generator have two in--
dependent coils and the motor two coils'or

two sets of coils in corresponding relations to

its operative elements one terminal of each
40 generator-coil is connected to the correspond-
ing terminals of the motor eoils through two
independent conduetors, while the opposite
terminals of the respeetive coils are both con-
nected to one refurn:wire.

This invention is applicable to my system
in various ways, as will be seen by reference.
to the drawings, in which— )

Figure 1 is a diagrammatiec illogtration ofa
generator and single motor constraeted and,
so electrically connected in accordance with the

45

Serial Wo. 270,187, (Ko _moae'!.)

invention. Fig. 2 is a diagram.of the system

as it is nsed in operating motors or converters,

or both, in parallel or multiple are. ¥ig. 3
illustrates diagrammatically the manner of
operating two or morc motors or converters,or 35
both, in series. - o

1t is cbvious that for purposes of this inven-
tion motors or transformers, which may beall
designated as ‘‘ converters,”’ are the same,and -
that either or both may be operated by the 6o
same system or arrangement of circuits. ‘

Referring to Fig. 1, A A designate the poles
of the field-maguete of an alternating-current
generator, the armature of which, being in
this case eylindrical in form and mounted ona 65
shaft, C, is wound longitudinally with coils B '
B. The shaft C carries three insulated eon-
tiaer-rings, @ b ¢, to two of which, 83 & ‘¢, one
terminal of each coil, as ed, is connected. The
1enaining terminals, f g, are” both connected 70
to the third ring, .

A motor in this case is shown as compossu
of a ring, H, wound with four coilg, L1 J J,
electrically connected, so as to co-operate in
pairs,with a tendency to fix the poles of the
ring at four points ninety degrees apart.
Within the magnetie ring H is"a disk or ¢y-
lindrical core wound with two coils, G G,
which may be conneeted to form two elosed
circuits. The terminals.j k'of the tio sets.or
pairs of coils are connected, respectively, to
the binding-posts E' F', and the other termi-
nals, & 4, are connected to a single binding-
post, D’. To operate the motor, three line-
wires are used to.connéect the termiuals of the
generator with those of the'motor. .

‘So far 'ag the apparent action or mode of
operation of this arrangement is conecerned,
the single wire D, whieh is, so tc speak,a com-
mon return-wire for both circuits, may be re-
garded as two independent wires, . 1n-illas-

75
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tration, with the order of cosnection shown,
‘coil B’ of the generator is producing its maxi-

mum currént and coil B its minimum; hence
the curréent which passes through wiree, ring
b, brush ¥, line-wire B, terminal E, wire j,
eoils I I -wire or terminal D', line-wire D,
brush ¢, ring e, and wire f, fizxes the polar

line of the motor midway between. the two
coils I T; but as the coil B'moves from the po- 1ot

98
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sition indicated it generates less current, while

coil B, moving into the field, gencrates more.

The current from coil B passes through the

devices and wires degignated by the lettersd,
sc, . F,F,kJ J, i, D, D, a,a and g, and

the position of the poles of the motor will be
due to the resultaot effect of the currents in
the two eets of coils—that is, it will be ad-
vanced in proportion to the advance or for-
10 ward movement of the arwatore coils. The
movement of the generator-armatore throogh
one quarter of a revolution will obviously
bring coil B’ into its neatral position and coil

B ioto its position of maximum effect, and
14 thig shifts the poles ninety degrees, as they are
fixed solely by coils B. This action is re-
peated for each quarter of a complete revola-
tion.

When more than one motor or other device
is employed, they may be ruo either io paral-
lel orseries. Io Fig. 2 the formerarrangement
is shown. The electrical device is shown as
aconverter, L, coostrocted as I bave described
in my application Serial No. 258,787, filed
December 23, 1887. Thbe two sets of primary
coils p r are conoected, respectively, to the
maing F E, which are electrically connected
with the two coils of the generator. The
cross-circoit wires I m, making these coonec-
tions, are then connected to the common re-
torp-wire D. The secoundary coils p'p”are io
circuits n o, includiog, for example, inean-
desrent Jamps. Only ooe converter is sbown
eotirerin this figure, the others being illus-
trated diagrammatically.

When motors or converters are tobe run io
series the two wires E F are led from the gen-
erator to the coils of the first motor or con-
verter, then continued on to the next, and so
on through the whole series, and are then
joined to the single wire D, which completes
both cireoiis through the generator. This is
shown i2 Fig. 3, in which J I represeot the
two coils or sets of coils of the motors.

Obviously it is immaterial to the operation
of the motor or equivalent device in Fig. 1
what order of conpections is observed between
the respective terminals of the generator or
motor.

I bave described the invention in its best
and most practicable form of which I am
aware; but there are other conditions uuder
which it may be carried out. For example, in
case the motor and generator each has three in-
ss dependent circuits, one terminal of each cir

35
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cuit is connected to a line-wire and the other
three terminalstoa common return eonductor.
This arrangement will secare similar results to
those attained with a generatorand motor hav-
ing but twoindependeut circuits, as abovede 6o
scribed.

When applied to sach machines and motors
as have three or more induced circoits with a
common electrical joint,the threeor more ter-
irinals of the generator would be simply con- 65
nected to those of the motor. Such forms of
machines, when adapted in this manner to my
system, I have, bowever, fonnd to be less efi.
cient than the others.

The invention isapplicable to machioes and 30
rotors of various types, and according to cir-
cumstaoces and cooditions readily nodecstood,
with more or less efficient results. 1 do not
therefore limit myself to any of the details of
constroction of the apparatus herein shown. 75

Wtasat I claim is—

1. The combination, with a generator bav-
ing indepeundent curreat-generating circuits
and a cooverter or converters haviog iode-
peoadent and corresponding circuits, of iode- %o
pendent conductors connecting one termioal
of each generator'circnit with a corr¢spooding
terminal of the motor and a single eoodnetor
conaecting the remaining geoerator and coo-
verter terinals, as set forth. 85

2. The combination, with a generator bav-
ing indepeudent curreot geperating circuits
and a converter or cooverters baving iode-
pendent and corresponding circnita, of inde-
peadent lioe or connecting circuits formed in go
pasrt throngh a condnctor commeon to all, as
set forth.

3. The system of electrical distribution
herein set forth, couosistivg of the combina.
tion, wiib an alternating-current generator 93
having independent generating circuits and
electro-magnetic motors or converters pro-
vided with correspooding cuergizing-circuits,
of 1'ne wires or conductors connecting ibe coils
of the motors or converters, respectively, in soc
series with one terminal of each cirenit of the
generator, and a single return wire or coon-
duactor connecting the said condactors with
the other terminals of tbe generator, as seb
forth.

NIKOLA TESLA.
Witnesses:

RonT. F. GAYI.ORD,
FRANK E. HARTLEY.



	1: Drawings
	2: Drawings
	3: Drawings
	4: Description
	5: Claims

