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This invention relates to the art of permanent magnets 
and more particularly to a flexible and/or resilient per 
manent magnet particularly adapted to closures. 

In recent years, flexible magnets have found widespread 
acceptance as a locking, sealing or holding material for 
door gaskets, particularly on refrigerators. For such ap 
plications the magnet is in the form of an elongated 
strip of a flexible and resilient material with particles 
of permanent magnet material dispersed throughout. In 
some respects, it may be said that the particles of mag 
netic material are held in close spaced relationship by 
a flexible binder material. The permanent magnet par 
ticles are magnetized to provide a plurality of spaced 
apart, opposite polarity permanent magnet poles at a 
holding face on the strip. These magnet poles produce 
a substantial magnetic holding force against a magnetical 
ly attractable member. For example, the strip may be 
mounted on the inside of a refrigerator door and the 
doorway of the refrigerator cabinet, if of steel, may con 
stitute the magnetically attractable member. With Such 
an arrangement, the magnetic strip provides Sufficient 
holding force to establish a firm seal between the refrigera 
tor door and the refrigerator cabinet. 
The basic composition of such a flexible magnetic strip 

preferably may be as disclosed and claimed in my co 
pending United States patent application Serial No. 693, 
603, filed October 31, 1957, now United States Letters 
Patent No. 2,959,832. 
One of the objections to such flexible magnet strips is 

that the known permanent magnet materials are dark in 
color and impart a dark color to the flexible binder even 
if the binder per se is colorless or a light color. This 
dark color is objectionable from an esthetic standpoint. 
From viewpoint of customer acceptance, it is highly de 
sirable that the sealing gasket on the door be attractive 
in appearance and compatible with the over-all color 
scheme of the refrigerator. In the past, in order to 
satisfy this requirement, it was necessary to enclose the 
magnet strip in a sleeve or tube having the desired color, 
polyvinylchloride being a commonly used material for 
such sleeve or tube. In practice, such a sleeve or tube 
had a thickness of about 0.3 mm. which was interposed 
between the holding face of the magnet strip and the Sur 
face of the doorway on the refrigerator cabinet. The 
interposition of this thickness of non-magnetic material 
between the holding face of the magnet strip and the 
magnetically attractable member to which it provides a 
seal reduces appreciably the magnetic attractive force of 
the magnetic strip. Furthermore, the profile of such a 
sleeve or tube is somewhat complex and its manufacture 
added to the over-all cost of the door seal. - 
The present invention is directed to a novel article of 

manufacture in which the desired coloris provided es: sentially integral with the magnet strip itself, so that it 
is not necessary to provide a separate enclosing sleeve 
or tube in order to achieve the desired appearance. The 
provision of the color integral with the magnet strip 
itself in the present invention reduces the magnetic at 
tractive force of the strip to only a slight extent and much 
less than the reduction which occurs in the case of a 
strip enclosed in a non-magnetic sleeve or tube. 
The desired color may be provided in various embodi 

10 

15. 

20 

60 

70 

auxiliary coloring. 

3,191,106 
Patented June 22, 1965 

2. 
ments of the invention, either by mixing a dry material 
having a high masking ability into the flexible and resilient 
binder along with the permanent magnet materials or the 
coloring can be imparted by forming a thin, flexible layer 
on the mixture of the flexible and resilient binder and 
permanent magnetic particles, either as the mixture is 
being molded or immediately thereafter. 
The present invention is further directed to novel ap 

paratus and method for simultaneously applying a thin 
coating of coloring material to the mixture of permanent 
magnet material and flexible binder as such mixture is 
formed into its ultimate shape, for example, by extruding. 
Thus the mixture is forced through the passage of an 
extrusion nozzle while simultaneously introducing the 
?????fng material into such passage midway between its 
CCS. 

In one aspect of the invention, a powdered anisotropic 
permanent magnetic material is employed and the par 
ticles thereof, while mixed with the flexible binder, are 
Subjected to an aligning magnetic force while the binder is 
heated to the plastic state as the mixture either is being 
formed into or is actually formed into the ultimate shape. 

In accordance with this aspect of the invention, there 
is provided a method of manufacturing an elongated, flex 
ible permanent magnet. This method comprises the steps 
of heating a mixture of a flexible thermoplastic mate 
rial and particles of a permanent magnet material having 
anisotropic characteristics with preferred axes of mag 
netization, forcing the mixture through the passage of an 
extrusion nozzle, which passage has at least one surface 
defining the holding surface of the magnet, and, simul 
taneously, Subjecting the mixture, to a unidirectional mag 
netic field having an axis of magnetization perpendicular 
to the surface whereby the preferred axes of the par 
ticles are parallel to the unidirectional field. The mix 
ture is then cooled. The resultant article is finally mag 
netized by a field having an axis parallel to the axes of 
the particles. 
The principal object of the invention is the provision 

of a new and improved flexible or resilient permanent 
holding magnet, which has an attractive color. 

Still another object of the invention is the provision of a 
new and improved colored flexible or resilient per 
manent flexible magnet which does not require the use of 
a mounting sleeve or tube to obscure its dark color. 
Another object of the invention is the provision of 

a new and improved flexible permanent holding magnet 
having embedded therein sufficient coloring matter that 
the magnet may be used directly without the need for 

Still another object of the invention is the provision of a 
new and improved method for manufacturing flexible 
permanent magnets which enables a coating to be formed 
integrally with the magnet at the time of manufacture. 
Another object of the invention is the provision of a 

new and improved method for manufacturing flexible 
permanent magnets by an extrusion process wherein the 
full benefits of anisotropic magnetic materials may be 
obtained. 

Still another object of the invention is the provision of a 
new and improved apparatus for manufacturing flexible 
permanent magnets wherein anisotropic permanent mag 
netic material can be magnetized while the flexible binder 
therefore is still in a semi-plastic state. 
The invention may take physical form in certain parts 

and arrangements of parts and certain steps and combina 
tions of steps preferred embodiments of which will be 
described in detail in this specification and illustrated in 
the accompanying drawings which are a part hereof and 
wherein: 
FIGURE 1 is a fragmentary perspective view of a flex 

ible permanent holding magnet illustrating a preferred 
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embodiment of the invention, and in particular having 
coloring matter dispersed throughout the flexible binder; 
FIGURE 2 is a similar view but showing an alternative 

embodiment wherein the coloring is applied as an external 
layer on the magnet body; 
FIGURE 3 is a schematic cross-sectional view showing 

method and apparatus for extruding continuous lengths 
of flexible permanent magnetic materials with a layer of 
colored material on its holding face, Such apparatus being 
particularly desirable for isotropic permanent magnetic 
materials; - 

FIGURE 4 is a cross-sectional view of the magnet 
formed by the apparatus of FIGURE 3 taken on line 
4?4; 
FIGURE 4a is a cross section of FIGURE 4 taken on 

line 4a–4a; 
FIGURE 5 is a view similar to FIGURE 3 but show 

ing apparatus and method particularly adapted for use 
with anisotropic permanent magnetic materials; 
FIGURE 6 is a perspective view of the magnetizing 

magnet of FIGURE 5; 
FIGURE 7 is a cross-sectional view of FIGURE 5 

taken approximately in the line 7-7 thereof; and, 
FIGURES 8 and 9 are views somewhat similar to FIG 

URE 7 but showing alternative embodiments. 
Referring now to the drawings wherein the showings 

are for the purposes of illustrating preferred embodiments 
of the invention and not for the purposes of limiting 
same, FIGURE 1 shows a flexible permanent holding 
magnet in the form of a relatively thin elongated strip is, 
such strip being comprised of a flexible or resilient base 
material or binder having dispersed therein particles of 
permanent magnetic material in combination with means 
for imparting a color other than the black or dark brown 
of the permanent magnetic materials. 
The flexible or resilient base material may be any of the 

known non-magnetic unity permeability materials which 
will be flexible and resilient at the temperature of use, 
e.g., room temperature. Preferably the base material is 
polyvinylchloride which is able to maintain its flexibility 
and strength while having mixed therewith large amounts 
of dry powdered materials. 

Preferably, the permanent magnet particles are of 
permanent magnet material having the highest possible 
coercive force and the lowest possible permeability. High 
coercivity materials suitable for this purpose include the 
following: barium ferrite (iron-barium-oxide) 

bismuth manganese (MnBi); lead ferrite (PbO.6Fe2O3); 
cobalt ferrite (CoO.FeO3); cobalt platinum (CoPt); a 
material composed of 5 to 40% barium oxide, 1 to 10% 
manganese oxide and the remainder iron oxide, as de 
scribed in German Patent No. 927,259); a material com 
posed of 5 to 40% barium oxide, 4 to 8% chromium 
oxide and the balance iron oxide (as described also in 
said German patent); and a material composed of 65 to 
88 mol percent iron oxide, 35 to 15 mol percent lead 
oxide and 0.8-8 mol percent silicium oxide, in which up 
to half of the lead oxide content may be replaced by 
barium oxide or strontium oxide (as described in German 
Patent No. 1,010,440). The just -mentioned permanent 
magnet materials all have the characteristics of extremely 
high coercivity and low permeability which are extremely 
desirable for the present invention. 

It is to be understood, also, that other high coercivity 
low permeability permanent magnet materials may be 
used if desired. 

Thus, the coercivity of the materials in 100% concen 
trations should be in excess of 1500 oersteds and pref 
erably 2000 oersteds while the permeability should be less 
than 2 and preferably unity. 
The permanent magnet materials are preferably ground 

to a grain size less than 0.30 millimeter and are mixed 
with the flexible binder in a ratio of 40 to 60% by vol 
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ume. Actually and desirably the maximum amount of 
permanent magnet material which a given flexible binder 
is able to have dispersed therein while still retaining its 
flexible characteristics is desirable. 
The polyvinylchloride binder may be either made soft 

or mixed with softeners and then mixed in a powdered 
state with the permanent magnet powder. These mate 
rials are then plasticized by heat in a suitable machine and 
the plasticized mass is then extruded through a nozzle 
which is shaped to give the desired cross section to the 
finished magnet. 

In accordance with the preferred embodiment of the 
present invention to impart the desired color to the mag 
net material fine aluminum powder is dispersed along 
with the particles of permanent magnet material through 
out the base material. The ratio offine aluminum powder 
to permanent magnet powder may be from 1 to 25 by 
Weight of the magnet material and 10% being quite satis 
factory. It has been found that even with the smaller 
percentage of aluminum powder, the finished magnetic 
Strip 10 has a definitely silvery appearance of all of its 
Surfaces. At the same time it has been found that this 
Small percentage of aluminum powder in the finished 
product does not appreciably reduce the over-all magnetic 
attractive force of the strip and particularly decrease it far 
ess than the sleeves or tubes used heretofore. 
As shown in FIGURE 1, the strip 19 has a flat holding 

face 11 and the permanent magnet particles are magne 
tized to provide spaced apart, opposite polarity permanent 
Jagnet poles at this holding face, designated by the letters 
N and S in FIGURE 1. In the embodiment shown in 
FIGURE 1, the respective Nand Spoles extend continu 
ously along the holding face is lengthwise of the strip 
and are spaced apart from one another transversely across 
the holding face. However, it is to be understood that 
the respective N and Spoles could be arranged to extend 
continuously transversely or at an angle across the width 
of the holding face and to be spaced apart in succession 
lengthwise along the strip or the poles can alternate in 
both transverse and lengthwise directions. 

If desired, the aluminum powder may be colored blue, 
yellow or red or any other suitable color as is known to 
get the desired shade of color in the finished strip. In any 
case, the color of the relatively small amount of aluminum 
powder determines the overall color of the finished strip 
without, however, reducing appreciably the over-all mag 
netic attractive force of the strip. 
The Strip itself is quite flexible and is somewhat resilient 

due to the rubber-like nature of the base material therein. 
FIGURE 2 shows an alternative embodiment in which 

the coloring is imparted by means of a flexible layer of 
the desired color essentially integral with the base mate 
rial. In one form the holding magnet article is in the 
form of a strip 20 of flexible material having permanent 
magnet powder dispersed therein as already described. 
The integral coloring is in the form of a metal layer 21 
having the desired color deposited by means of vacuum 
deposition on the external surfaces of the strip 20 by 
known processes. The layer may have a thickness on 
the order of .001 inch and flexes readily as the strip is 
flexed. Then a suitable thin coating 22 of transparent 
inaterial 22. Such as a lacquer is provided on the vacuum 
deposited metal layer 22. With this arrangement, the ex 
tremely thin vacuum deposited metal layer 21 and the 
transparent protective coating 22 do not appreciably de 
tract from the magnetic attractive force of the strip while 
at the same time not adversely affecting the flexibility of 
the strip. At the same time the external surface of the 
strip presents the desired color which is suitable for the 
intended use of the strip. 

In another form the flexible layer may be in the form 
of a thin flexible plastic materiai of the desired color 
preferably formed integral with the strip by extruding the 
strip and colored plastic material through the same extru 
sion die in Such a manner that the colored plastic adheres 
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to and is integral with one or more surfaces of the base 
strip. 

|???qURE 3, shows a novel arrangement in accordance 
with the present invention for providing a colored plastic 
layer on a base magnetic strip as the strip is being ex 
truded. A thermo-plastic base material 39 containing 
permanent magnet particles therein is fed in finely divided 
form from a hopper 31 through an extrusion nozzle 32 
having a passage 32a which forms it into the desired 
cross-sectional shape of the finished strip 43. Heating 
coils 33 and 34 are provided for heating the thermo 
plastic base material to a plastic semi-liquid condition. 
The permanent magnet particles, which are unmagnetized 
initially, float dispersed in this plastic or liquid mass of 
base material. 

In accordance with the present invention, suitable 
colored material, 35, which preferably is also thermo 
plastic and flexible when cold, is fed from a hopper 36 
in finely divided form through an extrusion nozzle 37 into 
the passage 32a in the extrusion nozzle 32 for the strip. 
The nozzle 37 is shown perpendicular to the direction of 
flow of the material through the passage 32a, although 
it could be at other angles. The colored material 35 is 
heated to a plastic state by means of a heating coil 38, 
so that when the colored material contacts the mixture of 
base and magnetic material in the passage 32a, both the 
base and colored materials are in a heated, plastic state. 
As a result, the color material immediately welds or 
bonds itself to the lower surface of the base material as 
a layer 42. The thickness of this layer can be regulated 
by appropriately controlling the speeds of the respective 
extruders. In FIGURES 3 and 4 this thickness is ex 
aggerated. In actual practice the colored coating is only 
a very thin film. The film provides the desired coloring 
while the base strip provides mechanical strength thereto. 

After the base material 30 and layer 42 are bonded, the 
combined strip is cooled. This may be done by cooling 
the exit end of the extrusion nozzle, for example, by means 
of a cooling jacket 44 surrounding the nozzle. 

After the cooled composite strip emerges from the ex 
trusion nozzle 32, it must be magnetized. This may be 
done in a number of ways but preferably its lower face 
is engaged tangentially by a wheel 40 which carries a plu 
rality of permanent magnets 41, the outermost poles of 
which are of successively opposite polarities as is shown 
in my co-pending application Serial No. 693,604, now 
United States Letters Patent No. 3,051,988. Accordingly, 
the permanent magnet powder is permanently magnetized 
by the magnets 41 to produce alternate poles of opposite 
polarity in the strip. The layer or film 42 of colored 
material extends across the face of the strip at which 
these magnet poles are located. The finished strip emerg 
ing from the extrusion nozzle 32 may have any desired 
cross-sectional shape, e.g., that shown in FIGURE 4. 
The FIGURE 5 shows apparatus embodying and for 

carrying out another aspect of the present invention. The 
apparatus shown in FIGURE 5 is particularly intended 
for utilizing the improved magnetic characteristics of the 
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anisotropic permanent magnet materials. Thus, the ap 
paratus shown in FIGURE 5 is substantially identical to 
the apparatus of FIGURE 3 with the single exception that 
the mixture of flexible binder and particles of permanent 
magnet material in the extrusion passage 32a in advance 
of the cooling jacket 44, that is to say, at a point where 
the binder material is at a temperature such as to be in 
a semi-liquid state, is subjected to a transverse unidirec 
tional magnetic field. This may be accomplished in a 
number of different ways, but in the embodiment shown 
in FIGURE 5, the outer surface of the extrusion nozzle 
32 is necked down to provide a relatively thin wall sur 
rounding the passage 32a at a point close to the heating 
coil 34. The magnetizing means might take a number of 
different forms, but in the embodiment shown is com 
prised of a U-shaped magnet yoke 45 supporting a pair 

60 

70 

75 

6 
of electro magnets 50, 51 having pole shoes 52, 53 ar 
ranged in close spaced relationship to the outer surfaces 
of the necked in portion of the extrusion nozzle 32. These 
electro magnets are electrically energized through wires 
46 from a suitable source of direct current not shown, so 
as to provide a unidirectional magnetic field for example, 
with a north pole on the bottom and a south pole on the 
top, with the axis of magnetization perpendicular to the 
Surface of the strip 43 which will have the north and 
South magnetic poles formed thereon by a subsequent 
magnetizing process. 
The magnetic field passes through the walls of the ex 

trusion nozzle 32 and through the mixture of the semi 
liquid binder and the permanent magnet particles within 
the passage 32a at this point, if the permanent magnet 
particles are of the anisotropic type, they will tend to 
orient themselves in the magnetic field with the preferred 
axis of magnetization parallel to the axis of the Imag 
netizing field. Thus, if an anisotropic particle enters the 
passage 32a with its preferred axis of magnetization par 
allel to the length of such passage, as the particle enters 
the magnetic field, it will be physically rotated within such 
field because it is in essence floating within the Semi-liquid 
binder so that its preferred axis of magnetization will be 
parallel to the magnetizing field. Thereafter as the mix 
ture moves through the passage 32a, the binder is hard 
ened due to the transferral of heat to the extrusion noz 
zle 32 and thence to the water jacket 44, such that the 
Permanent magnet particles will always be retained with 
their preferred axis of magnetization perpendicular to 
the surface of the body 35 to be ultimately magnetized. 
Thus, any subsequent magnetizing forces will not disturb 
the orientation of the magnetic particles within the binder. 

It is important that the magnetic particles be Subjected 
to a strong magnetic field. That is, having a Strength of 
at least 8,000 and preferably 10,000 to 15,000 gaUSS. If 
the extrusion nozzle 32 is formed of magnetically perime 
able material, then the magnetizing means must produce a 
Sufficient magnetic strength to saturate the metal of the 
nozzle. Such saturation is considerably facilitated if the 
metal of the extrusion nozzle on each edge of the strip 
is made relatively thin generally as is shown in FG 
URE 7. 

Alternatively, the extrusion nozzle 32 at this point may 
be formed of both magnetically permeable and magneti 
cally non-permeable material. FiGURE8 shows such a 
construction. In this embodiment of the invention, the 
pper and lower sides of the passage 32a are formed of 
agnetically permeable members 57 and 57b respec 

tively, which are held in Spaced relationship by magneti 
cally non-permeable members 58b, which also form the 
edges of the passage 32a. 
FIGURE 9 shows a still further embodiment of the in 

vention where the extrusion nozzle 32, at least where the 
magnetizing means are placed, is formed entirely of a 
magnetically non-permeable material, e.g., plastic, copper 
aluminum or the like. twks 

In FIGURES 7, 8 and 9 the arrows show the course of 
the magnetic flux through the extrusion nozzle and the 
mixttire within the nozzle. 
8. With the arrangement shown in FIGURE 3, and using 
isotropic barium ferrite, it has been found possible to 
obtain magnetic adhesions of up to 225 grams per square 
inch. Using the arrangement of FIGURE 5 and aniso 
tropic barium ferrite it has been possible to obtain mag 
netic adhesion up to 325 grams Per Square inch. In 
both instances, the magnet had a thickness of 3 mm. and 
an air gap of 0.3 min. from soft iron. 
From the foregoing description, it will be apparent that 

each of the illustrated embodiments is well-sited for the 
accomplishment of the stated purposes of this invention. 
However, While there have been described herein and 
iliustrated in the accompanying drawing, certain exem 
plary embodiments of the invention, it is to be under. 
stood that various modifications, Omissions, and refine 



ments which depart from the disclosed embodiments 
may be adapted without departing from the spirit and 
scope of this invention. For example, in each embodi 
ment the rubber-like magnet body may be formed by 
any suitable technique other than extrusion, such as 
injection molding, for example. Also, where the mag 
net body is provided with only a thin colored coating, 
Such coating may be provided by applying a thin foil of 
colored plastic in strip form to one face of the magnet 
body while the latter is being extruded. Alternatively, 
the colored plastic strip may be applied to the rubber-like 
magnet body by suitable heat treatment following the 
extrusion of the magnet body. 

Having thus described my invention, claim: 
F. A holding magnet for exerting a holding action 

against a magnetically attractable member, said holding 
magnet comprising a body of a flexible resilient plastic 
material having a holding face, said body having dis 
persed therein particles of permanent magnet material 
which are magnetized to provide spaced apart opposite 
polarity permanent magnet poies at said holding face of 
the body, said magnetic poles developing a magnetic field 
xtending from said holding face and adapted to hold 

said magnet against said magnetically attractable mem 
ber, said body having coloring material integral there 
with. 

2. The holding magnet of claim. A wherein said color 
ing material comprises aluminum particles embedded in 
said body. 

3. The holding magnet of claim 2 wherein the ratio 
of aluminum particles to the permanent magnet particles 
in the body is of the order of magnitude of 1 to 25 by 
weight. 

4. The holding magnet of claim wherein said color 
ing material is a vacuum-deposited metal layer on said 
body, and including a transparent protective coating over 
Said vacuum-deposited metal layer. 

5. The holding magnet of claim a wherein said color 
ing material is a coating of colored thermoplastic mate 
rial bonded to said holding face of the body. 

6. A method of making a holding magnet which 
method comprises the steps of: mixing permanently mag 
netizable particles with a flexible binder material and a 
coloring material, and then forming said mixture into 
an elongated body with said coloring material forming 
an integral bond with said particles and said binder and 
said coloring material being uniformly dispersed in said 
binder. 

7. The method as defined in claim 6 wherein said color 
ing material is aluminum particles dispersed in said 
binder. 

8. A method of making a holding magnet which 
method comprises the steps of: mixing permanently mag 
netizable particles with a flexible binder material, forming 
Said mixture into an elongated body with said particles 
being uniformly dispersed throughout and embedded 
within said binder and, then, vacuum-depositing a thin 
metal layer of a color different from said mixture on said 
elongated body. 

9. A method of making a holding magnet which 
method comprises the steps of: mixing particles of per 
Inanently magnetizable particles with a flexible binder 
material, extruding said mixture into an elongated body 
With said particles being uniformly dispersed throughout 
and embedded within said binder and bonding a thin layer 
of coloring material onto at least one surface of said 
elongated body. 

16. A method of making a holding magnet which 
method comprises the steps of: mixing permanently mag 
netizable particles with a flexible binder material, ex 
truding said mixture into an elongated body with said 
particles being uniformly dispersed throughout and em 
bedded within said binder and, simultaneously, extrud 
ing a thin layer of plastic coloring material onto at least 
one Surface of said elongated body. - 
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2.É. A method of making a holding magnet which 

comprises the steps of heating to a piastic condition a 
mass of flexible resilient material containing dispersed 
particles of permanent magnet material and extruding 
said plastic mass through a nozzle, heating to a plastic 
condition a colored thermoplastic material, and forcing 
said colored thermoplastic material against said resilient 
material transverse to the latter's fiow so that the colored 
thermoplastic material becomes bonded to said resilient 
material to form a colored coating thereon. 

2. A holding magnet comprising a body of flexible 
and resilient material having therein particles of high 
coercivity permanent magnet material, said permanent 
magnet particles being magnetized to provide spaced 
apart opposite polarity permanent magnet poles at the 
Surface of the body which produce a magnetic holding 
force of at least several grams per square centimeter 
against a magnetically attractable member when said body 
is placed thereagainst, said body having coloring mate 
rial integral therewith of a color different from that of 
said flexible and resilient material. 

13. A holding magnet comprising an elongated flex 
ible strip of flexible and resilient material having a hold 
ing face, said strip having therein particles of permanent 
imagnet material with a coercive force at least substan 
tially as high as that of barium ferrite, said permanent 
magnet particles being magnetized to provide spaced apart 
opposite polarity permanent magnet poles at said hold 
ing face which produce a magnetic holding force of at 
least several grams per square centimeter against a mag 
netically attractable member when said holding face is 
placed thereagainst, said strip being colored at said hold 
ing face, at least, to present thereat a color different 
from that of said flexible and resilient material. 

24. The holding magnet of claim 13 wherein there are 
provided aluminum particles in said strip which provide 
said different color. 

15. The method of manufacturing an elongated flex 
ible and resilient permanent magnet comprising the steps 
of heating a mixture of a flexible and resilient thermo 
plastic material and particles of a permanent magnet 
material having anisotropic characteristics with preferred 
axes of magnetization, forcing said mixture through the 
passage of an extrusion nozzle, said passage having at 
east one surface defining the holding surface of said 
magnet when completed and sinaultaneously subjecting 
said mixture as it passes through said passage to a uni 
directional magnetic field having an axis of magnetization 
perpendicular to said surface whereby said preferred 
axes of said particles are parallel to said unidirectional 
field, cooling said mixture to fix the position of Said 
particles in said resilient material and, thereafter, Sub 
jecting the resultant article to a final magnetizing field 
having an axis parallel to the axes of said particles. 

i6. Apparatus for the manufacture of continuous 
lengths of permanent magnets comprising in combina 
tion means for heating a mixture of a flexible and resil 
ient thermoplastic binder and particles of permanent 
magnet material having anisotropic characteristics with 
preferred axes of magnetization, an extrusion nozzle 
having a longitudinally extending passage therethrough 
with one surface for forming the surface of the holding 
face of said permanent magnet, means for forcing said 
mixture through said passage, means adjacent the entrant 
end of said passage for heating said mixture to allow 
said particles to float in said binder, and means adjacent 
the exit of said passage for cooling said mixture to fix 
the position of said particles in said binder, and means 
between said heating and cooling means for subjecting 
said material in said passage to a unidirectional magnetic 
field having an axis perpendicular to said surface to 
orient said preferred axes of said particles in a parallel 
relationship with said unidirectional field. 

17. The apparatus of claim 16 wherein means are pro 
vided between said heating and cooling means for ex 
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truding into said passage at least through said surface 
a flexible thermoplastic layer on said holding face of 
said magnet whereby said mixture and said last-men 
tioned layer may be bonded and extruded simultaneously. 
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