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As a starting point for discussion, let us consider equalization re-
quirements in.terms of an "Ideal System" without losses. An "Ideal System"
would consist of the following. A constant current amplifier connected to
a record head; the record head producing a constant flux vs. frequency on
the tape, and a playback head picking up the signals from the tape and
feeding an amplifier whose amplification drops off at the rate of 6 Db. per
octave across the band. The 6 Db. per octabe playback amplifier is required
because the output from the ideal playback head is directly proportional to
frequency when reproducing a constant flux vs. frequency signal. Unfortun-
ately, a number of factors are present which make a practical system differ
considerably from this ideal.

First, there are several possible losses associated with the record
and reproduce heads. The electrical losses are produced by eddy current
and hysteresis effects in the core and capacity effects in the windings.
In a well designed and constructed head, these effects are not a problem
in the audio range, but do enter the picture somewhat in instrumentation
recorders operatlng in the 100 Kc. region.

The high frequency loss due to the length of the playback gap usually
determines the upper frequency limit of the recorder. When the effective
length of this gap equals the reproduced wave length, a mull or cancellation
will occur. The loss in decibels at other wave lengths on the tape is equal
to
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where © 1is the effective playback gap length and A is the reproduced
wave length. From this expression a theoretical loss of L Db. will occur
when a wave length of .0005" is reproduced with a head incorporating a gap
length of .00025". This would be the case at 15,000 cycles and a tape speed
of 7% inches per second. The writer has found that reproduce heads with
this gap length can be built with surprising uniformity, making reproduc-
tion down to .0005" wave length achievable in production equipment.

Heads incorporating larger gaps, although desirable from the standpoint
of output, are seriously limited in high frequency range at the lower tape
speeds.

*Presented at the Audio Session of the IRE Convention in Long Beach,
California on August 29, 1952. Manuscript received January 22, 1953.


















