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1o all whom it may coneceri

Beitknown that I, MOXTGOMERY WADDELL,
a subject of the Queen of Great Britain, resid-
mg at New York city, in the county and State
of New York, have invented a certain new and
useifnl Improvement in Dynamo-Electric Ma-
chines, of which the following is a specifica-
tiomn.

My 1nvention relates to a dynamo-electric

machine especially intended for use with the

three-wire or compensating system of electri-
cal distribution, my object being to enable a
single machine to be used asthe source of cur-
rent for both sides of such a system, and to
have the same capable of effective regulation,
either antomatically or by hand, so as to main-
taln the required electro-motive forece on each
side of the system as the load on either side
varies.

To this end my inventlon consists, mainly,
in a dynamo-¢lectric machinehaving two arma-
tures revolving between opposite poles of a
leld-magnet and a central regulating-magnet
whose pole is between the two magnets, and
whose inductive effect 1s reversible and varia-
ble, whereby 1t may be made fo exerta greater
or less effect on either of the armatures. Thus,
if the middle pole is magnetized with a north
polarity, the electro-motive force of one of the
armatures is inereased, while with asounth po-
larity for the central magnet this effect is re-
versed. This arrangement and the different
modes of regulation embodying the above idea
are 1llustrated 1n the accompanying drawings.

IFigure 1 18 a view, partly in diagram, illus-
trating a form of my invention in which the
central magnet-cirenib is a differential shunt
between the two sides of the system and the
regulationthereof is partly by hand and partly
auntomatic; I'ig. 2, a similar view of a form in
which the winding of the central magnet is in
series1n the third or neutral wire and theregu-
lation of the central magnet is wholly auto-
matic, and I'ig. 3 a similar view of a form in
which the centml maguet is wound partly in
series and partiy in shunt.

Thearrows show direction of current, dou-
ble-headed arrows indreating that the current
may be 1n either direetion.

The principle of the invention may be most
readily understood by referring to Fig. 2.
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| requirements of the system,

A represents the yoke of an electro-magnet,
having its pole-pieces N & situated so far apfub
as to accommodate between them two arma-
tures, B and B, and between the two armatures g3
2 central pole-piece, (marked N’ 5',) which 18
the extension of a core, I, extending from the
yoke A between the cores 0[ the ma in magnet,
The two armatures are joined 1mseries hetween
the main eircuit-wires I N, and {rom between
them extends the neutral or compensating
wire C, so that the two armatuves form the
divided source of o three-wire or compensat-
ing system. The main field-maguet is wound
in a shunt-cirenit, 1 2, between the conductors
P N, such field-circuit having an adjustable
resistance, L, for regulating the whole carrent
of the machine. The middle magnet in this
form is wound directly in the neutral wire C.
It will be understood that the current in this
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| neutral wire varies in quantity and in direc-

tion as the number of translating devices and
the electro-motive force of cach side of the
system vary. Thus if the number of trans-
lating devices and the pressure on the two 75
sides are equal, then there will be no current
on the middle wire and no magnetization of the
central magnet; but if on the positive side of
system translafing devices are added carrent
will flow back toward the machine on the mid-
dle wire, and this current will give such
polarity to the middie pole-piece as will 1n-
crease the electro-motive force of the positive
armature B and the current on the positive
side of thesystem, while the main magnetism,
which is not affected, maintains the oleet“ﬂo*
motive force of armature B

If the number of translating devices on the
negativeside of the system bwouw larger, the
current in the middle wire, , wiii flow mm;
from the machine and the pohmy of the mid-
dle pole-piece will be reversed, so that 1ts mag-
netism will assist the negative armature B and
oive an increased eclectro-motive foree to the
negative side of the system. The degree of g5
magnetization of the middie pole-piece and its
effect on either armature of course varies with
the amount of current in wire €, and sois pro-
portional to the requirements of the system.
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| Thus an antomatie regulation for each side of 1co

the circuit is Secured in accordance with the
wihile 0 meef
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changes in the whole ntimber of translating | nection with a dynamo of the Edison type, it

devices the regulating-resistance B is used,
atfecting both armatures alike. |

In the arrangement shown in Iig. 1 the

5 construction of the machine and the main cir-
cult-connections are the same as before de-
scribed, and the main field-magnet windings
are, as before, in a shunt, 1 2, provided with
an adjustable resistance, E; but the middle

10 magtuet-colls, instead of being directly in the
third wire, are in ashunt between the middle
point of che wire connecting the two arma-
tures in series and the two outer wires, P N, of
the system. This shunt 3 5, starting at the

15 sald middle point, 3, includes the coils of the
middle magnet and extends to the pivoted
switch-arm f, traveling on the contacts con-
nected with resistance-coils ¢ ¢. The termi-
nals of these resistance-coils are connected, re-

20 Spectively, by wires 5 5 with the outer con-
ductors, I’ N, of the system.

Itis evident that when the arm f'is, as shown,
at the middle point of the resistance series,
and when the electro-motive forces of the two

25 sides of the system are equal, there will be no
current 1n either direction in wire 3; but va-
riations in electro-motive foree between the
two sides of the cireuit will cause current to
flow in said wire 8 in one direction or the

3o other, whereby the middle pole-piece will re-
ceive magnetism of one or the other polarity,
and the automatic regulation of each arma-
ture to give the right electro-motive foree to
each side of the eireuit will result.

35 To produce greater changes in the electro-
motive force of the armatures,the hand-switch
J may be used. It will be seen that by mov-
ing this switch in one direction or the other
upon the registance-coils current will be caused

40 to flow In one direction or the other through
the wire 3, whereby the desired polarity can
be given to the middle pole-piece, and the de-
gree of magnetization thereof will be varied
by moving the switch-arm a greater or less

45 distance along the resistance-coils, so as to put
more or less resistance in the shunt. I may
also wind the middle magnet both in series
and 1n shunt, as is illustrated in Fig. 3. Here
the coarse series winding forms part of the

co third wire, C, and the fine shunt winding isin
the circuit 3 5, and includes the regulating-
switch f and resistance ¢, as before. The main
field-magnet circuit 1 2 has also its adjustable
resistance K.

55 1twill be seen that here the shunt and se-
ries windings of the middle magnet act to-
gether to magnetize the middle pole-piece in
the right direction to give the desired electro-
motive force to each armature, the amount of

60 magnetization in either direction being de-
pendent on the difference of eleetro-motive
force between the two sides and the amount
of current flowing in conductor C. Theregu-
lation may also be performed by hand, as be-

65 fore explained, by manipulating the switeh £.

is evident that it is as well adapted to other
types of bipolar machines. It is evident that
the main field-magnets may be “*compounced’”
or wound so as to malntain a constant poten-
tial, if desired.

What I claim is—

1. In a dynamo-electric machine, the com-
bination of a field-magnet, two armatures be-

tween the poles of said magnet, and a central

regulating-pole between the armatures, sub-
stantially as set forth.

2. In a dynamo-electric machine, the com-
bination of a field-magnet, two armatures be-
tween the poles of said magnet, a central mag-
net whose pole is between the armatures, and
means for reversing the maguetism of said
central magnet, substantially as set torth.

3. In a dynamo-electric machine, the com-
bination of a field-magnet, two armatures be-
tween the poles of said magnet, a central mag-
net whose pole is between the armatures, and
means for varying the magnetism of said cen-
tral magnet, substantially as set torth.

4. In a dynamo-eleetric machine, the com-
bination of a field-magnet, two armatures be-
tween the poles of said magnet, a central mag-
net whose pole is between the armatures, and
means for varying and reversing the magnet-
1sm of said central magnet, substantially as set
forth.

5. In a dynamo-electric machine, the com-
bination of a field-magnet, two armatures be-

tween the poles of said magnet, the same be-

1ng electrically connected in series, and a regu-
lating-pole between the armatures, substan-

tially as set forth.

6. The combination of a field-magnet, two
armatures connected 1n series between the
poles of said magnet, two main conductors ex-
tending from opposite terminals of the series,
a compensating conductor extending from the
condugtor joining the armatures, and a central
regulating-pole belween the armatures, sub-
stantially as set forth.

7. The combination of a field-magnet, two

armatures connected in scries between the

poles of said magnet, two main conduectors ex-
tending from opposite terminals of the series,
a compensating conductor extending from the
conductor joining the armatures, and a central
regulating-magnet between thearmatures, pro-
vided with means for varying and reversing
1ts magnetism, substantially as set forth.

S. The combination of a field-magnet, two
armatures connecited in series between the

- poles of said magnet, two main conduetors ex-

tending from opposite terminals of the series,
a compensating conductor extending from the
conductor joining the armatures, and a central
magnet between the armatures, having coils
included 1n said compensating conductor, sub-
stantially as set forth.

9. The combination of a field-magnet, two
armatures connected in series between the

While I have shown my invention in con- | poles of said magnet, two main conductors ex-
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tending from opposite terminals of the series,
a compensating conductor extending from the
conductor joining the armatures, a central
magnet between the armatures, 2 shunt be-
tween the two main conductors,and a conductor
extending from at or near the point of connec-
tion of the compensating conductor to a point
on sald shunt and including coils of said cen-
tral magnet, substantially as set forth.

10. The combination of a field-magnet, two
armatures connected in series between the
poles of said magnet, two main conductors ex-
tending from opposite terminals of the series,
a compensating conductor extending from the
conductor joining the armatures, a central
magnet between the armatures, a shunt be-
tween the two main conductors, resistance-
colls in said shunt, and a conductor extending
from at or near the point of connection of the
compensating conductor, including eoils of
sald central magnet, and terminating in an

arm adjustable along said resistance-coils, sub- |

stantially as set forth.,

e

l

11. The combination of a field-magnet, two
armatures connected in series between the
poles of said magnet, two main eonductors ex-
tending from opposite terminals of the series,
a compensating conductor extending from the
conductor joining the armatures, a central
magnet between the armatures, a shunt be-
tween the two main conductors, resistance-
colls in said shunt, a conductor extending from
at or near the point of eonnection of the com-
pensating conductor, incluading coils of said
central magnet, and terminating in an arm ad-

Justable along said resistance-coils, and coils
on sald central magnet included in said com-
pensating-conductor, substantially asset forth.

This specification signed and witnessed this
22d day of February, 1SSS,

- MONTGOMERY WADDELL.

YWitnesses:
HENRY STEPHENSON,
WALLACE S. CLARK,
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