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Ta a,ZZ w]wm it o J concern:

Be it known that I, JAMES J. WooD, a citi-
zen of the United States, residing in Brook-
Iyn, in the county of Kings and Stete of New
York have invented certe,m new and useful

-,Improvemen’rs in Armatures for Dynamo-

Electric Machines, of which the followmﬂ‘ 18 &
specification.

This mventlen relates to aunatmes of the
Gramme-ring type for dynamo or magneto
electric mechmes or electromotors.

The object of the invention is to provide a
practicable construction which will enable a
ring-armature to be made in sections, where-
by are secured the 1mp01ta,11t admntwee of
oreater ease and cheapness in Wllldlllﬂ‘ the

“coils upon the core and greater facility in re-

pairing or renewing a defeetwe coll. Tothis
end I construct my improved armature with
a core divided at intervals into sections over-
Japping one another at their joints, each sec-
tion being wound with a suitable number of
coils, Wllel eby any section with the coils
wﬁound upon it may be removed from the
other sections in order to repailr, replace, or
The sections are
connected together and mounted upon the ar-
m&tnre-shaft by means. of carrier-arms or
spiders fixed on the shaft and engaging the
sections at or edmeent to their Jomts "1 hese
carrier-arms are so constructed that on being
forced to place they draw the core-sections

inwardly, or toward the axial center, whereby

the successive sections are forced into inti-
mate magnetic contact at their junctions.
The ad;|0mm0 ends of the sections overlap in
such manner that the end of one extends out-
side of the end of the other, whereb3 the eti-
fect of -centrifugal force is to insure oreater
rather than 1ess intimacy of mag netle COT-
tact, and thereby retain the mag netle COn-
ductivity of the core unimpaired. The lami-

nation of the core to avoid Foucault currents

- is provided for without thereby weakening
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the sections or increasing the ‘difficulty of
uniting them as compared: Wlth sections which
are not laminated.

In the accompanying drawings, Figure 1 is
a diametrical section of my Improved arma-
ture, showing its commutator in elevation.

- Fig. 92 is an end elevation of the armature,

showmﬂ‘ it dissected and partly in transverse

this method of windin

and a jaw b, extending

Fig. 1. Fig.5 18 a perspective view of one of
the sections of the core removed. Kig. 4 in-
cludes a longitudinal section and an eleva-
tion of one of the core-section caps removed.
Fig. 5 is an elevation of one of the layers or
laminege of sheet-iron of which the armature-
core 1s built up. Hig. 6 1% a plan of an Insu-

lating-plate.

The remaining views. 11111:3t1*a,te 1110d1ﬁ(3&-
tions,and will be full} described hereinafter.

Refermne to the drawings, let A designate
the .:u’*meture as a whole, b the armature-
shaft, and C the_eommutetor - The commu-
tator and its connections, with the terminal
wires of the armature-coils, may be of any
known construection, and will not be herein

described.

D designatesthe soft-iron core of the eune,-
ture, which is subdivided i1nto sections or

segments d d of any convenient or suitable

1111111be1* six being shown in Kig. 2.
K .deswn_&tes the armature Wmdmg, con-
sisting of coils e ¢, wound around the core D

between radial separating-plates ¢ ¢ of insu-

lating material. There is nothing novel in
_ oa Gramme armature.
For further information as to the precise

winding that is preferred, reference may be

made to my application for patent for ELI‘I]’lEL-
“ture-windings ‘for dynamos ﬁled October

1888, Serial No 287,917,

F and B’ deswnete the spiders by which
the armature is mounted on the armature-
shaft. These spiders have as many radial

arms as there are sections d d on the arma-

ture-core, and their arms engage the core at
or adjacent to the joints between the sec-
tions. Each arm consists of a radial web a,
a head o', against which the core-sections rest,
around one side of
the core and terminating in a beveled end

portion or finger 0’, which overlaps the outer

side of the core, as shown in Fig. 1. The spi-

| section, cut in the plane of the line 2 2 in
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der I has a long hub 7, which is keyed on the

shaft B and one end of which is reduced.
The spider F” has a short hub f/, which fits
over the reduced end of the hub 7 and is fast-
ened thereon by a nut g, which engages

screw-threads formed on the pr otrudmw ende

portion of the hub f. The core-sections d d

| are made to overlap at their joints: or, in

100
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other words, are united by means of scarf-
joints. The purpose of this is twofold, first,
to afford an extended bearing-surface at the
joint in order that the metallic contact of the
two sections may be as complefe as possible,
whereby the magnetic conductivity of the
core 1s preserved unimpaired, and, second,
to provide against the tendency of centritu-
oal force to spread the sections apart and
thereby impair their magnetic contact. ‘l'o
accomplish. the latter purpose it is essential
that the sections shall be supported at or near
their junction by means of supports engag-
ing the outer side of one section, the end of
which laps over and is exterior to the end of
the other section. Thehooked fingers b’ con-
stitute these exterior supports in the con-
struction shown. The effect of centrifugal
force is to throw the inner overlapping end
into firmer contact with the outer overlapping
end, since the outer tendency of the latter 1s
resisted by its supports.

The preferred form of scarf-joint is that
shown in Fig. 2, where the end of one section
is formed with a projection /A, entering a
oroove in the end of the adjoining section be-

"~ tween a short projection 2 and a long projec-
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tion 7. The projections h and ;7 overlap for a
considerable distance, the outer projection 3
being supported by the hooked fingerd’. All
the sections are alike, each one having a pro-
jection 7 on one end and a projection 7 and 4
on the other, as shown in FKig. 3. This con-
struction is preferred, for the reason tkat it
brings the joints between the sections on the
inner side of the core in such position rela-
tively to the outer overlapping projection 4
and its support 0’ that the adjoining ends of
both sections may rest upon and be supported

of the two spider-arms. DBy referrmﬂ to Fig.
1 it will be seen that these heads a’ o mhmh
stand directly in line with each o‘rher, anp-
proach each othercloselyin the middle and ex-
tend thence to the outer sides of the core, so

that they afford a guide for the COI‘G*SQCUOHS,_

supporting the latter for almost the entire
width thereof, and, being thick enough to
bridge over the joint between the sections,
they thus support both ends of each section.
This support is chiefly useful in the assem-
bling of the sections, since in order to allow
of crowdmu them tog ether at their joints the
outer faces of the heads a’ o’ are turned very
sliehtly smaller than the inner diameter of
the core.

The core-sections might be of solid iron;
but preferably they are built up of insulated
lamingein ordertosuppress Foucault currents.
To this end sheets or leaves £, of the shape
shown in Kig. 5, are stamped from thin sheet-

iron, and a sufficient number of these leaves

are superposed one upon another, being sepa-
rated by some suitable insulating medium—
such as varnish orthin paperoroxide—where-
by a sufficient thickness of laminee is acquired

to form an armature-section of the desired

Fig. 3.

1o by the flat seats afforded by the heads o’ o’

418,301

width. Against the opposite sides of the su-
perposed laminge are placed two iron plates
m m, of sufficient thickness to afford the de-
sired strength, as shown best in Fig. 3.
lamine £ & and the plates mmare all formed
with coinciding bolt-holes n n, two or more
in number, three being shown. These holes
may either be punched before the parts are
put together, or they may be drilled afterward.
Ingulated bolts p» p are then put through these
holes, their heads coming against the plate m
on one side and nuts being screwed on their
opposite ends against the plate 2 on the other
side, whereby the plates m m are drawn to-

gether and the intervening lamingae are com-

pressed into a compact and rigid mass, there-
by forming the laminated sectlonq shown in
The bolts p p are insulated by means
of a tube or sheath of insulating material
slipped over them and by means of washers
of insulating material placed against the
plates m beneath the bolts and nuts , respect-
ively. The sections thus made are wmplete
except that their opposite ends or sides m m
are angular, and consequently unfitted for
wmdmo the coils upon.

It is cu&tomarv to construet Gramme-ring
cores with their 0pp0q1te sides orends 1ounded
in approximately semicircular form. This 1
accomplish in my improved sectional core by

fitting onto the opposite sides of the sections

half-round caps ¢ g, one of which is shown
detached in Fig. 4.
shape, corresponding in curvature to thecore-
sections, and are of such length as to extend
from one spider-arm to the next,sothatwhen
in place their ends abut against the radial
side surfaces of the hooked portions b b of
the spider-arms in the positions shown by
the dotted arcs at ¢’ on the upper side of
Fig. 1. The cap ¢ 1s hollowed out on the fiat
side, which comes against the plate m, in or-
der toreduce the metal and prevent Foucault
currents, but chiefly to afford room for the
heads and nuts of the bolts » p, which pro-
ject into these hollow spaces, as shown in the
lower side of Fig. 1. The caps g g are fast-
ened in place hy SCrews 7 7, Fig. 2, passed
through holes 7 ¢/, Fig. 4, in the caps and
screwed into holes o” Blﬂs 2 and 3, in the
plates m m. One end s of each cap ¢ 1s made
solid or flat on its inner side, so that when
drawn to place by the screws » 7 1t overlaps
the projecting end of the projection i of the
next section, as shown at s’ in Fig. 2. The
opposite end of the cap 1s formed with &
thickening or filling piece ¢ on one side, which,
when the core is put together, overlaps the
end of the projection 7 on the nextsection, as
shown at # in Fig. 2. By means of these
overlapping portions s and ¢ engaging lateral
faces or shoulders s” and ¢’ the side faces of
the sections are maintained flush with one
another and the relative lateral displacement
of the sections 1s prevented. The sections
having been constructed and provided with
their caps ¢, as described, the winding of ar-

The

These. caps are ot arc
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of these plates 1s shown in Fig. 6.
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ma,ture-coﬂs 1S a,pphed to them, either by
winding the coils directly on the sections or
by winding them separately and slipping
them onto the sections. In the drawings I
have shown twenty coils e e applied on e&ch
of the sections; but this number may be va-
ried, as deSired Any number of coils from
one up to the greatest practicable number
may be applled to each section. The pre-
seribed number of coils having been properly
wound on the sections, they are fitted to-

gether end to end to formi a complete ring.

It will be understood that each sectwn of the
core is covered with insulation 4/, as usual,
and has msula,‘rmﬂ'—plates U U apphed to its
opposite ends, as shown in Fig.2. The shape
Thespider
F being in place on the sha,ft B and the spi-
der F’ removed therefrom, the armature is
then slipped over the Splder ¥, so that the
arms of the latter enter between the insulat-
ing-plates . When the armature has thus
been properly placed on the spider F and
pushed along thereon as far as it will go, the
spider K’ is shpped on, its arms also enters ing
between the plates # «, and the nut ¢ is
serewed on in order that the spider F’ may

- be foreibly moved toward the spider I. Dur-

30
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few instances of such modifications.
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ing this movement the beveled inner faces
of the overhanging fingers 6’ b’ on the ends

‘of the respective spider-arms engage the outer

sides of the sections and draw them all POW-
erfully and uniformly toward the center,
thereby drawing the scarfed joints into inti-
mate magnetic cont&et and drawing the core

to a perfe(,t circle. Subsequently the usual
exterior winding of wire v v 18 applied in

order to prevent any displacement of the

armature-winding by centrifugal force.

In case it at any time becomes necessary
to repair or rewind any coil or coils of the
armature, the latter can be readily and
qmckly dismounted and subdivided in order

‘to' gain easy access to the coil requiring re-

pair or renewal by unseérewing the nut ¢,
pulling off the spider .F’, and, after cutting
the exterior winding v v, dmconneetmﬂ and
lifting out the 5e0t10n carrying the defectw
coil or coils. . -

My invention may be VELIIOUSlj modified
by the omission of certain of its parts or fea-
tures, and by the varying of its mechanical
I will proceed to illustrate a

Instead of using a separate cap-piece g the
plates m m May be made of half-round form
in cross-section or be suitably rounded on

‘their outer sides, as shown for example in

Figs.7and 8. Insuch case the plates should
be provided with recesses to receive the
heads of the fastemnn—bolts O b and their
nuts. -

Instead of the SC&I‘f-JOlnt shown in Fig. 2

either of the forms shown in Figs. 9 aud 10
or that shown in Fig. 11 may be used. These

| 30111’[% are all so cumple as to 1*eq1111‘e no de-

scription.

Any number of Seetlous, from two up to
whatever limit of subdivision may be deemed
practicable, may be used. I consider three
sections the smallest number that is practi-
cally advantageous, and this number is more
suitable for sumll armatures than large ones.

_Flﬂ‘ 11 shows a Lhree-scctmn &1‘111&13111‘6 for

small machines. In general, the larger the

armature the ﬂreater the number of Seetlons

into which its core should be divided.
JInstead of employing two spiders F F’ only

‘a single spider may be employed, as hereto-

fore, for supporting the innerside of the core,
and some other means than the beveled faces
of the fingers b’ may be provided for drawing
the cor e-sectmns toward the center. .Iig. 12
is a fragmentary section answering to the up-
péer half of Fig. I, and showing Such a modi-
fication. The single spider has on each of
its arms o a head a’, extending the entire

width of the core and beyond the sides there-
of, and terminating in threaded eyes, into
which are screwed serews or bolts x x at op-
posite ends, which serews engage the oppo-
site ‘ends of a yoke 10, which extends outside
of the core, and by which screws this yoke 1s
drawn forc,lbly toward the center. The
screws x « are insulated from the yoke W, as

shown, in order to prevent the circulation of
| alternating currents through the yoke w and

head ¢’ and the two screws, as would other-
wise ocecur, and which would be productive
of heat and waste of energy. The construc-
tion first described 1s preferred, however, be-
cause of its greater smlphelty and cheapnecss
and because by a single tightening move-
ment all the core-sections are drawn simulta-

neously toward the center, whereas with the:

construction shown 1n 111

12 a separate

tightening motion is requir ed for each joint,

and it 18 Tess easy to draw the core to a per-
fect circle. The spaces or interruptions be-
tween the ends of the successive-caps ¢ ¢ con-
stitute approximately notches in the opposite
sides of the core coinciding with the spider-

“arms, and into which these arms enter at the

opposite sides, whereby the arms are enabled
to be made of greater width at this point
than would be possible were they to extend
outside of thecapsqq, whereby their strength
is greatly enhanced, as will be apparent
from the upper part.of Fig. 1. This notched
effect is also apparent in Kig. 13, which is a
longitudinal development of the armature-
core in a straight line, or what is commonly
termed a ‘““stretch-out” view, the right-hand
portion of the core being in section midway
between its outer and inner surfaces, and its
left-hand portion being in section through
the projections 9 7. The mannerin which the
caps ¢ ¢ embrace the opposite sides of the
section and overhang the projecting portions
of the adjoining Sectlons will be apparent
from this view.

I am well aware that sectional armatures,

broadly speaking, are not new, numerous at-
| tempts having been made to subdivide the

l|.l""'?
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‘moving fmd replacing

armature-core into a greater or less number
of sections by radial subdivision—as, for ex-
ample, in the case of the armature illustrated

In my patent, No. 251,745, dated August 31,

1830. Sectional armatures, however, as here-
tofore proposed have not proved practically
successtul, owing the difficulty of mounting
and eonueetmﬂ the sections and the diffi culty
of securing lamm&twn and perfect insul
to avoid Foucmﬂt currents.

In most of the constructions heretofore pro-
posed the core has been radially divided.
Such radial division is objectionable because
of the liability of the sections to slightly sepa-
rate under the action of centrifugal force
when- running at high speeds, thereby im-
pairing the magnetic conductivity of the core
and reducing the efficiency of the armature.

In the attempts at lamination that have
been made the laminze have usually been
united only at their ends, and difficulty has
been found in making a strong connection ca-
pable of resisting the centrifugal strain. The
interleaving or alternate overlapping of the
laminge of adjoining sections and the passing
of a bolt through the interleaved portion has
been proposed; but this construction is dis-
advantageous because of the difficulty of re-
a section.

My improved construction overcomes the
tendency to break contact by centrifugal ac-
tion quite as effectively as the one last re-
ferred to, while providing for a greater amount
of ironin a given space and euabling the sec-
tions to be readily separated and reunited.

It is characteristic of thatfeature of my in-
vention whieh involves the joining of the sec-
tions by a scarf-joint that the plane or planes
of the overlapping or contacting faces of the
joint are developed in directions parallel with
the rotative axis, or approximately so, in con-
tradistinetion to being in planes perpendicu-
lar to the axis of rotation, as is the case with
Interleaved laminege.

I claim as my invention the following de-

fined novel features or combinations, substan-

tially as hereinbefore specified, namely:

1. An annular armature-core consisting of
sections constructed to overlap at their june-
tion, the end portion of one section extend-
ing outside of the other, combined with sup-
ports for the sections adjacent to their joints

and engaging the exterior overlapping end

portion whereby centrifugal action is resisted
by said support and the inner overlapping
ends are pressed 1nto closer contact with the
outer overlapping ends.

2. An annular armature-core consisting of
sections united by scarf-joints, each section
being formed with two projections at one
end, a short projection at its inner side, and
a long projection at i1ts outer side, and on its

- oppositeend with a projection adapted to en-

ter between two similar short and long pro-

65 Jections on the next adjoining section.

3. An annular armature-core consisting of

ation

418,301

tion built up of leaves or laminge in planes
perpendicular to the axis of rotation, fast-
ened together with their edges comeldent at
the JOllltS

4. An annular armature-core consisting of
sections united by scarf-joints and each sec-

tion consisting of leaves or laminge arranged
with their edﬂes coincident at the JOllltS
and outer plate.s between which the laminse
are confined, and bolts passing through from
one plate to the other, whereby they are drawn
together and the 13,111111.;6 constituting one sec-
tion are united independently of the other
sections.

5. An annular armature-core consisting of
sections united by joints, each section con-
sisting of superposed laminge fastened to-
gether, and exteriorly-rounded caps consti-
tuting the opposite sides of the sections and
fastened to the laminze.

6. An annular armature-core consisting of

sections united by joints and each 5eet1011
consisting of leaves or lamina and outer
plates between which the laminge are con-
fined, with bolts passing through from one
plate to the other, whereby they are drawn
together, and exteriorly-rounded caps fast-
ened against the opposite sides of the plates
and formed with hollows to admit the bolt-
heads and nuts.

7. An annular armature-core consisting of
laminated sections built up of lmmnzu in
planes perpendicular to the axis of rotation,
united by scarf-joints in planes 111terseet1lw
the laminee, and with the lamine in the suec-
cessive sections meeting edge to edge in the
planes of the joints.

3. An annular armature-core consisting of
sections having exterior caps fastened against
the sides of the sections, the caps bemn con-
structed to partially overlap at their ends the
joints between the sections, whereby are
formed reciprocal shoulders for preventing
the relative lateral displacement of the sec-

70
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tionsin direction parallel with the axis of ro-

tation.

9. An annular armature-core consisting of
sections combined with a supporting ~sp1der
the arms of which engage the sections at their
joints, the sections hm* Ing caps or plates fast-
ened against the opposite sides of the sections
extending between the spider-arms and abut-
ting at their ends against the spider-arms.

10. The combma‘rmn with an annular ar-
mature -core subdlv 1ded into sections, of a
supporting-spider having asmany radial arms
as there are sections, and said arms con-
structed with heads ext@udmg across within
the core from side to side thereof and par-
allel with and coineciding with the joints be-
tween the sections, and “with hooked [ingers
Or Jaws embmcmn the opposite sides of the
sections and ovulmnﬂmﬂ‘ the exterior thereof.,

11. The combination with a supporting-
spider, of an annular armature- -core consist-
ing of sections united by scarf-joints, the one

sections united by scarf-joints and each sec- | member of each of which joints extends ex-
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temor to the other member, whereby, when
engaged by said spider, the relatwe displace-
ment in radial direction of said sections is
prevented, and said sections being provided

‘with oppositely-facing intereng&ging recipro-

cal lateral shoulders, as s s’ or ¢, for pre-
venting relative dlSplacement of the abutting
ends of said sections in direction pamallel

with the axis of rotation.

10

12.. The combination, with an annular ar-
mature - core subdlwded into sections, of

- means for supporting the core and drawing

20

30

the sections together, consisting of jaws b Z)
connected towebher and arrang ed against one
side of the core and formed with beveled fin-

gers 0" b/, overhanging the exterior of the
core

, and smulam Jaws “movable in direction
p&rallel with the rotative axis toward and
from the first-named jaws, arranged against
the opposite side of the core and formed with

beveled overhanging fingers 0’ b/, whereby,

when the Iast-namecl jaws are moved toward
the first-named jaws, the reciprocal action of

‘the beveled bUl"f&CGS of saild fingers exerts a
25

centripetal pressure against the . sections.
13. T'he combmatlon with an annular ar-

mature - core subdivided into sections, of
-means for supporting the core and- drawing

the sections together, consisting of a spider
having radial arms formed with jaws extend-
ing past one side of the core and said jaws
having beveled fingers overhanging the ex-

terior ot the core, and a second set of similar
Jaws arranged at the opposite side of the core |

“and formed with beveled fingers overhanging

the exterior of the core and S&ld last- nd,med
;]aws movable toward and from the first-named
jaws in direction parallel with the rotative
axis, whereby, when they are moved toward
the .ﬁ1*st-name_d jaws, the reciprocal action of
the beveled surfzwes: of said fingers exerfs a
centripetal pressure against the sections.

14. The combination, with an annular ar-
mature - core subdivided into sections, of

means for supporting the core and drawing
the sections together, consisting of two spi-

ders movable relatively to one another in di-
rection parallel with the axis of rotation and
formed with jaws extending over opposite
sides of the core, said jaws having beveled
fingers overhanging the exterior of the core,
whereby, when the two spiders are drawn to-
gether, the reciprocal action of the beveled
surfaces of said fingers exerts a centripetal
pressure against the sections.

15. The combination, with the sectional

. core D, of the fixed splder If,having jaws 0D,
formed with beveled ﬁnﬂers b7, the movable

spider K/, having similar jaws, and the nut g,
for forcing the spider ¥’ toward the spider F.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

- JAMES J. WOOD.

Witnesses:
ARTHUR (. TRASER
JNO. E. GAVIN.
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