The Magnetics Society of Japan

Lo o JBF v v 7Ny NECERFF

ALER DHFE

L 1960~70 FDHADHIR,

Patent Litigation Case Study: Lemke Narrow-Gap-Head Recording Patent and
Japanese Magnetic Recording R & D in the 1960s and 1970s
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Y. Noro and R. Fujii, *Hitachi, Ltd. and *Sony Corp.

A patent litigation case relevant to magnetic record-
ing is introduced from technical and historical view-
point. The patent in question claimed high-density
recording using a narrow head gap of less than 0.38
um. The patentee argued that it covered the vector
recording technology studied by the inventor, J. U.
Lemke. Investigation of the argument in the light of
studies made by S. Iwasaki and his group, the NHK
Technical Lab. and others during the 1960s and 1970s
in Japan, reveals that Lemke’s patent disclosed nothing
that had not already been discovered in Japanese re-
search up to that date. The patent was finally rejected.
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Fig. 1 Performance of narrow-head-gap recording (g=0.3 um) in comparison with wide-head-gap recording

(2 um) as disclosed in the patent.

A narrow-gap head was used for playback in both cases. The Y axis

shows the output signal level and the X axis shows the wavelength.
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Fig. 2 Effect of the recording gap length on the
relative recording efficiency for a 1um wave-
length signal proposed by the patentee. The hor-
izontal axis indicates the gap length of the head.
A: Playback head efficiency. B: Anticipated record-
ingefficiency. C:Experimental result for therecord-
ing efficiency. C shows a maximum at 0.25um
and a minimum at 0.75 zm.
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Fig. 3 Experimental evidence of “Lemke’s mode”
filed by the patentee. The data at the top are for
the ordinary recording mode without a dip. The
data below show “Lemke’s mode”, which has a
dip at 416 kHz.
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(a) Schematic picture of bipolar pulse recording

(b) Simplified model of the recorded
magnetization
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Fig.4 TFourier analysis of the bipolar pulse
recording. (a) shows a recording process. (b)
shows a schematic picture of the recorded zones,
which are modeled as a bipolar square wave. (c)
shows the frequency spectrum obtained by
Fourier transformation of the bipolar square
wave. If the wave number of the third harmonic
coincides with the null position 2z/L of the
envelope, a null appears in the third harmonic
region of the reproduced signal.
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Fig. 5 Relation between the wavelength of the
dip in the third-harmonic region and the re-
cording field normalized by H. of the recording
media. The computer simulation was performed
by H. Shimizu and M. Miura at Tohoku Uni-
versity. The experimental data were obtained by
K. Tsuneki of Sony. The dip frequencies depend
linearly on the recording current. Horizontal
lines correspond to “Lemke’s model”.
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Fig. 6 Typical experimental data of the recording process: Output level as a function of the recording
current. The recording gap length was 1 um for the data on the left and 10 uzm for the data on the right.
The Y axis shows the output signal level and the X axis the recording current. The data show several
essential characteristics of the recording process: The existence of a peak output level, a dip in the large
current region and the recording gap dependence of the output signal for each recorded wavelength. The

data were obtained by S. Iwasaki and Y. Suto®®
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