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The Case Against Low-Frequency Pre-Emphasis

in Magnetic Recording

JOHN G. McKNm_T

Ampex Corporation, Audio Division, Sunnyvale, California

Data on Iow-frequency energy distribution in music d.o not justify .the use of low-frequency
pre-emphasis, and subjective low-frequency noise does not require it. Therefore .the elimination
of low-frequency pre-emphasis is suggested. Practical implications are also discussed.

HE low-frequency response characteristic used for pro- +lo [ I[J ....... I 5----
fessional magnetic sound recording has received rela- -. -

tively little attention. Wewouldlike in thispaper to exam- ' '_'Jc_- "
ine the presently used low-frequency pre-emphasis: What is
it, and why is it used? Are there any compelling reasons 0 db
why it should or should not continue to be used?

The low-frequency (l-f) pre-emphasis used in the United
States is that recommended by the NAB Standards. _ This
is shown in Fig. 1: a 6 db/octave rise, with a transition -lo ..................

frequency (+3 db point) at 50 cps. Note that most profes- 2o ,oo ,ooo
sional recording equipment is specified to 30 cps against the FRmOENCY_NCYCLESPERSECOND

FzO. 1. NAB Standard low-frequency pre-emphasis characteristic
NAB Standard, but the NAB Standard ends at 50 cps! for magnetic recording.
Present practice is generally to assume the extension of this

6/db octave slope, as shown by the dashed line, more or The benefit to be gained by the pre-emphasis is that the
less to the lower limit of the audio range, giving a boost of complementary de-emphasis gives a reduction in low-fre-
5 db at 3.0 cps, and an ultimate boost of 8 db at 20 cps. quency noise to the extent of 2 db at 60 cps (the power-line

The energy distribution in speech, and in instrumental hum frequency) and 5 db at 30 cps. This 2 db hum reduc-
and orchestral music certainly does justify using this pre- tion is rather insignificant, and the very low-frequency noise
emphasis; Fig. 2 shows representative spectral analyses of is seldom a problem.
an orchestral and a popular music recording2--little energy So far, then, the pre-emphasis seems to do little real good,
is seen below 50 cps. but neither doesit appear to do any harm.
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RIo.msorssky: l_c_rel at an F_xhibitiom The Gnomes (first 30 lac,).
Stanford University Symph3ny Orclxestra (SllBo), Dtnkelspiel Memorial Auditorium, Stanford University,

Prominent Bass d_m and crash c_'mbal, also glockenspiel,

Recorded by J. McKnight; Altec ZI-D microphone. Ampe_ Model 350 half-track recorder,
Master Tape, M_nter t. pe.

Fro. 2. Representative spectrum analysis of recorded music: left, orchestral; right, popular. '_'

* Presented April 4, 1961 at the Eighth Annual Spring Convention z NARTB Recording and Reproducing Standards, Sec. 2, Magnetic
of the Audio Engineering Society, Los Angeles. Recording (June, 1953).
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