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To all whom it may concern:
Be it known that I, Beryanp ArTHUR | means for inereasiy
BL;[RT‘\‘L’, citizen of the : e- | magnetic path throl
ding at Nor .Yoon, in the county of Hamil- | ture near the mnphu“
5 ton adnd State of vruo have invented certain | such a manner as t
new and useful I m)ro ements in A \rmature
Clonstruction, of wmcn the following is a full,

above enumerated. ’1&, { emplo;. 55
ctance of the

2 of th“ arma-

o

ih N 1 twuun 60

iron of said

i
clear, and e\act specification. |
My invention 1013@@5 to dvname electric | U(snsldera\d,my invention
10 machines, and more partie: ﬂzul\ the con- | ¢ a,mmtm‘e of o dynanio-

struction wd avrangement of the armatures
of such machines.
It has bncn customary in constructing ar-

e built up of 65
l the space or
egments in the

Leent

segi
matures of (Lynamu -electric machines, espe- or near the pe upnu" of the
15 cially the armatures of large alternators, to | e it is at a distance from said

build the core of segmenta 2l 1a mmxe amened
to a fixed frame if a rotating field is used, or
fastened to a shaft or Spl(l(}l Ui o rotati ting ai-
mature is employed. These Inminwe ave ar-
20 ranged with the ~Ldm( ent edges of ‘t’lc seg-
ments of cach hvur either in contact or
separated a short “distance, the opening or | edge 50

¢e 1"0 W
%

tions in it

ce,y
joint between adjacent scgments 'n a suwk,
layer bmnc of umf(dm width throughout its
25 length. The Lumm in adjacent layvers ars
shifted or staggered 50 as to increase the remote therefro 80
rigidity of the armature structure and hreak In Ux\ gecompanying  dv wung W lucl
the jomt between the armature segments. | illusivate the pre ferrod embodiments of
ed inventi@n, nt 1

In such a construction as just deseribec
30 especially in high speed machines, ov furbo- | tion & ;
alternators in which 2 small number of peles | ing a Lotu ung fle

are emploved on the field magnet, there is a | arma

e

lack of uniformity in the density of the | tion
; X L)
magnetic flux through the armature cor

1

35 In fact, it may be sald that the maguetic
=

flux in passing through th nmnzwur core be-
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tween the field magnet pol les, Tollows two
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1110*11(; Fie, 3 iz a diagra lew 90
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paths, one being short and of r_ugh density, | segine , . diagram-
and the otner bcmo long and of velatively natic vic | my improved ar Pmtmo con-
40 low density. The former :)atn is of velatively | struction; Tlg. 5 1s a face view of a station-

low reluctance fmd is close to the

ary aru hLuLL\, segm“,nt Du,nc.h ed In accord- 95
winding while the Iatter is of high reluctance | ance with z }

and remote from said v'pdmg The mag- Referring fo u‘“ drawings, 6 represents the
netic material of uhe armature core tends | shaft of a rotating ﬁcid magnet 2. The

45 toward saturation near the arima 'rre vmdm o | lamine 7 mounted v peon said shau are slotted
while the parts away from said winding 8o at & L, to receive the windings 9, which are held 100
far from sa tumtl\m This condition is un- | in the slots | by the wedges 10, The w indings

ges
are Cr\/l wbly so umne(iod that a north pol
i Dn)uu ced at N and a sonth pole at 3. The

A

desirable as it angments the core loss due to |

hjystcr esis and edu) meuts in the ar- "
50 mature, thus reducing tho officiency of the | cove of the armature A is built ap of the seg-

machine. , mental laminge 11, fastened to the support- 105

The object of my. invention is to increase | ing frame 12 in (mv desived manner, here

the efficiency of a dynamo-electric machine J shown as dove-tailed. The segments i ad-

by overcoming the objectionable features ! jacent layers ave staggered, the dotted lines
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indicating the segments in the next layer
below segments 11. The segments 11 are
slotted at 13 to receive the windings 14,
which are held in position in the slots by
means of wedges 15. The segments 11 are

preferably so punched that when assembled |

1 a single layer in the frame 12, the space or
break 16 between adjacent segments is
greater orwider at 17 near the periphery of the
field magnet ¥, or near the slots 13 contain-
ing the armature 14, than at 18 a point at a
distance from the periphery of the field mag-
net ¥, or remote from the slotted edge of the
armature segment.

In Figs. § and 4, I have illustrated dia-
grammatically a two-pole rotatable field
magnet ¥, having poles N and S, and a sta-
tionary armature A built up of lamine, each
lamina or layer being divided into four seg-
ments 11, ¥ig. 3 represents the customary
construction 1 which the segments in a
single layer are spaced apart a slight dis-
tance, the space or joint between adjacent
segments being of constant width through-
out its length. "In such a construction it may
be assumed that the magnetic flux between
the poles of the field magnet ¥ follows two
paths through the iron of the armature on
either side of the field magnet axis, one path
indicated diagrammatically by line C, being
short, of small reluctance and high density,
the other path indicated by line D being
long, of great reluctance and low density. 1t
will thus be seen that the iron of the armature
A near the periphery of the field magnet ¥
and along the path € tends toward satura-
tion, while the 1ron along path I is far from
saturation. Furthermore the mass of iron
composing the armature core is not being
efficiently employed. In Fig. 4 I have
shown a similar machine with the armature
constructed in accordance with my inven-
tion. To produce a path of substantially
uniform reluctance and permit a substan-
tially uniform flux density between poles T
increase the reluctance of the path ¢'in any
desired manner preferably by so designing

“the break, or gap 16 between adjacent seg-

ments that it 1s wider at 17 near the periph-
ery of the field magnet ¥ and diminishes in
width gradually along the line of said break
or gap In a direction away from said periph-
ery. The path of uniform reluctance thus
roduced is indicated diagrammatically by
ine {. This construction reduces the tend-
ency toward saturation near the field mag-
net periphery, reduces the core loss due to
hysteresis and eddy currents in the arma-
ture, and increases the efficiency of the ma-
chine. By permitting the iron of the arma-
ture to be worked more effectively, the ma-
chine may be built with less iron in the arma-
ture for a given capacity than with the con-
struction shewn in {ig. 3.
In ¥ig. 5 I have illustrated on an enlarged

923,614

{ scale one of the armature segments 11 of the
| machine shown in ¥ig. 1. The broken lines
a—-b represent radial lines from the center of
the rotating field ¥. It will be clearly seen

allel to the radial lines throughout their
length, but make an appreciable angle with
said radial lines adj
of the segment,

Although this invention is here shown as
appliad to machines which have approxi-
mately radial joints or gaps between adja-
cent segments, it must be understood that it
1s equally applicable to machines of other
types and constructions and the magnetic
reluctance of the path of the flux through the
armature core may be increased in any de-
sirable practical manner. My invention is
also equally applicable to machines having
fixed field magnets and rotating armatures
as may be readily seen from Hig. 2, in which
the armature scgments 11 are shown as
mounted on the arms of a spider 20. The
armature coils are indicated as before by 14,
and are shown held in the slots 13 by means
of the wedges 15.

I aim in the appended claims to cover all
modifications of my invention which do not
depart from its spirit and scope.

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

1. In a dynamo-electric machine, o field
magnet, an armature, said armature provid-
ing for the flux passing through the arma-
ture between any two field poles, paths of
i different lengths but of equal reluctances so
that a substantially uniform flux density in
the armature is obtained.

2. In a dynamo-electric machine, a field
magnet, an armature having its core built up
of lamin, said core providing for the flux
passing through the armature between any
bwo field poles, paths of different lengths and

acent to the slotted edge

having spaces which equalize the reluctances :

of said paths and cause a substantially uni-
form flux density.

3. In a dynamo-electric machine, a field
magnet, and an armature, having its core
built up of segmental laminz having por-
tions of the adjacent edges of the segments
of a single layer cut-away in such a manner
that the magnetic path for the flux between
the field magnet poles has substantially uni-
form reluctance through the armature core.

4. In a dynamo-electric machine, a field
magnet, and an armature having its core
built up of segmental laminze and in which
the space or break between adjacent seg-
ments in the same layer is of gradually de-
creasing width from the periphery of the
field magnet inward.
| 5.In a dynamo-electric machine, a field

magnet, an armature having its core built of
l lamine and providing for the flux passing
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through the armature between any two field :
poles, paths which are of different lengths and
extend into the armature different distances
remote from the periphery of the field magnet
but are of equal reluctances, so that the fAlux
densityin the armature at different distances
remote from the field magnet is substantially
the same as adjacent the field magnet,.

6. In a dynamo-electric machine, a field
magnet, an armature having its core built of
laminee, said armature providing for the flux
passing through the armature between any
two field poles, paths which extend into the |
armature different distances remote from the
periphery of the field magnet, and having
slots which equalize the reluctances of said

€
«»

paths so that the flux density in the armature
at different distances remote from the field
magnet is substantially the same as adjacent
the field magnet.

7. Asan article of manufacture, a punched
armature segment having two edges forming
arcs of concentric circles, one of which is pro-
vided. with slots forming teeth, and one of
said arcs subtending a smaller angle than the
other,

In testimony whereof T affix my signature,
in the presence of two witnesses.

] BERNARD ARTHUR BEHREND.
Witnesses:

Litriax J. Brrrron,
FrED. J. KiNsgy.
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