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. To all whom it lnmy"bbliéé?‘m

" Beit known that I, ELIHC THOMSON, a Citi-

zen of tho United States. and a resident of
Lynn, in the county of JEssex and State of

Massachusetts, have invented certain new

and useful Improvementsin Dynamo-Electric.
Machines, of which the following is a specifi-

. cation. |
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My present invention l*elates::?:tﬁ-_i;'he ¢on-
struction of dynamo-electric machines or mo-

~ tars, but is particularly applicable to ma-
chines adapted tothe production of alternat-
~ing currents in ‘a circuit, although "by the

addition of a suitable commutator the alter-
nating impuises can ‘be commuted to a coh |

tinuous current wherever necessary.

- Oneof the objects of my invention is to

sliding contacts for making conneetion with

them. It will thus be seen that in the ma-
chines embodying my invention I propose to

make both the inducing and theinduced cur-

T Py,

Bertal No. 327,715, (No model.

ductor and what corresponds to the armature-

rent—that is, the currents in the field-con-

conduetor—traverse stationary coils with 55

fixed terminals, the only part of the machine

ment I find it possible to obtain a very high
yield and economy from such apparatus.
I will now proceed to deseribe some-of the

forms of my invention, selecting those which
I have found successful in practice, with modi-

fications therefrom, and.leaving to the elee-

~which revolves being an iron mass suitably "
-eonstructed. Notwithstanding this arrange-

6o

trical engineer the making of othey and 65

| equivalent modifications not departing from-

the essential elements of my invention
In the accompanying drawings, Iigare 1

shows an elevation, in part section; of a ma-

In Fig. 1, I’ is the driving-pulley, carried by

-simplify the construction of the machine and | chine containing preferred forms and ar- 7o
secure at the same time high efficiency and | rangements and embodying the improve-
areat power and compactness with any given | ments of my present invention. Fig. 21sa

- gize of apparatis. In my machine the coils view showing the relation of the induecing-

~ in which currents are induced,and which cur- .| poles to the coils acted on by them. Ifig.3 -
rents are alternating in character, are prefer- | showsin perspective the revolving iron struct- 75
ably fixed in position instead of revolving, | ure of my invention. Fig. 3} shows a modifi- |
‘and may therefore have their terminals car- ‘cation in the form of a pole-piece of the ma-

ried out without moving contacts to the bind- | chine. Fig. 4 illustrates a modification 1n the
~ ing-posts of the machine. ° IR | arrangenient suitable for large machines.
While I have described but one induced | Fig. 5 shows a still further modification of the 8o
cirenit as existing in the machine, it will ‘be | revolving iron portion for increasing the.ca-.
understood that the circuits may be divided | pacity of the mackiue. Fig. ¢ is another ele-
in manners well known in the art to secure vation, in part section,of a modified form, of
~ two or morecireuits. Thusif therearetwelve which Fig. 7 is an end view, certain portions -

~ coils in which currents are induced they may being taken away. Fig. 8 shows the circuit 85

~ be coupled into sets of six, four, three, or two, | arrangements simplified as far as possible
or in a set of nine and-three, &e. 'The coils | and-is only a diagram. Fig. 9 is a diagram

" may also be coupled together with any set in of the winding of the induced bobbins in se-
- . series or in. multiple, or in multiple serics or ries. Tig. 10 shows the connection of such
" jn scries multiple, care being taken to con- | bobbins in pairs in multiple, so that the ar- go
nect only those terminals in multiple thatare rangement is series multiple. Fig. 11 shows
of the same polarity at any one instant, and | the relation of the winding of the iron core or

in series those that are of opposite polarity at | iron plates adjacent to the induced colls, or
“the same instant. The field of magnetism of | in which the successive coils are connected

iy machine is provided by a set of coils, pref- | in series and reversed in direction as to their g5

~erably stationary and gencrally only two in { winding. Tig. 12 shows the winding, which

number, thoigh I do not restrict myself in consists of coils connected in. series, the di-
this respect, as the field-coils may be wound reétion of each of the .coils being the same.
on a revolving portion, as-willappear. -Fixed | Fig. 13 illustrates-a modification in the form _
coils are preferable, as they would not require | of the machine. . | - 100

the shaft which gods. through the center of -

the machine in bearings, preferably of brass

“or non-magnetic metal, at 15 B’. The shaftis
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either enlarged ab its center in the form of a | apparent that the laterally - extending por-

long core or 1t 1s slipped through a mass of
iron M in the form, preferably, of a cylinder

~capable of revolution by the mmtmn of the

shaft. This revoluble ecylinder or mass of
iron is constructed at one or more interme-
diate points,or,in the form of machineshown
in this figure, at or about its middié portion,
with a laterally-projecting mass or masses of
iron divided circumferentially into separate
polar projections. Suach laterally-projecting

portion of the iron mass or the core-piece M

may be an attached body strung upon the
cylinder and sccured thereto near its center,
as & bundle of iron plates or laminge- -pleces

when comp.cted give the form shown in Fig.
J—that 1s, somewhat like a pinion of lami-
nated orsubdividediron,laminated especially
at the polar projections or ends of the teeth,

which are marked in I'ig.§ N N N N N N,
six of which are shown, though their num-
ber may be varied with the construction of
the machine from two up—such as, for ex-
ample, three polar projections, four ﬁve, SIX,
seven, &e,

The laminated central mass is bolted to-
gether firmly, and magnetically forms a good
connection with the core which it surrounds
or upon which it is carrie§. The core M
might, if desired, be divided in planes par-
allel to its length, especially near its center;
but in ordinary cases such division will not
be neecssary. The laminated portion may
consist of punched piecesin the form of wash-
ers slipped over the part M or seetions bolted
thereto;and the laminations may be insulated
laterally one from the other. It is well to

have them magnetically separated near their-

polar extremities N N, and substantially elec-

trically insulated, not necessarvily so at the

center, where they meéet the cove M, hut par-
ticularly at their outer extremities. The or-
dinary black oxide on sheet-iron will be found
generally sufiicient for the electrical insula-
tton of the sheets laterally. Where economy

of action is not especially desired, the lami- |

- nation of the cere piceces or plOJe{*tli)llb may

50
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be entirely dispensed with, and the structure |

may be made solid, with the projections N N,
&e., integral with the portion M and as an
extension of the same. This 18 particularly
the case where the induced coils are “pan-
cake” coils without iron eores, as in TFig. 4,
to be afterward referred to. ‘ﬂuroundmw the
corve-piece M, IFig. 1, and partially melosmn'

the same at the outer ends, are end p]ates'

(marked ¥ E') supported on the base of the
machine and fitted to the outline of the core
M oand qepamted tneiofi'om by a slight space.
On the plates B I alongside and sarround-
ing the core- pleeo M, are wmmd the field-en-
ergizing coils shown in scetion supported by
sueh plates. Theplates £ E’ serve the double
purpose of a support for the energizing-coils

and as part of a magnetie cireuit mtendmn‘ b plates B B outside of {he field-wi inding

lafemlly from the ends of the core-piece,
will be presently deseribed.

N

‘tions of the plates should be of iron.

‘1 rents - for maﬁnetlzlnw thao nmchme

of the core or mass M.

Tt is therefore | ings 13 I3

The
cylindrieal or circular portions of the plate
are also preferably of iron and in one piece
with the other portion, though they need not
be made of iron, inasmuch as they servo
mainly as bobbins or supports for the field-
eoils by which the saida coils may be supported

15

1n close proximity to the core-piece M,so asnot

to interfere with the rotation of the same, but
yet to act strongly in magnetizing the same.
These coils around M may be conneeicd into
any exeiting-circult earrying continuous eur-

are wound in oppos;lte dweetmns re]atn ely to

801

- They.

one another, so that they tend to { orm strong

consequent mawnetw polarlty at the LE‘lltG!‘
of the bar or core M, which is conducted out-
ward by the lateral ehten%imw at the inter-
mediate portion of the core and produces
strong poles of a north polarity or a south

_polarltv according to the direction of the enr--

rent at the p1059ct1nfr 1efwes or portions N
N “I &C I‘If". R

The end plates E E’ are joined at their
~outer portions by an iron frame-work or cas.

ing If, shown as eonsisting of a simple tube
or ¢cylinder surrounding the machine; bat it
may be made of divided sections, and inlarge

machines would Dbe preferably so made.

of the end plate.s E E’ magnetically with the
stationary ring A, of iron, preferably lami-
naicd, and more distinetly shown in Fig. 2

Tt
18 simp.y designed to connect the outer edges

10C.

as surrounding the core M at or about the cen-

tral portion of the same, or so as.to cinbrace
the laterally or centrally projecting portions
1o the inner side of
the structure A, and, when preferred, upon
projections extending radially inward, are
applied, in the ordinary and well-known way,
other colls, the said ring and éoils thus being
made to 1‘esmnble a multipolar ring or (-ylm-
drical-shaped magnet whose poles are on the
inside.

The structure A 1s built up of anu mbet of
ring-shaped plates or sections of rings bolted
towethel to form practically a com pound lamti-

nated ring. It might be made of iron wire
or otherwise subdivided ring, provided the
subdivisions were made in a direction to cut
oft Foucault currenis, which might other-
wise be induced in the mass. It corresponds

in a measure to a fixed Iaminated armature

and 1s supported in the interior of the out-
side casing or frame, being firmly secured
in place. This outer fi'ame, while shown én-
tire, might be perforated with openings at «
a, as indicated in dotted lines, so as to allow

a measurable ventilation of the interior of

the machine, snch perforations only requir-
ing to be placed so as not to interrupt the
ma gnotm continuity to teo great an extent.
Perforations might also be made in the cnd
, A8
-indieated in dotted linesat b o/, and the bear-
may, as shown, be supported on

rbs '
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ribs, which allow the entrance of air at the
ends of the machine, which air would, if per-

forations were mﬂ,de near the extemm‘ circu-

late through the machine and be dmchﬂ,rwed

It may be Smd also, that wherever laminated

pieces are united by bolting or otherwise, 1t

the bolts run in directions to connect sheets

at differences of potential, the belts them-
selves should be insulated. These are mat-
ters well understood in the art.

The ring structure A A, Fig. 2, may hELVE‘
interior pr()Jectlons of double the ‘number of

~ the projecting poles N N N, &ec., carried by

the ring core-piece M. On these projections
ATe ﬁrmly secured coils of wire in which cur-
rents are to be induced, three of such coils
being indicated in dotted lines as being placed
over the three upper projections, R g, 2.
Such coils are also shown in section as bound
in place both above and belowin Fig. 1. Iig.

34 shows how the form of the proj ection may

“be modified to be a rounded interior projec-

tion p, opposite which the moving pole N of

the core-piece M passes, the mdueed conductor

or coil being slipped over these rounded pro-
jections, as indicated at C.

In large machines it will be preferable not

to use any projections, but to make, as shown
in Fig. 4, the ring A a plain laminated ring
on the interior surface of which flat p_ﬂ,n-
cake coils are placed and properly secured.
These coils are wound in alternately-reversed
direction, proceeding around the interior of
the ring, :zmd should be double in number to
the number of polar projections N N N, &e,,
standing toward them and revolving on the
strueture M ; but if the coils are all
wound in the same direction, or connected so
that the current flows throunh them in the

same direction relatively, they should be of

equal number to the number of polar projec-
tions and spaced accordingly. Where several
circuits or sets of colils are to be used, they
may be otherwise placed or connected, and
two sets of coils may be even superposed on
each other in such an arrangement as Iig. 4,
where the coils are flat and thele are no iron
projections, and, if connected info different
cireuits, may even be displaced relatively one
set to the other in the interior of the ring.
In some cases there may be several ringssur-
rounding the same core structure and sh.:mft

~as indicated in Fig. 13, in which case a polm'

55
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extension will be suﬁlelent to act upon the
whole interior surface of the rings; or, as in-

‘dicated in Fig. 5, the core structure may be

extended from M to M’, and may carry on
it three sets of polar extensions or conse-
quent poles like three laminated pinions, or
where the laminations are not necessary, as
in the case like Fig. 4, where no interior pro-
jections on the ring A exist, the poles may
be made solid with the core -shaft M M’ or
of pleces of metal sectured thereto. The field-

energizing coils 1n the case of Fig. 5 are

nmunted so as to surround the core-piece M.

or wound directly thereon,

‘and those to the right all north again.

projections, the coils either bemfr carried in-

dependently of the revolution of the piece
while the end
plates, like those in IFig. 1, carry an outer cas-
ing for three ring %Lructuveb like A A, corre-

sponding to the three sets of polar projec-

The polarities which the wind-
Thus

tions, Fig. 5.
ings on M M’ must give are alternate.

'those to the left may be all of north magnetic

polarity, while the middle section 1is “south
These
are indicated by the letters N S N/, indicat-
ing the positions of the polar pm]ectmns or
series of consequent poles on the inner core-
piece M M’.
this manner the machine may be extended
and its capacity greatly inecreased, for tne
reason that the coils on each ring may Dbe-
come a separate source of current, or may be
coupled with the coils of other rings, or the

coils on each core-ring may ‘be dwlded into-

sets and coupled or not.,
Fig. 6 shows a modification in which the
inner core-piece, revolving as before, carries

on it a star-shaped set of poles or pinion-

shaped piece, (more distinetly seen at N N N,
Fig. 7.) This piece is shown in Iig. 6 as sit-
nated between coils C C’, two ranges of such
colls existing
to the axis, :md which are seen in posmon in
Fig. 7, one range there being. indicated. The
end plates E K/ in this case simply earry on
their inner faces and on their outer edges a
laminated ring constructed so that the divis-
ions between the sheets are concentrie, as
shown.

part section. This portion of the machine
may be made of hoop-iron wound up into the
form of a ring. Alongside this compound
hoop or band are situated the field-energiz-

ing coils, as before in Kig. 1, carried by the

end plates and manuetmmw the core- piece M
to produce strong conseqnent polarity in its
pinion-shaped pole piece, the polarity of the
projections being alike. In this cascthe mag-
netic inductions are exerted laterally fmm
the revolving set of consequent poles to the
coils C (', instead of directly and radially
outward, as in the previous figures. Theend
plates K K’ may be held at their proper dis-
tance apart by bolts of brass or non-magnetic
metal, as shown in IFig. 6.

Fig. 8 1s a diagram 11111%1*&&110 the actions
p].oduced when the core str neture is energized
and is revolved, and shows the ring-piece A
A, with thecore-piece M centering therein and
revolving therein, which latter 1s provided in

‘the figure with two polar projections N N,

diametricaliy placed. In the interior of the
ring A are indicated four coils C C C C, the
direction of the winding of each in this in-
stance being reversed alternately. They are

connected, as shown, in series, and an exter-

nal work-cireuit I, 1s to be fed by current
from them, the field-energizing coils being

M’ both outside of and between the sets of | supphed from a source of cun*ent for e:xmta-—

P

It will readily be seen that in

The edges of the sheets are shown
in Fig. 7, while in Kig. 6 they are shown in

75
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, whose pla,nes are at 110*1113 angles .
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tion 5. In case only two coils C C are used | or of one side of all the coils taken together,
\ =

they would be placed diametrically opposite
as to their centers. They would extend over
a larger area of the interior of the ring than
when four are used, and would be connected
in the same relative direction. The c¢oils in
IFig. § to utilize all the space should be large
enough to meet edgewise in their position in
the interior of the ring, but are shown in that
figure widely separated, as it is merely a dia-
TN, |

IFig. 9 simply indicates the successive con-
nections of a range of coils laid flat against
the interior of the ring structure A A or
slipped on projections extending inwardly
from the same. Ilere the coils are supposed
to be double in number to the field projec-
tions, and are therefore wound reversely or
connected alternately reversed. In IFig. 10
the same set of coils is otherwise connected

‘into a series-multiple arrangement with two

coils in series and each of these series put in
multiple.

Irig. 11 shows the laminated projections,
over which the coils C C have been slipped
when wound reversely, as in Fig. 9. Fig. 12

shows a similar set of projeetions, which are

provided with coils not wound or connected
reversely, but in the same direction, every al-
ternate projection only being in this case pro-
vided with & coil. This same arrangement
may be used when no projections from the
ring-structure A A exist, and the coils are
then equal in number to the polar projections
from the field and spaced apart accordingly.

The action of the machine or its modifica-
tions 1s as follows: The moving field-poles N
N N, &e. earried around on the revolution of
the core-piece M pass in front of the coils in
which the currents are to be induced. The
lines of magnetic forece projecting from these
pole-pieces cut across the wire on the coils
transversely, since the coils lie in the proper
direction to be so cut, or at least the sides of
the coils parallel to the axis so lie and gen-
crate in the coils’ impulses of current. The
direction of the winding and the connection
18 suich as to make the effects accumulative in
the coils—that is, so thatif a polar projection
N passes, as in IFig. 2, over the center of one
cotl to that of the next its lines are caused to
cut the wire Iying between those centers, half
of which would belong to that coil the center
of which 1s being left by the traveling pole
and halt to thecoil toward the center of which
the traveling pole is moving. Animpulse of
current would thus besetupin both eoils, and
1f the direction of connection islike Fig. 9 each
1mpulse will be superadded, orin case the con-
nection of the coil is made such that the im-
puises developed are carried to the external
cireuit 1. L, Fig. 8, in the same direction a
similar result will follow. Where the num-
ber of coils equals the number of projections,
asin Ifig. 12,then the action is the simple cut-
ting 1n succession, by the lines emanating

| the same wayv in each coil.

and immediately thereafter the other side of
the same coil or set of coils taken together,
the winding being all in the same direction
and the impulses therefor being directed in
These actions of
cutting by the lines emanating from the poles
will be repeated in the coils every time the
polar projection passes the wireon either side
of a coil, so that if there be six poles, as in-
dicated in Figs. 1,2, 3, 6, and 7, and the revo-
lution of the machine he made at the rate
of one thousand turns per minute, the alter-
nations of current or impulses will number
six thousand positivesand six thousand nega-
tives, or a total of twelve thousand alterna-
tions during onc minute. These actions of
induction repeatedly following one another
will be accomplished without a reversal of
magnetism in the core-piece or even in the
laminated ring structure supporting the coils
in whieh the currents are indneed; but, on the
contrary, the lines of force will simply be car-
ried rapidly past wire whose virtual direc-
tion of winding is opposite alternately, and
this will generate impulses without the neces-
sity of magnetic changes of polarity taking
place in any of the core-picces. I am thus
enabled to save a large portion of the loss due
to magnetic changes or “ hysteresis,” as it is
called, in the iron of the machine, while still
utilizing the iron to the bhest advantage in the
construction of the magnetic bodies subject
to the magnetizing actions of the field-enecr-
o1zing coils. 1 also secure a strong magnetic
field by the expenditure of a minimum of
energy in sustaining the same, hesides which
none of the wire of the machine need re-

volve, and I therefore dispense with rubbing-

surfaces orsliding contacts when the machine
1s.used for the generation of alternating im-
pulses or alternating currents.

The construction of the machine itself is
comparatively easy,as the partsare of simple
form and easily mounted in a substantial
manner. The constructions, Figs. 6 and 7,
do not even require that the revolving mag-
netic mass shall be laminated and subdivided,
and the laminated ring-pieces A A of Figs. (
and 7, upon the faces of which the coils C C
are mounted opposite the revolving poles,
can be, as before indicated, wound up out of
strip sheet metal—a procedure very easily
practiced and not requiring special machin-
ery. The revolving core-piece, with its star-

- shaped center,may be made of one solid piece
of cast-iron, if desired, or betfer of ecast soft

1iron, such as Mitis ivon. The end plates E E/
may 1u like manner be so constructed, and
the revolving portions of the maechine in-
closed in such manner as not to be liable to
cause Injury or to be injured.

While I have described my invention as
particularly useful for machines when em-
ployed for developing electricity from power,
it will readily be understood by cleetricians

from the pole projections, of one side of a coil i that the same gencral features of construc-
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tion are also of utility in electric motors in | shells surrounding that portion of the core

which the action and reactions produced by

~the influence of alternating electric currents

O

20

30

set up a.motive influence of torque, as 18 now

well understood 1n the art. )

What I claim as my invention 15—

1. In a dynamo-electric machine or motor,
the combination of a magnet structure hav-
ing a consequent pole and extensions there-

from at its position of such developed polar-

ity, such extensions being separated into sep-
arate polar projections constituting a series

of like poles, iron masses surrounding and in-

proximity to the said magnet structure at an

opposite polar portion thereof and forming |

magnetic extensions of such opposite polarity
to a laminated ring for closing the magnetic
circuit exteriorly, and eleectric coils on the
face of said ring, said poles and coils being
one or both movable with relation to one an-

other. | |
2. A dynamo-electric machine containing

“the following elements in combination: a re-

volving field-core with a consequent pole or
poles at an intermediate portion of its axial
length and extending outwardly into a num-
ber of separate polar projections, stationary
energizing-coils surrounding the axially-pro-
jecting ends of the core, plates or magnetic

carriers in close relation to the revolving core,

but disconnected therefrom and extended to
support a laminated ring or coil-carrier, and
induced coils supported upon the face of said

ring and presented to the revolving field-poles.

35

40

o

55

__ 60

63

3. In a dynamo-electric machine or motor,
a fixed armature-coil and field system having
a revolving magnetic core provided with a
number of like poles presented to the arma-
ture-coils or induced coils, and consisting of
separate polar extensions from a consequent
pole produced in the common field-core, in
combination with two coils or sets of coils
wound or applied reversely, as described, at
opposite sides of the consequent polar portion,
so as to produce a consequent pole in said
magnetic core. -
4. In a dynamo-electric machine or motor,

the combination of two or more oppositely

wound or connected field-magnetizing coils,

‘a revolving field-magnet core centering there-

in carrying between each pair of oppositely-
wound coils extensions of its consequent pole
into a number of polar projections, a lami-
nated ringsurrounding such polar projections,
bearing on its face a series of coils laid flat
against such face, and magnetic casings or
extensions of magnetic material serving to
convey magnelism from the other portion or
outer face of thelaminated rvinrg to those ends
of the field core which projectintoand through
the field-coils outwardly.

5. In a dynamo-electric machine or motor,
a field-core mounted on an axis paraliel to 1ts

magnetic axis and bearing at its middle por-

tion a series of polar extensions of like po-

with a revoluble pole-piece mounted to turn

which projects through the field-coils, and a
laminated ring bearing induced coils outside
or adjacent to the polar projections.

6. In a dynamo-electric machine or motor,
an induced-coil system consisting of a lami-
nated ring bearing on its inner face a system
of coils in which the windings are succes-
sively reversed and connected, as described,

70

75

into one or more cirenits, in combination with

a revolving field structure having polar ex-
tensions equal in number tohalf the number
of coils or coil positions existing on the inner
surface of the ring. | |

7. In a dynamo-electric machine or motor,
the combination of a magnet structure having
a consequent pole divided into separate polar
projections or extensions, a seriesof coils car-
ried on a suitable support and having their
same sides or poles presented to all of said
polar projections, and iron masses in prox-
imity to the said iron magnet structure for
closing the magnetic circuit exteriorly from
the opposite pole thereof through all of said
coils, as and for the purpose described.

8. In a dynamo machine or motor, a re-
volving magnetic core-piece mounted on an
axis parallel with its magnetic axis and hav-
ing a consequent polar portion subdivided
into several polar projections which are con-
tinuouslymagnetized, a coil or coils surround-
ing said core-piece at opposite sides of sald
polar portion and traversed continually by
exciting-current, and another set of coils in-
ductively presented to the polar projections
and applied to a magnetic extension from
said core-piece. |

9. In a dynamo-machine, the combination,
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on its magnetic axis, of two execiting cotls or
sections of coil combined to produce a eonse-
sequent polein such core-piece between them,

a series of separate polar projections-at such

consequent polar portion of the-core-piece, 110

and a series of coils having their same poles

or sides induetively presented to the said po-

lar projections. S

~ 10. In a dynamo machineor motor, the comn-
bination of a revoluble core-piece having a
consequent polar portion subdivided into a
set of separate radial arms, a magnetic exten-
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sion from an opposite pole of said core-piece,

and a series of fixed coils presented to the
sides of said polar arms and mounted on said
magnetic extension so asto be in a magnetic
circuit from the consequent polar portion
closed exteriorly by said extensions. =

11. The eombination, substantially as de-
geribed, of an electro-magnet having a series
of polar projections from a consequent pole,
two energizing-coils at opposite sides of said
pole,and aseries of separate coilsinductively
related to said consequent polesand applied to
iron masses forming magnetic extensions from
the core having such consequent pole.
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larity, field-coils surrounding said core, iron ! = 12. In a dynamo-electric machine or motor,
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a moving element consisting of a core having |

a consequent polar portion extending trans-
versely outward into a number of separate
poles of the same name, in combination with

a fixed coil for said core and another setf of |

fixed coils mounted on a magnetic extension
of the core presented to said poles.
15. The combination, with the iron core-

piece M, mounted on its longitudinal axis, of |

energizing-coils combining to produce a con-
sequent pole in said core-piece between them,
a bundle of iron plates secured to the conse-
quent polar portion of the core-piece and each
divided at its periphery into a series of polar
projections, and a second setof coils mounted
on a magnetic extension from said cove-piece
and presented to the end of said projections.

1+. In a dynamo machine or motor, a revo-
lable iron core-piece mounted on its longi-
tudinal axis and having a laminated mass of
ironsecured toitand divided peripherally into
separate poles, in combination with fixed en-
ergizing-coils for developing polarity at the

poriton of said core-picee where thelaminated

432,655

mass 18 located and a series of fixed coils
presented to the ends of said separate poles.

15. In a dynamo machine or motor, the
combination, with an iron core having fixed
energizing coil or coils continually traversed
by exciting-current, of aseries of projections
extending radially outward from a central
revoluble polar portion of the mass of iron
cnergized by such coils, all such projections
being of the same polarity and continually
polarized, and a fixed magnetic extension
from an opposite pole of said core carrying a
series of fixed eoils arranged in the periphery
of a cirele around said polar projections and
presented to the came, as and for the purpose
desecribed. |

Signed at Liynn, in the county of Essex and

| State of Massachusetts, this 18th day of Octo-

ber, A. D. 1889,
ELIITU TIHHOMSON.

Witnesses:
J. WESLEY (GIBBONEY,
A. L. ROHREL.
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