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CORE COIL HAVING A IMPROVED TEMPERATURE 
CI-IARACTERISTIC 

‘This is a continuation-in-part of our copending application 
Ser. No. 786,080, ?led Dec. 23, 1968, now abandoned. 

This invention relates to improved magnetic cores for coil 
windings, and more particularly to cores having inductances 
which vary in a linear manner over a wide range of tempera 
ture. 

Generally, the inductance of a magnetic core used with coil 
windings will vary with temperature, the change in inductance 
in almost all instances being non-linear over large temperature 
changes, and being linear only within small changes in tem 
perature. - 

However, in electronic equipment used in computers, com 
munications, radar and the like, wherein oscillators, ?lters and 
the like must operate within closely de?ned limits, it is impera 
tive that the inductance of the magnetic cores be either con 
stant or vary at a predictable linear rate over a wide range of 
temperature. 

It is an object of this invention to provide a magnetic core 
for use with a coil which has an inductance which remains 
constant over a wide range of temperature. ' 

It is another object of this invention to provide a magnetic 
core for use with a coil which has an inductance which varies 
linearly over a wide range of temperatures. ' 

It is still another object of this invention to provide a mag 
netic core for use with a coil which has an inductance which is 
either constant or varies linearly over a wide range of tem 
perature that is economical to manufacture. 
These and further objects and advantages of the present in 

vention are achieved, in general, through the use of an auxilia 
ry core composed of magnetic material whose Curie tempera 
ture, the temperature above which the molecular forces of 
magnetism of paramagnetic bodies cease to exist, is lower than 
that of the magnetic material of the core, the auxiliary core 
being arranged in series with the magnetic circuit of the core 
in some instances, and in parallel with the magnetic circuit of 
the core in other instances. 
The novel features that are considered characteristic of this 

invention are set forthwith particularity in the appended 
claims. The invention itself, however, both as to its organiza 
tion and method of operation, as well as additional objects and 
advantages thereof, will best be understood from the following 
description when read in connection with the accompanying 
drawing wherein: 

FIG. 1 is a cross-sectional view in perspective of an E-type 
core and associated winding in accordance with the principles 
of this invention; 

FIG. 2 is a cross-sectional view in perspective of a pot-type 
core and associated winding in accordance with the principles 
of this invention; 

FIG. 3 is a cross-sectional view in perspective of a ring-type 
core and associated winding in accordance with the principles 
of this invention; 

FIG. 4 is a partial sectional view in perspective of a rod-type 
core and associated winding in accordance with the principles 
of this invention; and 

FIGS. 5 through 8 graphically compare variations of in 
ductance, in percent, with temperature of cores which are 
modi?ed in accordance with the principles of this invention 
with cores which are not modi?ed in accordance with the 
principles of this invention. 

Similar reference numerals represent similar 
throughout the several views of the drawing. 
While different shapes and con?gurations of cores and as 

sociated coils are illustrated, the similar parts of the various 
coil assemblages are designated by the same reference nu 
meral. 

parts 

Referring to FIG. 1, there is illustrated a cross sectional per- 70 
spective view of an E-type of core and winding in accordance 
with the principles of this invention. An E-type of core 1 com 
posed of magnetic material supports a coil 2 which fills up 
completely the window of the core. The center leg of the E 
type core is cut short a predetermined amount and an auxilia 
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2 
ry core 3 is positioned within the space provided. The auxilia 
ry core 3 is made of magnetic material whose Curie tempera 
ture is lower than the Curie temperature of the magnetic 
material of which the E-type core is made. 

Referring to FIG. 2, there is illustrated a cross-sectional 
view in perspective of a pot-type core and associated winding 
in accordance with the principles of this invention. A pot-type 
of core 1 composed of magnetic material supports a coil 2 
which ?lls up the window of the core. The center leg of the 
pot-type core is cut short a predetermined amount and an aux 
iliary core 3 is positioned within the space provided. The aux 
iliary core 3 is made of magnetic material whose Curie tem 
perature is lower than'the curie temperature of the magnetic 
material of which the pot-type core is made. 

In the embodiments illustrated in FIGS. 1 and 2, the auxilia 
ry core 3 is shown as being in the center leg. It is to be un 
derstood that the auxiliary core 3 may also be positioned in 
one or both of the outer legs; or, the auxiliary core 3 may be 
positioned in each of the legs. 

Referring to FIG. 3, there is illustrated a ring-type core and 
associated winding. A ring-type core 1 supports an auxiliary 
core 3 and a winding 2 which is positioned around both the 
core 1 and the auxiliary‘core 3. 

Referring now to FIG. 4, there is illustrated a rod-type core 
and associated winding. A rod-type core 1 supports a winding 
2, an auxiliary core 3 positioned around the core 1 and the 
winding 2. The Curie temperatures of the auxiliary cores 3 are 
again lower than the Curie temperature of the cores 1. 

In FIGS. 1 and 2, the auxiliary core 3 is in series in the mag 
netic circuit of the core. In FIGS. 3 and 4, the auxiliary core 3 
is in parallel in the magnetic circuit of the core. 

Referring speci?cally to the embodiment of FIG. 2, a core 1 
of IEC type 26 - l6 composed of Mn - Zn ferrite having a he 
of 250 and a Curie point or temperature of 170° C. has a tem 
perature characteristic represented by curve 1 of FIG. 5. The 
combining of an auxiliary core 3 having a thickness of 30;; 
with the conventional core 1, as illustrated in the embodiment 
of FIG. 2, causes a change of the temperature characteristics 
of the assemblage, as shown by curve 2 of FIG. 5. In this as 
semblage, the auxiliary core was composed of 2-gram adhe 
sive and 1.5 gram Mn — Zn ferrite powder, the powder being a 
mixture of powders of various Curie points as follows: 

Curie Point of Powder (° C.) Ratio in weight 

—5 2 
— l 0 3 

~l 5 5 
—20 7 
—25 I0 
—30 15 
—35 20 
—40 35 

where the radius of the particles=§9;t; and the total weight 
equals 1.5 grams. 

In determining the characteristics of the core, the coil 2 had 
‘[100 turns, and carried 1 ma at lKI-Iz. A Maxwell bridge was 
“used as the measuring apparatus. 

Referring again to the embodiment of FIG. 2, a core 1 of 
IEC type 26—l6 composed of Mn — Zn ferrite having an ire of 
250 and a Curie point of 168° C. has a temperature charac 
teristic represented by curve 1 of FIG. 6. The combining of an 
auxiliary core 3 having a thickness of 40p. with the conven 
tional core 1, as illustrated in the embodiment of FIG. 2, 
causes a change of the temperature characteristics of the as 
semblage, as shown by curve 2 of FIG. 6. In this assemblage, 
the auxiliary core was composed of ~2-gram adhesive and 1.5 . 
gram Mn - Zn ferrite powder, the powder being a mixture of 
powders of various Curie points as follows: 

Curie Point of Powder (° C.) Ratio in weight 
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where the radius of the particles -j—-7p.; and the total weight 
equals 1.5 grams. 
The conditions under which the characteristics of the core 

were determined were the same as those of the ?rst noted ex 
ample. 

Referring still again to the embodiment of FIG. 2, a core 1 
of IEC type 26-16 composed of Mn - Zn ferrite, having an he 
of 250 and a Curie point of 168° C. has a temperature charac 
teristic represented by curve 1 of FIG. 7. The combining of an 
auxiliary core 3 having a thickness of 40 y. with the conven 
tional core 1, as illustrated in the embodiment of FIG. 2, 
causes a change of the temperature characteristics of the as 
semblage, as shown by curve 2 of FIG. 7. In this assemblage, 
the auxiliary core was composed of 2-gram adhesive and 1.5 
gram Mn - Zn ferrite powder, the powder being a mixture of 
powders of various Curie points as follows: 

Curie Point of Powder (° C.) Ratio in weight 

~10 
—20 UN’ 

where the radius of the particles1=7;t; and the total weight 
equals 1.5 grams. 
The conditions under which the characteristics of the core 

were determined were the same as those of the ?rst noted ex 
ample. 
An examination of the curves of FIGS. 6 and 7 will reveal 

that, with the exact same core, different characteristics can be 
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4 
obtained by using auxiliary cores composed of powders having I 
different Curie points. In a similar manner, the assemblages of 
FIGS. 1, 3 and 4 can provide cores having characteristics 
which vary from the characteristics of the core 1 by a desired 
amount to provide a core vassemblage having improved tem 
perature characteristics. 

Obviously many modi?cations and variations of the present 
invention are possible in the light of the above teaching. It is 
therefore, to be understood that the invention may be prac 
ticed otherwise than as speci?cally described herein. 
What is claimed: 
1. The combination of a main magnetic core, a winding cou 

pled to said main magnetic core, and a substantially non-mag 
netized auxiliary core which is comprised of a mixture of mag 
netic powders, each powder in the mixture having a di?’erent 
Curie temperature, at least one of said Curie temperatures 
falling within the normal operating temperature range of the 
combination, said auxiliary core being coupled to the mag 
netic circuit of said main magnetic core, whereby the in 
ductance of the combination remains essentially constant over 
a wide range of temperatures. . 

2. The combination of claim 1, wherein the Curie tempera 
tures of said magnetic powders are less than the Curie tem 
perature of the main magnetic core. 

3. The combination of claim 2, wherein the auxiliary core is 
coupled in series with the magnetic circuit of the main mag 
netic core. 

4. The combination of claim 2, wherein the auxiliary core is 
coupled in parallel with the magnetic circuit of the main mag 
netic core. 

5. The combination of claim 2, wherein the auxiliary core is 
coupled to the main magnetic core. 

6. The combination of claim 5, wherein the main magnetic 
core comprises two sections and the auxiliary core is inter 
posed between said sections _of the main ma netic core. 

7. The combination of claim 5, wherein t e auxiliary core IS 
coupled to one surface of the main magnetic core. 

8. The combination of claim 5, wherein the main magnetic 
core is positioned within the auxiliary core. 

* * * * * 


