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ABSTRACT 

A magnetic ?eld producing structure has a pair of U 
shaped elongated core members with the end faces of 
the legs of one of the core members arranged in a con 
fronting relationship across a predetermined gap with 
the end faces of the legs of the other one of the core 
members. A ?rst winding on each of the core mem 
bers is wrapped around the trough of each of the core v 
members. A source of alternating current is arranged 
to serially energize the ?rst windings on both of the 
core members. A second winding is located on each of 
the core members and is wrapped around the corre 
sponding core member at right angles to the ?rst 
winding. A direct current source is arranged to serially 
energize the second windings on the core members. 

4 Claims. 3 Drawing Figures 
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MAGNETIC FIELD PRODUCING APPARATUS 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to magnetic ?eld pro 
ducing apparatus. More speci?cally, the present inven 
tion is directed to a magnetic ?eld producing apparatus 
for producing a rotating magnetic ?eld vector having 
an orientation in a predetermined plane. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
improved magnetic ?eld producing means for produc 
ing a rotating magnetic vector parallel to a predeter 
mined plane. 

In accomplishing this and other objects, there has 
been provided, in accordance with the present inven 
tion, a magnetic ?eld producing means including a ?rst 
magnetic ?eld core member having a generally U 
shaped cross-section, a first winding wrapped on the 
member encompassing the trough of the U-shaped 
cross-section. A second winding is wrapped around the 
outside of the core member to produce a magnetic ?eld 
emanating from the U-shaped cross-section ends of the 
core member. A second U-shaped core member having 
a pair of coils mounted thereon in a similar arrange 
ment to the first core member is positioned on the 
other side of a recording medium with the ends of the 
legs of the second core member being aligned with the 
ends of the legs of the first core member. An alternat 
ing current source is arranged to energize the ?rst coil 
on each of the core members in a series circuit inter 
connection. The second coil on each of the core mem 
bers is connected in a series circuit across a direct cur 
rent source. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention may 
be had when the following detailed description is read 
in connection with the accompanying drawings, in 
which; 
FIG. 1 is a pictorial illustration of a magnetic ?eld 

producing structure embodying the present invention, 
FIG. 2 is a cross-sectional illustration of the structure 

shown in FIG. 1 taken across the U-shaped cross 
section of the core members used in the magnetic ?eld 
producing structure, and 
FIG. 3 is a cross-sectional illustration of the structure 

shown in FIG. 1 taken along the length of the core 
members of the magnetic ?eld producing structure. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

DETAILED DESCRIPTION 

Referring to FIG. 1 in more detail, there is shown a 
magnetic ?eld producing structure for producing a 
magnetic ?eld vector having a plane of rotation, e.g., 
within the plane of a magnetic ?eld responsive record 
ing medium 2. The recording medium 2 may be any 
suitable recording medium having selectively alignable 
magnetic?eld responsive particles therein, such as the 
recording medium shown in the US. Pat. No. 
3,683,382 of Dale 0. Ballinger. As shown in that pa 
tent, the recording medium 2 has a plurality of micro 
scopic capsules uniformlly distributed within the re 
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2 
cording medium with each capsule containing a sus 
pension of a plurality of magnetically responsive, ?ake 
like particles. The recording medium may be prepared 
for recording thereon by erasing any prior recordings 
thereon, i.e., pre-aligning all of the ?ake-like particles 
in an orientation having a major surface of each of the 
?ake-like particles parallel to the plane of the record 
ing medium, i.e., parallel to the recording surface of the 
recording medium. In this position of the encapsulated 
particles, the recording medium presents a uniform ap 
pearance at its recording surface. 
A recording may be subsequently made upon the re 

cording medium by reorienting the ?ake-like particles 
in a limited area encompassing a recording element, 
i.e., the particles are reoriented into a position perpen 
dicular to the recording surface of the recording me 
dium. Following such a recording operation, the re 
cording medium may be again erased and the recording 
medium returned to its original state by reorienting the 
particles back into their original state, i.e., parallel to 
the recording surface of the recording medium. Thus, 
the same magnetic ?eld is used to prepare the record 
ing medium from an original state having nonoriented 
particles and to erase a recording on a recording me 
dium previously placed into a recorded state. In either 
case, the net result is to align the encapsulated particles 
into astate wherein the major face of each of the ?ake 
like particles (the major face of a particle is de?ned as 
a surface having a dimension several times greater than 
any dimension de?ning the thickness of each particle) 
is aligned parallel to the recording surface of the re 
cording medium to present a uniform appearance 
thereon. In order to produce such a particle aligning 
operation, it is necessary to generate a magnetic ?eldv 
vector within the plane of the recording medium and 
within the encapsulated particles while continuously 
rotating the magnetic field vector within the plane of 
the magnetic particle to uniformly align the major faces 
of the particles parallel with the recording surface of 
the recording medium. Such a uniform alignment oper 
ation is effective to produce a uniform surface appear 
ance on the recording medium since the major faces of 
the particles are arranged to reflect incident radiation 
from the recording medium. The result of a particle 
alignment wherein only one axis of the particles were 
aligned parallel with the recording surface of the re 
cording medium would not assure the attainment of the 
uniformly reflective recording surface. 
The core structure of the present invention is di 

rected to a magnetic ?eld generating structure for pro 
ducing such a rotating magnetic ?eld vector within a 
predetermined plane, i.e., the plane of the particles 
within the recording medium. The core structure in 
cludes a pair of generally U-shaped elongated core ele 
ments 4 and 6. The core elements 4 and 6 are arranged 
with the end faces of the legs of one of the U~shaped 
core elements in a confronting relationship with the re 
spective end faces of the legs of the other one of the 
core elements. The end faces of the legs of the core ele 
ment 4 are spaced from the end faces of the legs of the 
core element 6 by a distance suf?cient to allow the re 
cording medium 2 to pass therebetween. 
The following discussion is directed to a description 

of the structure of the energizing winding wound 
around one of the core members 4 and 6, i.e., a ?rst 
core member 4, inasmuch as the arrangement of the 
windings on the second core member 6 is substantially 
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identical. A ?rst energizing winding 8 is arranged on 
the ?rst core member 4 to lengthwise encircle the core 
member 4 in the trough of the U-shaped core member. 
A ?rst end of the ?rst winding 8 is connected to one 
side of a source of an alternating current source 12 
while the other end of the winding 8 is arranged to be 
connected to one end of a similar second winding 9 on 
the second core member 6. The other end of the sec 
ond winding 9 on the second core member 6 is con 
nected to the other side of the alternating current 
source 12. 
A third energizing winding 16 is wound around the 

?rst core member 4 at right angles to the ?rst winding 
8 and encompassing the U-shaped cross-section of the 
?rst core member 4. A ?rst end of the second winding 
16 is arranged to be connected to one side of a direct 
current source 18. The other end of the third winding 
16 is arranged to be connected to one end of a similar 
fourth winding 20 on the second core member 6. The 
other end of the fourth winding 20 on the second core 
member 6 is connected to the other side of the direct 
current source 18. Accordingly, the alternating current 
source 12 is arranged to serially energize the similar 
windings 8 and 9 on the ?rst and second core members 
4 and 6 while the direct current source 18 is arranged 
to serially energize the similar windings l6 and 20 on 
the ?rst and second core members 4 and 6. 
The energization of the third and fourth windings l6 

and 20 by the direct current source 18 is effective to 
produce corresponding constant magnetic ?elds in the 
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respective core members 4 and 6. The magnetic ?elds . 
produced by the energization of the windings l6 and 20 
by the direct current source 18 is shown in FIG. 3. As 
shown in this ?gure, the constant magnetic ?elds from 
the opposing core members emanate from the U 
shaped cross-sectional ends of the core members 4 and 
6. By a selection of either current flow or winding di 
rection, these constant magnetic fields are arranged in 
?eld opposing relationship within the record medium 
accepting space between the confronting leg end faces 
of the core members 4 and 6. Further, the constant 
magnetic ?eld in this space between the core members 
4 and 6 is in a direction parallel to a plane in which a 
recording medium 2 is placed between the core mem 
bers 4 and 6. The recording medium 2 is shown in FIG. 
3 as being positioned in this plane by any suitable 
means (not shown) to allow the magnetic ?eld to pass 
through the recording member 2 parallel to the record 
ing surface and through the encapsulated magnetic par 
ticles of the recording member 2. 
Concurrently, the energization of the ?rst and second 

windings 8 and 9 by the alternating current source 12, 
is effective to produce a magnetic ?eld emanating from 
the ends of the legs of the core members 4 and 6. The 
energization of the ?rst and second windings 8 and 9 is 
arranged to produce opposing magnetic ?elds at the 
confronting leg end faces of the core members 4 and 6. 
in FIG. 2, there is shown a representation of a magnetic 
?eld occurring during one half-cycle of the energiza 
tion current from the alternating current source 12. 
During the other half-cycle of the energizing alternat 
ing current, the north and south poles occurring at the 
ends of the legs of the core members 4 and 6 would, of 
course, be interchanged. As may be seen from FIG. 2, 
the opposing relationship of the magnetic poles found 
at the confronting end faces of the legs of the core 
members 4 and 6 produces a second magnetic ?eld in 
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4 
the plane of the recording medium 2 located between 
the ends of the legs of the core members 4 and 6. While 
this second magnetic ?eld is also parallel to the plane 
of the recording medium 2 and in the magnetic parti 
cles contained therein, the magnetic ?eld from the sec 
ond magnetic ?eld is reoriented as a result of the inter 
change of the poles of the magnetic ?eld on alternate 
cycles of the alternating current energizing signal. The 
two magnetic ?elds, i.e., the direct current ?eld and the 
alternating current ?eld, accordingly, combine in the 
plane of the recording medium to produce a net mag 
netic ?eld. vector which rotates in the plane of .the re 
cording medium 2 and in the magnetic particles to ori 
ent the major surfaces of the ?ake-like particles paral 
lel to the plane of the recording medium. This orienta 
tion of the flake-like particles with the surface of the 
recording medium 2 is effective to erase any prior re 
cording from the recording medium 2 to prepare it for 
further recording. One example of a magnetic ?eld pro 
ducing structure constructed in accordance with the 
present invention and suitable for erasing the aforesaid 
magnetic ?ake recording medium had 230 turns of No. 
28 wire in each of the ?rst and second windings 8 and 
9 while the third and fourth windings each had 1,220 
turns of No. 28 wire. The ?rst and second windings 8 
and 9 were energized by an alternating current of 0.7 
amperes while the third and fourth windings may be en 
ergized with a direct current of 0.5 amperes. The core 
members 4 and 6 were each made of soft iron arranged 
as a U-shaped channel having a total length of 6 inches ' 
and a leg height of 1 inch. The confronting end faces 
of the core legs may be spaced apart a distance of 15 
thousands of an inch to accommodate the recording 
medium 2. Such a magnetic ?eld producing structure 
produced a magnetic ?eld within the recording me 
dium 2 of approximately 200 Gauss. 
Accordingly, it may be seen that there has been pro 

vided, in accordance with the present invention, a mag 
netic ?eld producing structure for producing a rotating 
magnetic ?eld vector within a predetermined plane. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: . 

l. A magnetic ?eld producing apparatus comprisin 
a first U-shaped core member; | 
a second U-shaped core member, said ?rst core 
member having leg end faces spaced a predeter~ 
mined distance from confronting leg end faces of 
said second core member; 

a ?rst winding wound on the trough of said ?rst core 
member; 

a second winding wound on the trough of said second 
core member; 

a ?rst energizing means arranged to serially energize 
said first and second windings; 

a third winding wound around said ?rst core member 
at right angles to said ?rst winding; 

a fourth winding wound around said second core 
member at right angles to said second winding, and 

a second energizing means arranged to serially ener 
gize said third and fourth windings. , 

2. A magnetic ?eld producing apparatus as set forth 
in claim 1 wherein said ?rst energizing means is a 
source of alternating current.’ i 

3. A magnetic ?eld producing apparatus as set forth. 
in claim 2 wherein said second energizing means is a 
source of direct current. _' 
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4. A magnetic ?eld producing apparatus as set forth 
in claim 3 wherein said third and said fourth windings 
are energized by said second energizing means to pro 
duce mutually opposing magnetic ?elds across said pre 
determined distance and said ?rst and said second 5 
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6 
windings are energized by said ?rst energizing means to 
produce mutually opposing and variable amplitude 
magnetic ?elds across said predetermined distance. 

* * * * * 


