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Unrrep StaTEs Patent OFFICE,

ADDISON G. WATERHOUSE, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE
ASSIGNMENTS, TO THE SCHUYLER ELECTRIC LIGHT COMPANY, OF SAME

PLACE. |

DYNAMO-ELECTRIC MACHINE.

SPECIFICATION forming part of Lietters Patent No. 304,382, dated September 2, 1884.
| Application filed March 10, 1883. (No model.) :

To all whom it may concern :

Be it known that I, ADDIsSON G. WATER-

HOUSE, a citizen of the United States, and a |

resident of New York, in the county of New

York and State of New York, have invented

certain new and useful Improvements in Dy-
namo-Electric Machines, of which the follow-
ing 18 a specification. | |

My invention relates to the winding of the

armatures of dynamo-electric machines; and 16

consists in the combination, upon one and the
same ring or cylinder armature, of ¢coils wound
after what is known as the ‘‘drum fashion’’—

that is, over the exterior of said cylinder lon-
15 8

itudinally and across the ends—and coils
wound afterthe ‘‘ring fashion’’—thatis,wound
in and out around the circumiferential axis of

the ring or cylinder—said coils being prop- |

erly combined with one another, and a commu-
tator to permit the currents induced in the
two kinds of coils tore-enforce and assist one
another in any desirable manner, either for
tension or quantity. o _

‘T will herein describe some of the various
ways in which the two kinds of coils may be
combined, but do not limit myself to the ar-
rangements shown, as such coils may be com-
bined in very many ways; and the invention
consists, broadly, in a ring or cylinder arma-
ture having both ring and drum coils com-
bined and connected with one another in any
suitable manner. | | |

Trigure 1 of the accompanying drawings
represents in end view a ring or cylinder ar-
mature wound with two kinds of coils—viz.,

“drum?”’ and ““ring?’ coils. Fig. 2illustrates
digrammatically one method of combining the |

coils arranged as shown in Fig. 1. Fig. 3
shows a modified disposition upon the arma-
ture of the two kinds of coils. Fig. 4 illus-
trates still another method of combining the
drum and ring coils, and Fig. 5 is a detail
view of the connection of a portion of said
coils. | -

In Fig. 1, N and S represent the ordinary
curved field-of-force poles between which the
rotary armature of a dynamo-electric machine
is placed. |

A indicates the armaturs-thaft, tc which the

L

]

armature ring or cylinder carrying the coils 50
is connected in apy proper manner. ATrma-
ture coils or bobbing wound upon said ring or
cylinder after the drum fashion are indicated
at 1, and similar coils wound in a plane at
right angles to the first are indicated at 2. 355
Ring-coils wound in the fashion adopted 1n a
Pacinotti or Gramme machine are indicated
at the four spaces 3 4 5 6 intervening be-
tween the drum-coils. A method of connect-
ing said coils or bobbins is shown in Fig. 2. 60
In this case the coils 1, which to all Intents or

purposes are a single bobbin, being wound in

substantially the same plane, are supposed to
be in two parts, either overlying or placed
beside one another or arranged in any other 63
sultable manner. o |
Supposing, for the sake of simplicity in de-
scription, that the two halves are wound in
the same direction, the beginning of one half
is connected to the plate C' of a suitable com- 70
mutator, while its end, at 0, is connected to a
wire, X, which joins two ends of coils, 3 and
5, placed in a plane adjoining that of coils 1.
The beginning of the other half is, however,

connected to the junction-wire, X', between 75

coils 3 and B, while its end is connected to the
commutator-segment C* on the opposite side
of the commutator-cylinder. . |
Assuming that coils 3 and 5 are wound in
the same direction and in such a direction 8o
that the end of coil 5 at e will be of opposite

polarity to the end b of coils 1 when coils 5
and those portions of coils 1 on the same half

of the armature are moving in the same mag-
netic field, then the beginning of coil 3 1s 85
connected by wire X with the end ¢ of coil 5,
and the end ¢ of coil 8 is connected by wire
X’ with the beginning f of coil 5. There-
fore when coils 3 and 5 are in opposite mag-
netic fields their terminals d e will be of the go
same polarity, and the currentfrom said colls

| will flow from said coils in multiple are or

for quantity, and will combine for tension-

with the current of a coil of proper polarity

connected to the junction-wire X, the proper. g5
polarity of current for such combination being

| found at the terminal b of thedrum-coill. In

| the same manner the ends ¢ f of the ring-coils
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3 0 will at the same time be of the opposite |

polarity to that of terminals e d, and the junc-
tion-wire X’ will therefore he of the opposite
polarity to X, and the currents in N’ will be
of the proper polarity to combine for tension
with that portion of coils 1 that begins at «,
through which coil it will find an outlet to the
commutator-plate C°. The path of the cur-
rents generated and the manner in which the
currents ol the drum and ring coils will in
the present instance combine may be readily
concerved and followed, if it be considered
that in those portions of the coils that lie on
the outside of the ring or eylinder the current
will flow in opposite dirvectionsg in opposite
fields—that is, when the coils are opposite the
pole 5, they will flow in one direction, say, to-
ward the observer and away from the face of
the drawings, and when they are opposite the
pole N they will flowin an oOpposite direction or
toward the face of the drawingsand ayw ay from
the observer.  1f) then, under such SUPPosi-

tion the armabure be turned into such position

that the coils 1 are in 4 plane passing through
the pole-pieces N S the path of the current
would be starting with segment ¢ through one
half of coils 1 1o b; thence throu eh either coils
5 or 3 to @, and through the other half of coils
L to plate C*. The current from coils 1 will
then act in tension with the currents from Co1ls
0 and 5, the currents from the two latter being
taken into the general path for ¢ ‘quantity.”” In
& position one hundred and eighty degrees
removed the current would obviously pass in
reverse direction.  Such currents may be util-
1zed in any of the usnal ways, either by means
of commutator-springs bearin gon plates ¢ 5,
50 as to make the currents in the outside cir.
cult tlow uniformlyinone direction, or in casc
alternating currents be desired by making
suitable connections to continuous nietallic
rings or surlaces, upon which the collecting-
brushes would bear. When arrangement 1s
made for uniform, oy continuous, or straight

currents, the commutator-sprin gs arcto beap-
plied, so as to pass the dividing-line between
plates 7 C* at the time that drum-bobbin 1 is
generating currents counter to those glven by
ring-coils 3 5. Under such conditions no in-
Jurious effect will follow the short circuit of
the system, and yet a path will be preserved
outside of the system shown for the currents
of other systems, which may at such time he
In & position ol great or maximum acti viby,
and whieh it may be desirable to combine for
tension with the first systemn.

Ring-coils 4 and 6 can Le combined in a
similar way to that shown in Fig. 2, with the
drum-coil 2, and the commutator and the Sy S-
tem thus formed can be combined in woll-
known manner for tension effects with the
first-described system by p roper connection of
the commutator-brushes.

Iig. 3 shows a disposition of the drum and
ring coils, in which the drum-coils are in the

u

same planc or adjoining one another, and the .
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ring-coils, taken together or as a sin ole grouy,
4re 1n a plane in position ab right angles to
that of the drum-coils. Drum-coil 1 is con-
nected with ring-coils 8 and 5, in substan-
tially the manuner already described, having
regard to the polarities of the currents in the
coils, so that the ecoils 3 and b5, working in
quantity will be combined for tension with
coils I, but will oppose the currents of coils
Lwheun the neutral line divides the two planes
inwhich said ring and drum coils are placed.
Drum-coils 2 and ring-coils 4 and 6 are to be
connected in a similar manner.

Iig. 4 illustrates a modifieation, in which
the four ring-coils 34 5 6 are connected in
the same closed cireuit, as indicated, all of
said coils being wound in the same direction,
and the dram-coils are connected to the junce-
tlon-wires of the ring-coils in the manner
shown. In this case the cirenit from the end
b of a half-coil of 1 is in multiple arc through
colls 5 and 6 on one side and 4 and 3 on the
other, to the beginning of the other half of
the drum-coil.  All of the four ring-coils arc
In & similar connection between the dyrum-
coils 2. Drum-coils 1 and 2, however, have
the idependent commutation indicated by
the additional commutator - seements. The
method of conneetion is in substance the same
as before described, and is clearly indicated
in Iig. 5, which shows a dram-coil, 1, and two
contiguous ring-coils isolated {rom the rest.

I make no broad claim herein to an AT
ture provided with two sets of coils, one set
wound in ring and the other in drum fashion,
as this will form the subject of another appli-
cation for patent to be filed by me.

What 1 claim as my invention jg—

L. Ina dynamo-electriec machine, the com-
bination upon the same ving or evlinder ai-
mature of drum - coils and ring-coils clectri-
cally united in & common system,

2. The combination, with a ring or ¢ylin-
der armature, of dram-eoils connected at one
set of ends with the commutator and at theip
other ends with ring- coils, stbstantially as
deseribed.

o. The combination, with a ring or cyvlin-
der armature, of ring-coils connected i1 a
closed cirenit, and a drum-coil connected af
one end to a junction of two ring-c¢oilg, and at
its opposite end to a commu tator-segment or
carrent-collecting device. |

4. The combination, with a 1 ng or cylin-
der armatbure, of ring-coils connected in 2 con-
tinuous or closed connection, and two dran-
coils or halves of a drum-coil, each having a
connection abt one end to a junction of two
ring-coils and at the opposite cnd to 4 com-
mutator plate or segment.

P!

3. The eombinationj with two 1*i1:1g—coils,

having theiv first and last ends connected to.

gether, or those ends which are of the same
polarity, when the two coils are in opposite
magnetic ficlds, of & drum-coil or a porfion of
a coll, one terminal of which is connected to
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the junetion-wire of the ring-coils, while its

other terminal is connected directly or indi-
rectly to a commutator or current-collecting
device of any suitable kind.

6. The combination, with drum - coils, of
ring-coils 1n closed circuit and connected to a
commutator through the drum-coils.

3

Signed at New York, in the county of New

York and State of New York, this 5th day of

March, A. D. 1883.

Witnesses:
THOMAS TOOMEY,
WM. H. BLAIN. _'
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ADDISON G. WATERHOUSE.
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