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BERNARD ARTHUR BEHREND, OF NORWOOD, O}IO, ASSIGNOR, BY AIESNE ASSIGNAIENTs, 
TO THE BULLOCR ELECTRIC AIAN 
AND ALLIS-CHAMERS COMPANY 

FACTURING COAI PANY, A CORPORATION OF OHIO, 
A CORFORA'i'ION OF NEW ERSEY. 

A REAURE CONSERUCTSCINT. 

No. 923,814. 
Application filed September 19, 2903. 

To all whom it may concern: 
Be it known that i, BERNAL ARTHUR 

BEIIREND, citizen of the United States, re 
siding at Norwood, in the county of Hamil 
ton and State of Ohio, have invented certain 
new and useful inpi'ovements in Alamature 
Construction, of which the following is a full, 
clear, and exact specification. 
My invention relates to dynam{-electric 
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of such machines. 
it has been customary in constitucting al 

matures of dynamo-electric inachines, espe 
cially the al'matures of large alternators, to 
build the core of segmentallaininae, fastened 
to a fixed frame if a rotating field is used, or 
fastened to a shaft or spider if a, rotating al 
mature is employed. These lamiinae are ar 
ranged with the adjacent edges of tile seg 
ments of each layer either in contact or 
separated a short distance, the opening or 
joint between adjacent segments in a single 
layer being of uniform width throughout its 
length. The laminae in adjacent layer's are 
shifted or staggered so as to increase the 
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ligidity of the amature structure and break 
the joint between the armature segments. 
in such a construction as iusi, described 
especially in high speed inachines, or turbo 
alternators in which a small number of poles 
are employed on the field magnet, there is , 
lack of uniformity in the density of the 
magnetic flux thu'ough the airmati'e core. 
In fact, it nay be said that the magnetic 
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flux in passing through the ai'innature core be 
o 

tween the field magnet poles, follow's two 
paths, one being short, and of high density, 
and the other being iong and of relatively 
low density. The former pati is of relatively 
low reluctance and is close to the ailinature 
winding while the latter is of high reluctance 
and remote from said winding. The mag 
netic material of the almature core tends 

45 toward saturation near the airinature winding 
while the parts away from said winding are 
far from saturation. This condition is un 
desirable as it augments the core loss due to 
hysteresis and eddy clients in the al 
mature, thus reducing the efficiency of the 
machine. 
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The object of my invention is to increase 
the efficiency of a dynamo-electric machine 
by overcoming the objectionable features 

machines, and more particularly to the con 
Struction and arrangement of the al'matures 

Specification of lettel's Fatent. Patented June 1, 1909. 
Serial No. 225,07, 

above enumerated. To this end, employ 
leans for increasing the railuctance of the 
magnetic path through the ion of the arma 
ture near the periphery of the field magnet in 
Silch a manner as to perimit substantially a 
uniform density of magnetic flux between 
the field poles through the iron of said 
ai'jasture. 

A fore specifically considered, my invention 
sists of an of a dynamo 
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v airinhattire 
:ctric machine having its core built up of 

segmental lalainie in which the space or 
break between adjacent segments in the 
same layer is wider hear the periphery of the 
field magnet than it is at a distance from said 
periphery. 

in another aspect my invention consists of 
an armature segment having formed along 
One edge slots or openings adapted to 'e- 
eive a winding, and ilaving cut-away poi'- 
tions in its sides and adjacent to the slotted 
edge so that when two adjacent segments 
are placed in position in the mischine, the 
space or break between said segments will 
be widel at a point, neal said slotted edge 
than at a point, leinote the refroin. 

in the accoinpanying di'awings which 
illustrate the preferred ein bodiments of ny 
invention, iigure 1'e a vertical sec 
tion through a dynamo-electric achine hav 
ing a rotating field in agnet and a stationary 
armature: fig. 2 represents in Tertical Sec 
tion of part of a rotatable member of a 
dynamo-electric machine illustrating how 
any invention inay be applied to a rotating 
ailmature; Fig. 3 is a diagrainiatic view 
illustrating the customary construction of 
segmental ai'natures; iig. 4 is a diagran 
imatic view of my improved alinature con 
struction; ig. 5 is a 
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a face view of a station 
alry all nature segment punched in accord 
ance with my invention. 

Referring to the sents the 
shaft of a rotating field magnet F. The 
lanninac 7 mounted upon said shaft are slotted 
at 8 to receive the windings 9, wiich are held l00 
in the slots by the wedges 10. The windings 
ai'e preferably so coinriected that a north pole 
is produced at N and a south pole at S. The 
core of the armature A is built up of the seg 
linental laininae 11, fastened to tie support- 105 
ing frame 12 in any desired mannel, here 
shown as dove-tailed. The segments in ad 
iacent layers are staggered, the dotted lines 
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indicating the segments in the next layer scale one of the armature segments 11 of the below segments 11. 
slotted at 13 to receive the windings 14, 
which are held in position in the slots by 
means of wedges 15. The segments 11 
preferably so punched that when assembled 
in a single layer in the frame 12, the Space or 
break 16 between adjacent segments is 
greater or wider at 17 near the periphery of the 
ing the al'mature 14, than at 18 a point at a 
distance from the periphery of the field mag 
net i, or remote from the slotted edge of the 
almature segment. 

In figs. 3 and 4, have illustrated dia: 
grammatically a two-pole rotatable field 
magnet , having poles N and S, and a sta 
tionary almature A built up of laminae, each 
lamina, or layer being divided into four seg 
ments 11 iig. 3 represents the customary 
construction in 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 pat 
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. It 
will thus be seen that the iron of the armature 
A near the periphery of the field magnet F 
and along the path C tends toward satura 
tion, while the iron along path D is far from 

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 I 
increase the reluctance of the path Cin any 
desired manner preferably by so designing 

i6 between adjacent seg the break, or gap 
ments that it is wider at 17 near the periph 
ery of the field imagnet 5 and diminishes in 
width gradually along the line of said break 
OT gap in a direction away from said periph 
ery. The path of uniform reluctance thus 
roduced is indicated diagrammatically by 
ine E. 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 shown in Fig. 3. 

in Fig. 5 I have illustrated on an enlarged 

The segments 11 are 

field magnet, ', or near the slots 13 contain 

s machine shown in Fig. 1. The broken lines 
a-b represent radial lines from the center of 
the rotating field F. It will be clearly seen 
that the edges of said segment are not par 
allel to the radial lines throughout their 
length, but make an appreciable angle with 
said radial lines adjacent to the slotted edge 
of the segment. 
Although this invention is here shown as 

applied to machines which have approxi 
mately radial joints or gaps between adia 
cent segments, it must be understood that it 
is equally applicable to machines of other 
types and constructions and the magnetic 
Ron of the path of the flux through the 
almature core may be increased in any de 
sirable practical manner. My invention is 
also equally applicable to machines having 
fixed field magnets and rotating almatures 
as may be readily seen from Fig. 2, in which 
the armature segments 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. 

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

1. In a dynamo-electric machine, a field 
magnet, an al'mature, said armature provid 
ing for the flux passing through the arma 
ture between any two field poles, paths of 
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 laminae, said core providing for the flux 
passing through the armature between any 
two field poles, paths of different lengths and 
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 al'mature, having its core 
built up of segmental laminae 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 laminae 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 
laminae 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 magnet is substantially the same as adjacent remote from the periphery of the field magnet 
but are of equal reluctances, 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. 

6. In a dynamo-electric machine, a field 
magnet, an armature having its core built of 
laminae, 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 saic 

paths so that the flux density in the armature 
at different distances remote from the field 

the field magnet. 
7. As an 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 25 other. 

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

BERNARD ARTHUR BEHREN), 
Witnesses: 

LILLIAN J. BRITTON, 
FRED. J. KINSEY. 


