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57 ABSTRACT 

A probe head for vertical recording includes a U 
shaped member partially surrounding the probe and a 
coil supported by the U-shaped member. When the coil 
is energized, flux from the probe is focused to the region 
between the legs of the U-shaped member to greatly 
increase flux gradient during a write operation. 

1 Claim, 1 Drawing Sheet 
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PROBE HEAD FORVERTICAL RECORONG 

This application is a continuation of application Ser. 
No. 829,598, filed Feb. 14, 1986 now abandoned. 
This invention relates to magnetic recording and 

particularly to magnetic recording read and write 
heads. The invention is particularly concerned with 
heads useful for perpendicular or vertical recording. 

Perpendicular or vertical recording is characterized 
in that the orientation of magnetic dipoles in the record 
media is perpendicular or orthogonal to the plane of the 
recording media. To accomplish vertical recording, a 
magnetic head in the form of a "probe' provides a 
strong magnetic field which, when the probe head is 
positioned adjacent the recording surface of the media, 
provides a strong magnetic field through the media. 
Current in the probe coil associated with the probe can 
be reversed, thereby reversing the magnetic field and 
orienting the magnetic dipoles in the desired direction. 
It is important in probe heads for perpendicular record 
ing that the magnetic field gradient be particularly high. 

It is an object of the present invention to provide a 
simple probe head for magnetic perpendicular record 
ing which focuses the magnetic field from the probe to 
provide high field gradients and a small head field area. 
Another object of the present invention is to provide 

a magnetic probe head for vertical recording which is 
highly efficient during read operations. 

In accordance with the present invention, a magnetic 
probe head for vertical recording includes a probe with 
a probe coil for producing the magnetic field for write 
purposes and sense field for read purposes. A U-shaped 
member surrounds a portion of the probe and provides 
an easy return path from magnetic flux during read 
operations. The U-shaped member carries a coil which 
serves to focus the magnetic field from the probe during 
write operation. 
The above and other features of this invention will be 

more fully understood from the following detailed de 
scription and the accompanying drawings, in which: 

FIG. 1 is a perspective view, partly in cutaway cross 
section of a magnetic probe head for vertical recording 
in accordance with the presently preferred embodiment 
of the present invention; and 
FIG. 2 is a section view at plane 2-2 in FIG. 1. 
Referring to the drawings, there is illustrated a mag 

netic probe head for vertical recording in accordance 
with the presently preferred embodiment of the present 
invention. The probe head includes a probe 10 con 
structed of a suitable metal ferromagnetic material and 
includes a read/write probe coil 12. Coil 12, when ener 
gized, produces a magnetic field as shown by the gradi 
ents 14 in FIG. 2. Partially surrounding the probe 10, 
and spaced therefrom, is a U-shaped member 16 con 
structed of suitable metal ferromagnetic material. Coil 
18 is wrapped around the uppermost leg of U-shaped 
member 16. 
The probe head illustrated in FIGS. 1 and 2 is used by 

placing it adjacent a magnetic media 20 consisting of a 
substrate 22 and a magnetic layer 24 so that the lower 
ends 17a, and 17b of the U-shaped member and the 
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signals in a manner well known in the art to generate a 
magnetic field whose flux is diagrammatically illus 
trated at 14. Coil 18 is also energized to sharply focus 
the flux lines 14 in the region of the media adjacent 
probe 10 and between the legs of U-shaped member 16 
to orient dipoles vertically as illustrated generally at 28 
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lower end of the probe and 17b of the U-shaped are . 
proximate to the magnetic media. Substrate 22 may be 
any suitable support material, preferably of magnetic 
conductive material Magnetic layer 24 is the magnetic 
media in which the magnetic dipoles are oriented. Dur 
ing the write operation, coil 12 is energized with write 
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in a narrow region. It should be noted, from an inspec 
tion of FIG. 2, that flux lines from probe 10 which 
would ordinarily be positioned to the left (toward end 
17a of member 16) are diverted toward the right end 
17b, thereby focusing the write signal. Hence, end 17b 
of member 16 forms an easy magnetic circuit with probe 
10 during recording. 

It is evident to one of ordinary skill in the art that in 
order to produce a "sharp' record pattern at the lead 
edge of a recorded bit as the media 20 is moving in the 
direction of arrow 30, it is important that currents in 
focus coil 18 and probe coil 12 are simultaneously 
"switched” in accordance with the bit code being re 
corded. Thus, if the direction of current is to be re 
versed in the probe coil 18 to reverse the direction of 
the magnetic field, the current in the focus coil also 
should simultaneously be reversed so that the end 17a of 
the focus member is always of the same magnetic polar 
ity as the tip of the probe 10, and the end 17b of the 
focus member is always of the opposite polarity as the 
tip of probe 10. Hence, the magnetic gradient produces 
sharp, vertical flux lines at 32 to form the leading edge 
of the recorded pulse, as opposed to the more lateral 
flux lines illustrated at 34 at the trailing edge of the 
probe. From the foregoing, it is evident that the current 
in coils 12 and 16 need only be capable of creating the 
foregoing pole arrangement and strong enough to as 
sure proper recording Typically, the magnetic field 
created by the current in coil 12 should be strong 
enough to perform the recording and the magnetic field 
created by current in coil 18 should not be so strong as 
to deteriorate the recording and need only be adequate 
to maintain the magnetic polarity. 

During a read operation, coil 18 is not energized; the 
magnetic orientation within the media induces a flux 
within probe 10 to alter the signal in coil 12, thereby 
generating a read signal. The magnetic path provided 
by U-shaped member 16 provides an easy return path 
for the flux within the magnetic media 20, thereby in 
creasing the efficiency of the head during the read oper 
ation without sacrificing resolution. 
The head is efficient in operation and provides a 

highly effective read and write transducer for vertical 
recording. 
This invention is not to be limited by the embodiment 

shown in the drawings and described in the description, 
which is given by way of example and not of limitation, 
but only in accordance with the scope of the appended 
claim. 
What is claimed is: 
1. A magnetic recording head for vertically record 

ing digital information onto a moving magnetic medium 
comprising a probe comprising a ferromagnetic metal 
bar having a lower end; a read/write coil means 
wrapped around said probe for inducing magnetic flux 
in said probe to establish a magnetic pole in the lower 
end of said probe; a substantially U-shaped member 
having a pair of legs and an upper body portion con 
structed of metal at least partially surrounding and 
spaced from said probe, said legs each having a lower 
end distal said upper body portion, the lower ends of 
said legs and the lower end of said probe being so dis 
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posed and arranged proximate to said moving magnetic 
medium that the lower end of one of said legs is leading 
the lower end of said probe and the lower end of the 
other of said legs is trailing the lower end of said probe 
in relation to the relative movement of said probe with 5 
respect to said medium and at least one of said legs 
provides an easy magnetic circuit for magnetic flux 
induced in said probe by said read/write coil means; and 
a focus coil means wrapped around said upper body 
portion of said U-shaped member for focusing the mag 
netic flux induced in said probe by said read/write coil 
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4. 
means to a region of the magnetic medium between the 
lower ends of the legs of said U-shaped member by 
establishing a magnetic pole in the lowe end of the leg 
leading said probe which is the same polarity as the 
magnetic pole established in said probe, said focus coil 
means establishing a magnetic pole in the lower end of 
the leg trailing said probe which is the opposite polarity 
as the magnetic pole established in said probe to thereby 
provide a magnetic flux return path from the magnetic 
medium to said probe during recording. 
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