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To all whom it may conceriv

Be 1t known that I, ALEXANDER W. MER-
TON, a citizen of the United States of America,
residing at St. Lonis, in the State of Missouri,
haveinvented certain new anduseful Improve-
ments In Armatares for Dynamo-Iilectrie Ma-
chines; and I hereby declare the following to
be a fnll clear, and exact description of the
same, refexenee being made to the accompany-

ng drawinga, Wherei n like lettersrefer tolike

parts throughout the several views.

This invention relates to improvements in
that class of armatures known as ““ring-arma-
tures,”” and applies particularly to the flat or
Pacinotti type of such armatures.

The objects of the invention are, first, to
provide meansin fiab ring-armatures whereby
sections thereof, comprising one or more coils
which have become damaged, may be readily
replaced by duplicate and perfect sections,
and to have such sections of such dimensions
and form as will allow of their being revolved
in an ordinary lathe or othersunitable machine
for the purpose of winding the armature-coils,
doingaway with theslowand laborions method
of hand-winding, which the form of the ordi-
nary ring-armature necessitates; second, im-
provement in the constraction of laminated
flat ring-armatures, whereby, without mate-
rially affecting theirstrength and without ma-
terially increasing the magnetic resistance of
the core, sections or portions of the ring hav-
1ng one or more colls wound thereon ecan be
readily detached and taken ont and duplicate
sections inserted; third, improvement in the
construction of laminated sectional ring-arma-
tures, whereby interchangeability of parts is
attained; fourth, to combine with the forego-
ing features a perfect insulation of the laminse
composing such armatures and of the sections
from each other without materially affecting
the magnetic continuity of the core; fifth, 60
combine in 2 laminated sectional ring-arma-
ture strength, rigidity, and accuracy of struct-
ure and cheapness of manufacture; sixth, to
provide for the ventilation of such armatur es,
and, seventh, 1mp:¢.0x*ement in the manner of
&tt'l@hll]g such armatures to the spiders on
whichtheyare mounted, providing at the same
time for the insulation of the armature from

the spider.

Laminated armatures of the fiat ring or

Pacinotti type have hitherto usually been so

constructed as to form a continuous ring, upon
which the colls are wound.
course precludes all possibility oif winding
such armatures otherwise than by hand, liter-
ally winding the wire dround the core, which
is a slow, tedious, and expensive operation.
It thus beeomes necessary, should any aceident

~occur to one or more coils, to abandon the use

of the entire armature until these coils can be
laboriously unwound and rewound in the man-
ner stated, which in large machines 18 an un-
dertaking requiring several days to perform,
daring which time the machine 1s useless.
Such a loss of time is generally a very serious
inconvenience to those operating dynamos or
motors, and often caunses grave doubts to be
cash upon the reliability of this class of ma-
chinery. It is therefore chiefly with the ob-
ject of facilitating and cheapening thelr re-
pair and manufacture that I have devised the
armatures herein deseribed, and also with the
object of improving the coustruction of sec-
tional laminaved ripg-armatures, as regards
efficiency, cost, 5tle”1ﬁth stiffuess, and aceu-
racy. The methods which 1 employ to attain
these objects are illustrated in the accompany-
ing drawings, wherein—

Ficure 1 is a side view of an entire arma-
ture without the wire. Fig. 2 1s an edge view
of the same. Hig. 3 is a sectional view of the
same through the line A B in Fig. 1. Fig. 4
is alike sectional viewshowinga modified form
of spiders. Fig. 5 i1saside view of a detached

section with the radial pole-piece attached:

Fig, 6 1s an end view of the section shown in
Fig. 5, Hig.Tisa tm) VIeWw Or pla.n of same.
Figs. 8 and 9 ave side and edge views ol the
radlal polepiece P. Tig. 10 1is a side eleva-

tion of a detached Seetmu, in which provision
is made for ventilating the interior of the core,
and in which the wire coils are shown In sec-
tion for the purposeof indicating how the coils
are wound on the section. Fig. 11 18 a sec-
tional view of the same through the line A B
in RFig. 10, the wire coil omitted. I'ig. 12 18
a top view or plan of the same. Iig. 13 18 a
detached sectional view ol the bent plate M
through the line A B in Fig. 10. Fig. 1l 8 a
side view of @ modified form of section. Fig.
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15 18 a sectional view of same through line C
D in Fig. 14. Fig, 16 is a top or plan view
of same. -=

The section shown in Figs. 5, 6, and 7 has
a solid core composed of alternate long and
short layers or plates of sheet-iron fastened to-
gether by a suitable number of rivets, as » 7 .
These plates so arranged form at each end of
the section alternate tongues a a a, &c., and
recesses b b b, &e. The short plates leave re-
cesses, Info which the tongues formed by the
projecting plates of the adjoining section fit,-
bringing the holes i hintheinterjacent tongues
of thetwosectionsoppositeeach other. A pole-
piece, P, 1sthen placed on each side, fittinginto
the radial recesses formed between the coils.
The whole is then fastened together by coun-
tersunk headed bolts passing through one of the
pole-pieces, through the holes A % in the inter-
Jacent tongues of both sections, and screwed
1nto the pole-piece on the oppposite side. The
Ing of the pole-piece, which projects inward,
is then bolted to the spider, as shown in Figs,
1,3,and 4. Theresmaining sectionsare mount-
ed and fastened together in the same maunner
until the ring is completed. The complete
ring mounted on the shaft is shown in Figs. 1,
2, 3, and 4. The two outside plates of each
section are of a suitable shape, and are bent
up at the ends to a right angle to form the
flanges f f, between whieh the armature-coils
s are wound, and which keep the coils in po-
sition when the section is detached from the
armature and confine and form the coil-wire
during the process of winding. These flanges
also serve as a guide when slippping the coil
1nto its place and protect the insulation of the
coll from injury, and aid materially in stiffen-
ing the armature by fitting against the sides
of theinserted pole-pieces. The coilssarein-
sulated from the core in the usual way.

The plates composing the sections may be
insulated from one another by any suitable ma-
terial to prevent the generation and flow of
Foucault currents. To make the insulation of
these plates perfect, the rivets by which they
areheld together,and the bolts passing through
the pole-pieces and holding the sections to-
gether, may be insulated from the core by
means of vuleanized fiber or other non-eon-
ducting bushings, as ¢ ¢ ¢, &e. The pole-
pleces may be insulated from the spider by
means of non-conducting washers, as shown by
ddin Figs. 3 and 4, and by insulating the bolts
with bushings, as ¢ ¢in the same figures. The
spider should be made of brass, gun-metal,
bronze, or other non-magunetic material, that

-1t may not form a conductor by which the mag-
netic lines of force can escape across from one

pole of the field to the other without being
traversed by the wire of the armature-coils.

The pole-piece P (shown detached in Figs.
8 and 9) I prefer to make of separate plates of
soft sheet-iron, as indicated in the drawings,
which may be insulated and riveted in the

387,432

| and using dies to stamp out the sheets and

holes perfect uniformity of shape and also in
the position of the holes 1s attained. This

could not be done if they were cast or forged
in one piece withount much skilled and correct

labor. A better quality of iron, more per-
fectly annealed, can also be secured by this
means.

Inthesectionshownin Figs.10,11,and 12 pro-
vision is made for ventilating the interior of the
core. Itisconstructedinthesame general way
as the solid section, with the exeeption thatsev-
eral of the plates—preferably several near the
outsideofthecore—areomittedandtheirplaces
occupled by the detached washers w w w or
other pieces suitably shaped to allow a free
circulation of air, as shown in the drawings.
In this construction the outside plates, which
are bent up to form the flanges f f, are cut
somewhat narrower than the other sheets of
the core. This leaves a shallow recess or
groove along each corner of the core, into
which the bent shield-plates M M fit. These
plates cover the edges of the core, and, being

-a short distance from said core, leave an air-

space, allowing a free circulation of air be-
tween sald plate and the core and communi-
cating with the spaces in the interior of the
core kept open by the washersww w. When
the armature revolves, a current of air is sef
up, flowing in under the shield-plate M. cov-
ering the inner edge of the core, up through
the spaces in the core, and out under the
shield-plate M, covering the outer edge of said
core, as indicated by arrows in the drawings.

In the construction of the section illustrated
by Figs. 14, 15, and 16 the bent shield-plate
M is employed, as in Figs. 11, 12, and 13, but
merely for the purpose of covering the sharp
edges of the plates of the core to prevent abra-
sion of the insulation between them and the
wire of the coils s. 1t may, however, be
placed some distance from the core, asin Figs.
11, 12, and 13, to allow a partial ventilation
of the coil.

If as many tongues and recesses as there are
plates in the section are not desired, two or
more plates may be used for each tongue and
recess. While the joining is notf so strong nor
so perfect,magneticaliy,asifevery plate formed
a tongue or recess, still, where the core has
considerable thickness and is composed of
many plates, the strength and magnetic inti-
macy would be ample. It will be seen that
this method of interleaving the plates gives
great strength,as the bolt holding the sections
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together would have to be sheared as many

times as there are tongues before the sections
could be pulled apart.

The armature may be mounted upon two
separate spiders, as shown in Fig. 4, instead
of one, as shown in Fig. 3. This provides
means of adjustment for various thicknesses of
Cores.

The flange shown on the bent shield-plate

same manner as the sections. By doing this | M, forming a continuation of the flange £, may
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the flange f extend farther than the edge of
the core.

If the armature is not required for heavy
duty, or where high efficiency is not impor-
tant, 1t is not necessary to insulate the laminge
of the sections nor to use the method of venti-
lation herein described; but it is desirable to
do 8o where these confhtlom do not exist, to
prevent the armature from heating, by bleak—
Ing up the Foucault current- ClI‘GllltS in the

11]1]61‘101’ of the core, and also by the cooling

influence of air-currents. I consider that the
best method of insulating the lamine is to
cover them, either in the sheet or after they
have been cut to shape, with a thin coating ot
sonie insulating compound, such as J‘tpan as-
phaltum, var msh or other suitable mixture.

T attain several desirable advantages in sec-
tional armatures by the construction herein
described.

By bnilding the sections up of alter nate long
and short sheﬂtc. of 1ron,so that the same Sheet
forms the tongue at both ends, great strength
and &afety, and also accuracy and unifor mlty
of dimensions, are secured, as the long plates
form a contmuous ring wheu joined together,
and neither the Strennth nor the ]encrth of the
section dependsapon thesu WS Or uvets which
hold the plates together, Where interchange-
ability of section is desired,the last-mentioned
teature 1s very important.

The form aund strength of the ring are pre-
served entirely independent of the spider upon
whica 1t is mounted, and the jolning of the
sections is separate from and in no way con-
nected with their fastening to the spider. The
non-maguetic spider does not extend into the
magnetic core of the sections, but is wholly
within the internal diameter of said core.

I am aware that sectional armatures have
been devised wherein the sections are bolted
or otherwise fastened directly to projecting
arms or lugs of the non-magnetic spider,which
extend out into the magnetic core of the sec-
tions for the purpose. These non-magnetic
arms or lugs occupy space which might othel
wise be filled to advantage with iron and de-
crease the magnetic conductivity of the core.
This is a grave disadvantage which I obviate
In my construction, as the sectional ring is
mounted upon the spider by means of the mag-
netic pole - pleces extending inward to said
spider, which is whoelly within the inner cir-
camference of the magnetic ring. In this way
1 get 2 maximum amount of iron in the core

and pole-pieces, which greatly increases the
efficiency of the armature by lowering its mag-
netie resistance and preserving throughout the
magnetic section of the core. By this method

of mounting I am also enabled to get the great-
est possible amount of wire on the sections, as ..
the necks of the magnetic pole-pieces by which
the ring is mounted upon the spider emerge
from beLWeen the coils at the outside, where
by reason of the curved form of the coils there

Cald

Nelther need | is always an opening, even when the coils are

close together at their inner edges.

The most serious fault which has heretofore
existed 1n sectional armatures is the imper- 70
fectness of the magnetic connection and 1nti-
macy of the sections. None of the armatures
of which I have knowledge combine a perfect
insulation of the sections from cach other, and
at the same time maintain the magnetic cons-
tinuity of the ring. By making a great many
laminations in the core, so thabt the greatest
possible number of tongues and recesses 1S
formed, I am enabled to break up the 1induced

|
{J1

| eurrents by insulating the lamine and the see- 3¢

tions from one another without decreasing the
magnetic conduetivity of the ring, because by

so doing a very large surfuce of the plates of
the adjacent sections 18 brought into close
proximity, thus almost eliminating the mag- 83
netic resistance of the insulation.

1 am aware that sectional ring-armatures
have heretofore been made, and I have no 1n-
tention of broadly claiming such a coustruc-
tion. I am notaware, however, of any arma- 9o
turesembodying theimprovementsand advan-

| tages possessed by the armature herein de-

scribed; and,

Having thus fully and clearty explained the
objects, construction, and operation of my in- g3
vention, I claim and desire to secure by Let-
ters Patent—

1. A flat ring-armature composed of fami-
nated sections, having one or more ¢olls of
wire wound on each %(ttl(m? any of sueh see- 102
tions belng detachable, said sections composed
of alternate long and short plates fitting ;mfl
joined together by means of the tmw“t“% AR
recesses fowlﬁd thereby, %uhatﬂntmlh as and
tor the purposes specified. 105

2. A flat ring-armature composed of lainl-
nated sections, the lamina@ thereof being 1n-
sulated from each other, having one or more
coils of wire wound on each seetion, any of
such sections being detachable, said sections 1710
composed of alternate long and short plates,
fitting and joined together by means of the
tongues and recesses [ormed thereby, substan-
tially as and for the purposes specified.

a. A flal ring-armature composed of lami- 115
nated sections, having oune or more coils of
wire wound on each section, any of such sec-
tions being detachable, sald sections fitting to-
gether by means of tongues and recesses, 1n
Combilntion with aspiderand detachablemag- 120
netic pole-pieces, by means ot whieh the arma-
ture-ring 1s mounted on the spider, substan-
tially as Cand for the purposes specified.

4, A flat ring-armature composed of lami-
nated sections, the lamince thereof being in- 125
snlated from each other, having one or more
coils of wire wound on each section, any of
such sections being detachable, said sections
fitting and joined together by tongues and re-
cesses, in combination with a spider and de- 130
tachable magnetic pole-pieces, substantially as

| and for the purposes specified.
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5. A flat ring-armature composed of lami-
nated sections, having one or more coils of wire
wound on each section, any of the such sec-
tions being detachable, saidsections fitting and
5 joined toc-"ethel by tongues and recesses, in
combination with a splder and detachable mag-
netic pole-pieces, said pole-pieces being in-
sulated from the spider, substantially as and
for the purposes specified,

6. A flat ring-armature mmposed of lami-
nated sections, “the laminee thereof being in-
sulated from each other, ]mn,mn one or more

colls of wire wounrd on each sectmn? anv of |

such sections being detachable, said sections
fitting and joined towethel by tonﬂ ues and re-
cesses, in combmatwn with a spi{]er and de-
tachable magnetic pole pieces, said pole-pieces
being insulated from the spider, substantially
as and for the purposes specified.

A flab ring-armature composed of lami-
nated detachable sections having flanged outer
plates, and having one or more coils of wire
wound thereon, said sectious fitting and joined

together by tono*ues and recesses, suLstfmtm]]y
as “and for the purposes Speuﬁed

S. A flab ring-armature composed of lami-
nated detaehable sections, the laminge thereof
1nsulated from each other, provided with
flanged outer plates, having one or more coils
of wire wound thereon, said sections fitting
and joined together by tonn ues and recesses,
substantially as and for the purposes specified.

9. A flat ring-armature composed of lami-
nated detachable sections, provided with
flanged otuter plates, and havmﬂ one or more
coils of wire wound thiereon, smd sections fit-
tingandjoined by tongues and recesses, in con-
bination with a Splder and detachable mag-
netic pole-pileces, by means of which the ring
is mounted on the spider, substantially as and
for the purposes specified.

19. A flat ring-armature composed of lami-
nated detachable sections, the laminge thereof
insulated from each other and the outer plates
flanged, sald sections fitting and joined Dby
toncrues and recesses, and hamnﬂ one or more

orls of wire wound thereon, in cmnbm&tlon
with a spider and detachable magnetic pole-
pieces, by means of which the ring is mounted
on the spider, substantially as and for the pur-
poses specified.

11. A flat ring-armature composed of lami-

nated detachable sections, fitting and joined
together by tongues aund recesses, having

e drw_, 2=

|

wound thereon, in combination with a spider

and detachable mw netic pole-pieces, by means
of which the ring 18 mounted on the spider,

said pole-pieces being insulated from the Spi-
der, substantially asand for the purposes speci-
fied.

12. A flat ring-armature
nated detachable sections, joined and fitted to-
cether by tongunes and recesses, the laminee
thereof insulated from each other the sections

 having flanged onter plates and havmg one or

more ¢oils of wire wound thereon, in combi-
nation with a spider and detachable magnetic
pole-pieces, said pole-pieces being insulated
from the spider, substantially as and for the
purposes specified. -

15. Inafabtring-armature, the combination
of detachablelaminated core-sections, aspider,
and detachable laminated pole- pieces, by
means of which the ring is mounted on the
spider, substantially as 'md for the purposes
specified.

i4. A dynamo-armature section composed
of lamine, the outer plates of the laminge be-
ing flanged, and shield-plates which are ar-
ranged between the flanged plates and cover
the edges of the lamingce, substantially as and
for the purposes specl ﬁed

15. A dynamo-armature section eompased
of laminge, having its outer plates tlanged for
the coil, and flanged shields to cover the edges

of the laminee and complete the coil-flanges,

substantially as and for the purposes specified.
16. The combination, in an armatuare, of 4
laminated core, two 1ndependent or Separate
spiders, and two independent sets of pole-
pieces which connect the respective spiders
with oppositesides of the laminated core, sub-
stantially as and for the purposes specified.

composed of lami--

| flanged outer plates, onie or more coils of wire 53
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17. The combination in an armature, of 93

- laminated core-sections, two independent or

separate spiders, and two independent sets of
iaminated pole-pieces which eonnect the oppo-
site sides of the core-sections with their re-
spective spiders, substantially as and for the
purposes specified.

In testimony whereof I affix my signature, in
presence of two witnesses, this 5th day of De-
cember, 1887.

TALEXANDER W,

Witnesses:

HENRY V. EHLERT,
WM. MORGAN.

MESTON.
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