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To all whom it may concern:

Be it known that I, THOMAS B. KINRAIDE,
of Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Electrical Apparatus, of which the following
description, in conneetlon with the accom-
panying drawings, is a specification, like let-
ters on -the drawings representing 1ike parts.

My invention is herein shown as applied to
dynamos or motors, and it resides in the dis-
covery or application of a new principle of
winding, by which the lines of magnetic force
are conveyed from a larger area to a smaller
area for use, thereby pmduem polarization
without any large extent of interior repul-
sion, such as 1s manifest-ed in bar or ¢ylin-
drical magnets or pole-pieces.

My invention might betermed a ¢“ focalizer”
or ‘“‘magnetictr aanm mer” forthe reasonthat
it feeahzes at the center all the lines of force
from the successively longer turns towm d the
periphery. 'This gives quantlmtwe effect and
transformsthe mag*netw effect due tothelines
of force from the longer turns at the periph-
ery into magnetic potential at the center.

My invention will be more fully appre-

‘hended from the following deseription, taken

in connection with the accompanying draw-
ings, which are illustrative of different em-
bodiments of my invention.

In the drawings, Figures 1 and 2 are cen-
tral vertical seetlous of ield-magnets con-
structed and wound to embody my inven-
tion. Iig. d 18 a view in side elevation, and
Fig. 4 1s a sectional perspective, of another
form of field-magnet for a dynamo or motor
Fig. 5 is a
central vertical section, and Fig. 6 a side ele-

vation, (partly broken ) of still another con-
struction embodying ‘the same invention,
these figures showing the foecalizer-field with
extensmn -poles.

In Fig. 11 have shown a ﬁeld magnet hav-
ing two opposite pole -pieces a whwh it will
be understood, cooperate with an arma,tm e,
which, howevel is not shown, inasmuch as
it does noft mnstitute part of my present in-
vention, my invention relating to the form
and arrangement of the field-winding. 'T'he

field-winding is indicated at 0, where it will |

be seen that instead of being wound around

the pole-piece in the form of a cylinder,which |

| would be the usual winding, it is wound with

progressively longer coils or turns, the short-
est turns being at b’ and increasingin length
from that pomt to the outer or pellpheml
turns at 2. Preferably the winding 1is very
thin, in order that it may have direct action
upon an extended area of the magnetic-field
material, and I have herein shown the re-
spective poles as energized from the opposite
parallel surfaces a° a3 thereby producing a
motor or generator of the iron-clad type.

In Fig. 3 the pole-pieces a ¢ are at the cen-
ter of disks a* o connected at o’ to consti-
tute virtually one magnet.

Figs. 3 and 4 also Show dlsk-sha,ped fieldsin
whlch the pole-pieces a o’ pr oject in opposite
directions from the hubs o’ of similar cast-
ings af, the latter preferably having exten-
sions a8 thereof to constitute journal-bear-
ings for the armature-shaft. (Not shown.)

Figs., 5 and 6 show a four-pole alternator
havnw a split winding made up of the two
parts 0% b%, which act on the disk-shaped field-
magnets o' the same as in the other figures,
the difference being, however, that the pole-
pieces a! are splead apart or extended, an
armature being shown in position havmﬂ'
stampings in t.he form of flat oblong strips of
sheet metal ¢, bent at right anﬂles opposite
the pole-pieces and ont%mmw armature-
windings ¢’ ¢*, which may or may not rotate
with the armature, asmay be preferred. This
form of winding focalizes the magnetic iines
to the best advantage and produces a quan-
titative effect at the pole-piece at the center.

One advantage of my new system or man-
ner of winding is that much less winding 1s
necessary for ﬂ*ivinn a pmctic&lly—satumted
pole-plece, and moreover, the polalization
of the lines of mawnetm force takes place in
the most natural manner without interior re-
pulsion or pressure exceptat the place of use
where required, and the lines of force are not
wasted and d1351p&ted Theirnatural and nor-
msl outlet or direction of movement in or on

the iron is toward the pole-piece at the cen-

ter, where the polarization is desired. Also
by having the winding spread out in thin
layers, as shown especmlly in Figs. 1 and 2,
there is & minimum conflict of hnes of force in

the windings themselves, there being merely
enough thickness of winding overthe surface
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of the iron to generate just the number of
lines of foree which can be accommodated by
the iron. |

By this system of winding the field offers
less resistance to the flow of the energizing-
current, the strength of the field at the pe-
riphery being almost nil, while at the center
the concentration gives great strength, and
on account of this low resistance I am en-
abled to obtain a much higher degree of satu-
ration in the coil of the armature, and in con-
sequence much greater efficiency from the
machine.

By spreading the pole-pieces, as in Fig. 3,
I am enabled to employ an armature or sec-
ondary winding of very many turns and
small diameter, which produces high voltage.

I have chosen for illustration in explain-
ing my invention castings adapted to dyna-
mos or motors; butit will be understood that
my invention is not restricted in this respect,
but may be used for transformers of various
descriptions and, indeed, for a wide range of
electrical work, and T intend herein to claim
the same broadly.

Ilaving described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In an electrical apparatus, an eclectro-
magnet for producing a magnetic field, and
means for polarizing or converging the lines
of magnetic force of said magnet from a large
area thereof to a smaller area or pole, said
means including a winding spread out coex-
tensively with said large area and immedi-
ately adjacent to the surface of said magnet,
substantially as and for the purpose set forth.

2. In an electrical apparatus, an electro-
magnet having its center of polarization sub-
stantially coincident with the mechanical cen-

ter ot the magnet, said magnet extending

619,761

therefrom in a relatively thin body of con-
stantly-inereasing circumferential area from
sald center, and a relatively thin winding for
sald magnet, said winding having its turns
constantly longer as they recede from said
center of polarization, substantially as de-
seribed.

5. In an electrical apparatus, codperating
magnets having central pole-pieces or places
of polarization, said magnets each extending
laterally in divergent directions from their

i-respective regions of polarization, and wind-

ings forsaid magnets, said windings proceed-
ing from said central pole-pieces outwardly
along the surfaces of said radiating parts of
the magnets in turns longer as they recede
from the said pole-pieces, and said magnets
inclosing their said windings between them,
substantially as deseribed.

4. In an electrical apparatus, codperating
magnets having central pole-pieces or places
of polarization, said magnets each extending
laterally in divergent directions from their re-
spective regions of polarization, and windings
for said magnets, said windings proceeding
from said central pole-pieces outwardly along
the surfaces of said radiating parts of the
magnets in turns longer as they recede from
the said pole-pieces, and said magnets inclos-
ing their said windings between them, the
said pole-pieces being spread apart, and an
armature to cooperate with said pole-pieces,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

TIHOMAS B. KINRAIDE.

Witnesses: |
GEO. II. MAXWELL,
ALEXANDER C. PROUDWIT.
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