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PATENT office. 
GUSTA W. ELMEN, OF LEONIA, NEW JERSEY, ASSIGNOR TO WESTERN ELECTRIC 
COMPANY, INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK. 

MAGNEC CORE, 

Application aled September 11, 1928. Serial No. 134,919. 
This invention relates to magnetic mate 

rial and more particularly to magnetic cores 
of the so-called compressed “dust' type. 
The general object of this invention is to 

improve the magnetic or electric properties 
or both of compressed “dust' cores by a heat 
treatment carried out simultaneously with 
or subsequently to the performance of all the 
mechanical operations of manufacture which 
would deleteriously affect these properties. 

Heretofore, in the Inanufacture of mag 
netic cores from finely divided magnetic 
material, such as iron, it has been customary 
to give the compressed cores a heat treat 
ment to render the permeability stable and 
constant. Such a method is disclosed in 
Milton Patent No. 1,378,969, issued May 24, 
1921. This heat treatment is at the relative 
ly low temperatures of from 200 F. to 230° 
F. and extends over a relatively long period 
of time of about 12 hours. When a high 
permeability magnetic material such as an 
alloy of nickel and iron having high initial 
permeability is employed for the cores in the 
manner disclosed in Elmen Patent No. 
1,523,109, issued January 13, 1925, there re 
sults a core which has materially less satis 
factory electrical and magnetic properties 
than the value of the original material would 
indicate. This deleterious effect is apparent 
ly attributable to the pressing operation. 
In certain cores this effect is exhibited in a 
low permeability and high hysteresis loss. 
According to the present invention, this 

deleterious effect is neutralized by a heat 
treatment of the compressed core at appreci 
ably higher temperatures than have pre 
viously been employed. The original quali 
ty of the magnetic material is thereby re 
stored and an appreciably more satisfactory 
core is obtained. 
While an alloy of nickel and iron has been 

specifically mentioned as representative of 
a high permeability material which is ad 
vantageously heat-treated after compression 
according to this invention, other high per 
meability magnetic materials exhibit the 
same characteristics and therefore come 
within the field of this invention. 
The method of controlling and increasing 

permeability and of reducing the hysteresis 
loss of the compressed cores in accordance 
with this invention consists of a heat treat 
ing process subsequent to the insulation of 
the finely divided material and subsequent to 

or simultaneously with the compression of 
the insulated finely divided material into 
finished form. The heat treatment may be 
carried out either by heating the formed 
material to the desired temperature just be 
fore compression and hot compressing it 
and then placing the hot cores in suitable 
Ovens or cooling chambers in which they are 
caused to reach room temperature within 
the propertime, or by subjecting the finished 
cores to the properheat treatment at any 
time after the mechanical operations have 
been completed. The degree of improve 
ment in the magnetic and electrical proper 
ties of the cores thus treated depend upon 
the temperature and the duration of the heat 
treating process, while the limiting tempera 
ture which may be employed is determined 
by the temperature which the insulating ma 
terial will withstand without breaking down. 
Cores using an oxide coating as insula 

tion for the dust particles and heated to be 
tween 500 and 600 C. for 15 minutes and 
cooled to room temperature showed a sub 
stantial increase in permeability and a ma 
terial reduction in hysteresis loss. For ex 
ample, a dust core composed of nickel-iron 
alloy particles containing approximately 
78A, per cent nickel and 21/2 per cent iron 
and insulated by oxidizing the surface of 
the particles and compressed into a core 
under a pressure of 200,000 pounds per 
Square inch had an initial permeability of 
approximately 35. This core was then 
placed in a furnace and held at 500° C. for 
30 minutes and then slowly cooled to room 
temperature. The initial permeability was 
thereby increased to 85 and the hysteresis 
loss was correspondingly decreased. Cores 
using shellac as insulating material for the 
dust particles have been heat treated after 
compression to a temperature as high as 
800° C. Cores heated to this temperature 
for 10 minutes and allowed to cool in air 
also showed a decided improvement in their 
mechanical properties. 
By employing various heat treatments 

after compression, improved magnetic and 
electric properties may be secured and this 
process affords means of improving and con 
trolling both the permeability and the hys 
teresis loss. 
The magnetic particles are insulated be 

fore being compressed to greatly increase 
the electrical resistance of the cores and 
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thereby lower the eddy current loss when the core is subjected to an alternating magnetic 
field. The pressure employed to compact 
the material is sufficient to cause its density 

5 to approach that of the metal forming the 
dust particles and to substantially eliminate 
the voids between the insulated particles so 
that the compressed core is substantially a 
solid homogeneous mass. The compression 

10 operation appears to cut through or rub of 
some of the insulation on the particles and 
thereby reduces the electrical resistance of 
the formed mass. This may be remedied by 
adding a small amount of lubricant such as 

15 paraffine oil, to coat the insulated magnetic 
particles before undergoing compression 
and by properly controlling the character 
and application of the lubricant, the core 
strength is maintained and a higher electri 

20 call resistance obtained. 
In the drawing Fig. 1 is a perspective 

view of a section of a loading coil core made 
in accordance with this invention. Fig. 2 
shows a plurality of these sections assem 

25 bled to form a complete core. It has been 
found desirable in practice in making load 
ing coil cores to use sections having a thick 
ness of about 4 of an inch and to use five or 
more sections with suitable insulating mal. 

80 terial such as paper or shellae interposed 
between sections. However, these dimen 

..sions and the type of core shown in the 
drawing are merely illustrative. 
The invention disclosed herein is obvious 

35 ly applicable to various elements and alloys 
and susceptible to various modifications and 
adaptations without departing from the 
scope and spirit of the invention and it is 
not intended to limit the invention to the 

40 specific construction herein shown and de 
scribed except as defined by the appended 
claims. : . . . . . 
What is claimed is: : . 1. The process of making magnetic cores 

46 which comprises compressing finely divided 
insulated particles of magnetic material 
having an initial permeability substantially 

pressed mass at a temperature sufficient to 
50 improve the magnetic properties of said core. 

2. The process of making a magnetic core 
of high permeability from magnetic nate 
rial in finely divided form having an initial 
permeability substantially higher than iron, 
and insulating material, which comprises 
forming the material under high pressure 
into a substantially, homogeneous mass to 
produce a core of the required density and 
mechanical strength, and thereafter heat 

60 treating the compressed core at a tempera 
ture sufficient to fully develop the magnetic 
and the electric properties of the magnetic 
material in the core. . . . . . 3. The process of making a magnetic core 

65 of high permeability from magnetic mate 

of lubricant, to the individual particles of a 
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rial in finely divided form having an initial 
permeability substantially E. than iron, 
and insulating material, which comprises 
forming the material under high pressure 
into a substantially homogeneous mass to 
produce a core, and hereafter heat treating 
the compressed core at such a temperature as 
to develop the magnetic and electric proper 
ties of the magnetic material in the cores in 
varying amounts depending upon the heat 5. 
treatment employed, . 

4. The process of making magnetic cores 
which comprises hot compressing finely di 
vided particles of magnetic material having 
an initial permeability substantially higher 
than iron and coated with an insulating ma 
terial, pre-heated immediately prior to com 
pressioh at a temperature sufficient to pre 
vent loss of permeability by compression and 
to fully develop the magnetic and electric 
properties of the material in the said cores. 

5. The process of making a magnetic core 
having high permeability and low hysteresis 
losses from an alloy including nickel and 
iron, in finely divided form, and insulating 
material having a high breakdown temper 
ature, which comprises coating the individ- . . . 
ual alloy particles with said insulating mate 
rial, forming the insulated particles under high pressure into a substantially homogene 
ous mass to produce a core, and heat treating 
the compressed core at such a temperature 

70 
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and for sufficient time to restore the magnetic. 
and electrical properties inherent in the al 
loy material but lost during the pressing 100 
operation. . 

6. A process in accordance with claim . 
5, and in which the maximum temperature 
of the heat treatment is below the break 
day temperature of said insulating mate 105 . 
rial. - - A process in accordance with that of 
claim 5, and in which the maximum tem 
perature of said heat treatment is below the 
breakdown temperature of said insulating 110 
material and below the fusing temperature 

-- of the alloy. . . 
higher than iron, and heat treating the comi 8. The process of making a magnetic core 

which comprises applying a coating, includ 
ing insulating material and a small amountil 15 
mass of magnetic material in finely divided 
state, and compressing the insulated par 
ticles to form a substantially homogeneous 
core, said lubricant serving to prevent any 
injury to the insulating.coating on said par 

120 

ticles during the pressing operation, which 
would tend to reduce the electrical resistance and mechanical strength of the completed. 
core. . . 25 

9. The process of making a magnetic core. 
having high permeability, high mechanical : 
strength, and low hysteresis losses from: 
finely divided magnetic material which re 
quires heat treatment at a high tempera- so 



ture to restore its inherent magnetic proper 
ties after the application of high pressure 
thereto, which E. comprises insulatin said finely divided particles, heating the in 

5 sulated particles to said high temperature, 
compressing said insulated particles under 
high pressure to form them into a homo 
geneous mass of the desired form while 
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maintaining said particles at substantially 
said high temperature, and subsequently 10 

g cooling the compressed mass at a suitable 
rate. - 

In witness whereof, I hereunto subscribe my name this 8th day of September A. D., 1926. . 
GUSTAF W. E. LMEN. 


