CHAPTER VI
MOVING THE TAPE

Throughout chapters II — V, there are
frequent references to the dependence of
every type of recording and reproducing
system on near-ideal performance by the
tape transport. To put it in the simplest
manner, the tape must be moved past. the
recording and reproducing heads at essen-
tially constant speed, and without intro-
ducing significant anomalies into the
tape-to-head geometry. This chapter is
devoted entirely to the very efficient and
sophisticated mechanical, electro-mechan-
ical, and electronic techniques by which
that degree of perfection is approxi-
mated . . . more or less, depending on the
talents of the designer, and the -time,

space, weight, and money allotted to his

task.

6.1 The Basic Requirements.All modern
instrumentation recording systems within
the scope of this text are reel-to-reel
machines — that is, tape is fed from a
“supply reel,” through the tape-drive
components — and, on the way, past the
heads — and is collected on a “‘takeup
reel”. (Reel sizes and tape capacities are
discussed in chapter VIII.) Some special-
purpose instrumentation and data-logging
recorders use cassettes and others use ex-
posed “endless loops” of tape, but the
vast majority are reel-to-reel systems.

CONCENTRIC

Reel-to-reel machines fall into two
categories: Co-planar, in which the reels
are disposed side by side, in the same
plane; and concentric (or coaxial) in
which the reels are mounted one above
other, with their planes parallel and close-
ly spaced, with the reels centered on the
same vertical line (see figure 6-1).

The two geometries just described
have almost identical basic requirements,
except that the concentric configuration
places “additional strain on the tape
guidance mechanism, which must not
only route the tape through the various
components of the tape drive, but must
achieve a translation from the supply-reel
plane to the takeup-reel plane. The
requirements common to both geometries
may be summarized as follows:

© Speed Controland Regulation. The most
advanced general-purpose systems pro-
vide as many as eight speeds, in binary
progression, covering a range of 128:1
(e.g., from 15/16 ips to 120 ips). The
tape drive mechanics, electromechan-
ics, and electronics of such systems
must ideally be capable of simple,
rapid switching from speed to speed,
and must be capable of operating with
virtually the same regulation proficien-
cy and freedom from anomaly on
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Figure 6-1. The two classes of reel-to-reel
transports. Concentric is used to accommodate
large reels in small equipments. Coplanar is
simpler to load, handles the tape more gently,
and is less expensive to optimize for flutter
suppression. =



every range. Further, the speed select-
ed must be tightly regulated, in one
mode of operation; and it must be just
as effectively “slaved” to a reference
signal (previously recorded on the
tape) in another mode.

When one considers these require-
ments, even in the skeletal and quali-
tative form presented above, it is clear
that the design of a modern tape trans-
port presents a formidable challenge,
and that no easy, simple design will
meet that challenge. Indeed, the cost
and complexity of modern tape-drive
components rival those of any of the
signal-processing functions discussed
earlier.

Tape-to-Head Relationships. At all
speeds, the tape must maintain a fixed
geometric relationship to the heads. It
must, ideally, always be in contact
with all heads, across the entire active
width of the head-gap area. Head-to-
tape contact must be maintained un-
der all conditions and tape tension and
the angle of wrap* must be established
properly and maintained continuously.

But we are not done with this recital
of constraints; the tape must also be
caused to move past the gaps so that
the centerline of the gaps is always
perpendicular to the edge (called the
“reference edge’) of the tape. And
there is yet one more requirement: the
tape must not “weave” — that is, the
distance from any gap (any channel)
to the reference edge of the tape must
be held constant, so that each record-
ed channel will be maintained in the
correct position on the tape, and, dur-
ing reproduction, will be centered on
the correct gap in the reproduce head.
(A1l this assumes that the heads them-
selves are manufactured to similar
near-ideal standards). Figure 6-2 illus-
trates these constrants.

® Tape Preservation. Looking ahead
again, we shall be discussing, in chap-
ter VII, the fact that magnetic tape,
while it is unquestionably a depend-
able and versatile medium for precise,
wide-range data acquisition and long-
term storage, must be handled with
great care to preserve its integrity. The
tape transport bears much of this

*The details of this question of tape-to-head
geometry are discussed in Chapter VII. For
now, it is only important to note that the
angles of approach and departure are critical.

burden. It must not abrade the active
(magnetic) surface excessively; it must
not wear the edges of the tape, it must
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Figure 6-2. Summary of constraints on
tape-to-head geometry.
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