CHAPTER VII
TAPES AND TAPE HEADS

It would be wrong to try to separate
these two elements of the tape-recording
system, for they are completely inter-
dependent. It is the magnetic, dimen-
sional, and mechanical properties of the
tape that establish the functional require-
ments. for the recording and reproducing
heads, and vice versa. It would be equally
wrong to think of this remarkably close-
knit symbiosis as static; new tape compo-
sitions are in the offing, as are new head
constructions, and each holds promise for

significant improvement in what we now
cal — momentarily — “state-of-the-art
performance.”

7.1 Types and Sizes of Tape. Although
there are many formulations of magnetic
recording tape, manufactured in a wide
variety of widths and thicknesses, when
one eliminates all but those well-suited to
instrumentation, the remaining list is
really quite short. In fact, well over 90%
of all instrumentation applications are
presently using only three widths, four
thicknesses, and perhaps ten formula-
tions. A further option in tape construc-
tion, recently introduced, has a textured
back surface, thought by many to im-
prove the “physical handling” characteris-
tics of the tape. It is not currently avail-
able in all widths, thicknesses, and formu-
lations.

In modern data-recording tapes, a
single magnetic material — iron oxide,
with and without modification by the
addition of “dopants” such as cobalt, —
dominates. Unlike audio and video record-
ing, in which such interesting new mate-
rials as chromium dioxide, pure iron,
iron/cobalt, and iron/nickel/cobalt are all
under very active use or development, the
instrumentation field has always been
inhibited by its enormous investment in
equipment designed specifically for iron-
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oxide tapes... and unsuitable (and
unmodifiable, generally) for tapes with
different magnetic properties.

So the manufacturers of magnetic
recording tapes have been restricted al-
most exclusively to improvements that
can be made by varying particle size,
shape, dispersion, and orientation . . . and
mostly the first two. Let us very briefly
review the rules governing that game. ..

Without going too deeply into the
complex physics and metallurgy involved,
the “tiny magnets” we spoke of in Chap-
ter II (e.g., page 27) must be made in a
very restricted size range. They must be
small enough to contain only a single
“magnetic domain,” but they must be
large enough — actually, long enough —
to separate their North and South poles
sufficiently to create a strong external
field, when magnetized by the recording
head. For these reasons, ferric-oxide
development has favored the manufacture
of long, thin crystals, small in area but
long in the “North-South” direction.
These “acicular” (needle-like) particles
are then encouraged to align themselves,
in the dispersion that makes up the mag-
netic coating, in the longitudinal direc-
tion — the direction of tape travel. It
should be noted that the cobalt-doped
iron-oxide particles can be more cubic in
shape, can be smaller for a given coerciv-
ity, and permit higher frequency, higher-
S/N operation at smaller particle size.

If the particles are too long (even
though still possessing a single magnetic
domain), they will be too hard to mag-
netize — i.e., their coercivity will be too
high for the recording head. Also (and
equally undesirable), they will limit the
bandwidth that may be recorded on the
tape, because the length of the ‘particle
must be shorter than the sinusoidal wave-
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