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My invention relates to laminated cores for 
electrical devices. 

In cores for electrical devices Such as dynamo 
electric machines, in which windings are placed 
in slots in the surface of the core, the flux in 
the teeth on the sides of the slots is subjected to 
high frequency pulsations caused by relative 
movement of the teeth on the core and teeth. On 
an adjacent core member. These flux pulsations 
cause a tooth tip core loss which forms a sub 
stantial part of the total core loss of Such a de 
vice. In analyzing the Core losses of such de 
vices, attention must be given both to the losses 
due to eddy currents caused primarily by high 
frequency pulsations and also to hysteresis losses 
due primarily to low frequency pulsations. The 
effect of grain structure on the high frequency 
core losses is not indicated in Epstein tests, be 
cause in this test One-half the iron to be tested is 
arranged so that flux passes across the grain and 
the other half of the iron is arranged so that the 
flux passes with the grain of the material. The 
directional effect of grain structure, therefore, 
is not indicated in this test. As the Epstein test 
is conducted at relatively low frequencies, it does 
not indicate the losses which would be obtained 
at high frequencies occurring in the teeth of the 
core of a device Such as a dynamo-electric ma 
chine. It has been found that if the grain struc 
ture of the steel is not elongated but is more 
nearly equiaxed, the high frequency tooth tip 
core losses of laminations are lowered, even 
though the Epstein test does not indicate that 
this reduction could be expected. These char. 
acteristics of ferro-magnetic materials have been 
discussed in detail in U. S. Patent 2,053,162 to 
R. M. Pfalzgraff, assigned to the assignee of this 
application, and generally may be called the 
magnetic Orientation of the material. This mag 
netic Orientation includes the crystalline ar 
rangement as Well as the grain structure, 
An object of my invention is to provide im 

proved cores for electrical devices having low 
core loSSes and improved magnetic properties. 

Further objects and advantages of my inven 
tion will become apparent and my invention will 
be better understood from the following descrip 
tion referring to the accompanying drawing, and 
the features of novelty which characterize my 
invention will be pointed out with particularity 
in the claims annexed to and forming part of 
this specification. 
In the drawing, Fig. 1 is a fragmentary view 

of a strip of ferro-magnetic material from which 
a core of my improved construction may be 

O 

made; Fig. 2 is an end elevation of a completed 
COre embodying my invention; Fig. 3 is an end 
view of an edgewise wound helical core embody 
ing my invention; and Fig. 4 is a side view of the 
core shown in Fig. 3, 

Referring to the drawing, Fig. 1 illustrates a 
Strip of ferro-magnetic material comprising two 
portions to and provided with serrated edges 
2 and f3, respectively, which are matched and 

integrally, connected together by welding along 
, this edge. This method of integrally connecting 
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together two strips of material provides a larger 
contact surface between the two connected strips 
and insures better contact therebeween. The 
method of thus connecting together elements is 
described and claimed in U. S. Patent 1773,068 
to J. J. Vienneau. In forming ferro-magnetic 
Cores for electrical devices wherein an edge of 
the core is adapted to be arranged adjacent an 
other ferro-magnetic core member 9 and the 
other portion of the core is adapted to carry the 
flux from one part of the core to another, the 
eddy current and hysteresis losses may be de 
creased and the magnetic properties improved by 
arranging the strip f which is adapted to be 
arranged adjacent the other core member 9 such 
that the maximum magnetic orientation of the 
strip is substantially transverse of the strip, 
as shown by the arrows 4, while the maximum 
magnetic Orientation of the material in the strip 
0 is substantially longitudinal of the strip, as 
shown by the arrows S. This provides core por 
tions having their maximum magnetic orienta 
tion Substantially in the direction of the flux in 
the different portions of the core. 

In order to form a substantially circular core 
for a dynamo-electric machine having relative 
ly large diameter, arcuate sectors 6 are punched 
from a strip such as shown in Fig. 1 and a plu 
rality of teeth T is punched in an arcuate edge 
of the portion of the sector 6. In this man 
ner, the maximum magnetic orientation of the 
material is substantially longitudinal of the teeth 
and Substantially radial of the arcuate edge of 
the Sector, while the maximum magnetic orienta 
tion of the Outer portion O of the core is sub 
stantially transverse of the teeth and of the 
radial direction of the arcuate sector, as shown 
by the arrows 8 and 9, respectively. A core 
for the stator of a dynamo-electric machine may 
be made by assembling a plurality of sectors 6, 
as shown in Fig. 2, and stacking a number of 
these laminations to provide continuous slots 
longitudinally of the stacking. These laminated 
Sectors then may be secured together by suitable 
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bolts or rivets 28 and retained in assembled 'es 
lationship between any suitable end plates, as in 
conventional machines. s 
In Figs. 3 and 4, I have shown a modification 

of the construction shown in Fig. 2, wherein a 
strip of ferro-magnetic material, such as shown 
in Fig. 1, is formed with a plurality of teeth in an 
edge of the portion f having the maximum 
magnetic orientation substantially transverse 
thereof and longitudinal of the teeth 2, as in 
dicated by the arrows G. Such a strip then is 
edgewise wound to form a fine pitch helix from 
which the teeth extend substantially radially, and 
a core is obtained in which the maximum ninag 
netic orientation is substantially radial in the 
toothed portion and is substantially circum 
ferential of the core in the outer portion 0, as 
shown by the arrows 5. The advantage of Such 
an arrangement is that the maximum orientation 
is substantially in the direction of the flux in 
the core, thereby decreasing the eddy current 
and hysteresis losses and increasing the magnetic 
properties of the core. This core is retained in 
assembled relationship by a plurality of rivets or 
bolts 22. It is thus seen that I utilize the most 
advantageous arrangement of granular and 
crystalline structure magnetic orientation of the 
two portions of the core to provide the desired 
improved characteristics thereto. 
While I have illustrated and described par 

ticular embodiments of my invention, modifica 
tions thereof will occur to those skilled in the art. 
I desire it to be understood, therefore, that my 
invention is not to be limited to the particular 
arrangements disclosed, and I intend in the ap 
pended claims to cover all modifications which 
do not depart from the spirit and scope of my 
invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A core of ferro-magnetic material for elec 

trical devices including a portion having teeth 
formed in an edge thereof and comprising mate 
rial having maximum magnetic orientation sub 
stantially longitudinally of said teeth, and a sec 
Ond Core portion integrally connected to said 
toothed portion on the side thereof away from 
said teeth and comprising material having maxi 
mum magnetic Orientation substantially trans 
versely of said teeth. 

2. A core of ferro-magnetic material including 
a portion having teeth formed in a substantially 
arcuate edge thereof and having the cpposite 
edge thereof serrated, said portion comprising 
material having maximum magnetic orientation 
substantially radially of said arcuate edge, and 
a second core portion having a serrated edge in 
tegrally connected to said serrated edge of said 
toothed portion and comprising material having 
maximum orientation substantially transversely 
of said radial direction. 

3. A core of ferro-magnetic material for 
dynamo-electric machines including a portion 
having teeth formed in a substantially arcuate 
edge thereof and comprising material having 
maximum magnetic orientation substantially 
radially of Said arcuate edge, and a second core 
portion integrally connected to said toothed por 
tion on the side thereof away from said teeth and 

- comprising material having maximum magnetic 
orientation substantially transversely of said 
radial direction. 

4. A core of ferro-magnetic material for elec 
trical devices including a portion having teeth 
formed in a substantially arcuate edge thereof 
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and coaprising material having {{aximum nag 
netic Orientation substantially radially of Said 
arcuate edge, and a second core portion having a 
Serrated edge integrally connected to said toothed 
portion on the side thereof away from said teeth 
and comprising material having maximum mag 
netic orientation substantially transversely of 
said radial direction. 

5. A core of ferro-magnetic material for elec 
trical devices formed of arcuate sectors, each of 
Said Sectors including a portion having teeth 
formed in a substantially arcuate edge thereof 
and having the opposite edge thereof serrated, 
Said portion comprising material having maxi 
mun magnetic orientation substantially radially 
of Said arcuate edge, and a second core portion 
having a Serrated edge integrally connected to 
Said Serrated edge of said toothed portion and 
a substantially arcuate edge opposite said ser 
rated edge, Said second core portion comprising 
material having maximum magnetic orientation 
Substantially transversely of said radial direction. 

6. A core for electrical devices comprising a 
thin strip of ferro-magnetic material in the form 
of a fine pitch helix formed of two longitudinally 
extending portions integrally connected together, 
one of Said portions comprising material having 
maximum magnetic orientation substantially 
transversely of said strip and the other portion 
of said strip comprising material having maxi 
mum magnetic orientation substantially longi 
tudinally of said strip. 

7. A core for electrical devices comprising a 
thin strip of ferro-magnetic material in the form 
of a fine pitch helix formed of two longitudinally 
extending portions integrally connected together, 
One of said portions having a plurality of teeth 
formed in an edge thereof with teeth in adjacent 
convolutions of said helix arranged in axial reg 
istry and comprising material having maximum 
magnetic orientation substantially transversely of 
Said strip and the other portion of said strip 
comprising material having maximum magnetic 
orientation substantially longitudinally of said 
strip. 

8. A core for electrical devices comprising a 
thin strip of ferro-magnetic material in the form 
of a fline pitch helix having an edge thereof 
adapted to be arranged adjacent another core of 
magnetic material and being formed of two longi 
tudinally extending portions integrallv connected 
together, said core strip portion adjacent said 
core comprising material having maximum mag 
netic orientation substantially transversely of said 
strip and the other portion of said core strip 
comprising material having maximum magnetic 
Orientation Substantially longitudinally of said 
Strip. 

9. A core for electrical devices comprising a 
thin strip of ferro-magnetic material in the form 
of a fine pitch helix having an edge thereof adapt 
ed to be arranged adjacent another core of mag 

SS 

netic material and being formed of two longi 
tudinally extending portions, each of said por 
tions having a serrated edge arranged in engage 
ment with the serrated edge of the other portion 
Rnd being integrally connected thereto, said core 
strip portion adjacent said other core comprising 
material having maximum magnetic orientation 
Substantially transversely of said strip and the 
other portion of said core strip comprising ma 
terial having maximum magnetic orientation 
substantially longitudinally of said strip. 

10. A core for electrical devices comprising a 
thin strip of ferro-magnetic material in the form 
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of a fine pitch helix formed of two longitudinally 
extending portions, each of said portions having 
a serrated edge arranged in engagement with the 
serrated edge of the other portion and being in 
tegrally connected thereto, one of said portions 
having a plurality of teeth formed in an edge 
thereof with teeth in adjacent convolutions of 
said helix arranged in axial registry and Com 
prising material having maximum magnetic Ori 
entation Substantially transversely of said strip O 
and the other portion of said strip comprising 
material having maximum magnetic orientation 
substantially longitudinally of said strip. 

1. A core for dynamo-electric machines con 
prising a thin strip of ferro-magnetic material 

in the form of a fine pitch helix formed with a 
plurality of teeth in an edge thereof, said teeth 
being arranged in axial registry in adjacent cone 
volutions, and said strip of ferro-magnetic ma 
terial being formed of two longitudinally extend 
ing portions integrally connected together, one 
of Said portions having said teeth formed in an 
edge thereof and comprising material having 
maximum magnetic Orientation Substantially 
transversely of said strip and the other portion 
of Said strip comprising material having maxi 
mum magnetic orientation substantially longi 
tudinally of said strip. 

DAVID C. PRINCE. 


