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SONIC RESTORATION o
HISTORICAL RECORDINGS

n historical recording, broadly defined, is
any recording, of even limited interest, which
is not currently available in the marketplace in
its original format, This includes just about all record-
ings on cylinders, 78s, wire, tape, LPs, and broadcast
transcriptions as well as many movie and TV sound-
tracks and private recordings. We use historical re-
cording in a more limited sense to mean any record-
ing of important content or performance which in
sound quality does not adequately represent the per-
formance. Dubbings or dubs are sometimes called
transfers and are mechanically or electrically made
copies of an original recording. Duplication of cylin-
ders was originally done by mechanical dubbing, and
the copies made were inferior to the original (as is the
case with most electric dubs of 78s). However, the
transfers of early vocal records done by the HMV (His
Master's Voice) engineers in the 1940s are an excel-
lent exception and show what could be done with
care and effort. A repressing, as the name implies, is
a new record stamped from an original metal part. If
the metal part has not deteriorated from age or wear,
the repressing can be superior to the original issue
since modern vinyl takes a better impression and is
much quieter than shellac. Reissue is a confusing
term that can mean either repressing or dub,
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concepts in the field that are often con-
fused with each other and need clarifi-
cation. Sonic preservation is done by
sound archives,. universities, and oth-
ers to preserve the sound of an original
source, which may be deteriorating.
The main objective is to preserve the
sound of original recorded media—
cylinder, record, tape, etc. The main
considerations are.fong storage time
and no alteration of the original sound
(or at least none that.can't be undone).
The common method is two-track ana-
log tape recording using modern low-
print-through tapes, such as AGFA
468, and documenting everything that
is done, including stylus size, turntable
speed, and inherent playback equal-
ization, if any. Some noise reduction,
such as from the Packburn 323A noise
suppressor, may be used, but nothing
must be allowed to alter the sound of
the source in any way. For the purist,
the less done the better. Additionally,
the original source will be treated with
the greatest care possible, e.g., rec-
ords kept in acid-free sleeves and
stored at 65° F and 40% humidity.
Sonic enhancement is the altering of
a sound source to produce a desired
result and may or may not accurately
represent the sound of the original per-
formance. Ilts criteria are subijective,
usually commereial, and, more often
than not, reflect the then-current popu-
lar ideas of what is good sound or will
appeal to the buying public. Sonic res-
toration is similar to sonic enhance-
ment in many of its technigques but
more specific in its main objective,
which'is authenticity to the original per-
formance. Authenticity is the central
problem in sonic restoration, especial-
Iy with acoustic material made before
the development of the electrical re-
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cording process in 1925. While the
sound of acoustic (sometimes called
mechanical) recordings gives some
idea of what the original performance
was like, the many technical limitations
leave an incomplete and even false
image of the artist. The same is true of
early electrical recordings but to a
much lesser extent; indeed, a false im-
age is intentionally given on many
modern recordings for “effect.” The
objective of the sonic restorer of his-
torical recordings is to discover, or at
least infer with some degree 6f objec-
tivity, what the sound of the original
performance was really like and then to
make all modifications with this in
mind. While all three—sonic preserva-
tion, enhancement, and restoration—
are interrelated and overlap to some
extent, this discussion will be devoted
primarily to sonic restoration.

The sonic restoration of historical re-
cordings is both art and science. The
science can be analyzed, made objec-
tive, and taught, while the art is difficult
to analyze, largely subjective, and
probably unteachable. Although mast
of our discussion applies to all forms of
historical recordings, fram Cylinders 1o
LPs, we will be most concerned with
78s since they are the most gommoen.

BASIC REQUIREMENTS

The condition ofthe sound source is
of the greatest importance in restora-
tion work. While current LPs and CDs
may.be uniform, 78s were pressed or
engraved on: different materials, “in-
cluding cement, rubber, wax, shellac,
acetate, and vinyl, and they were
made in different sizes, from about 3 to

“20 inches in diameter. They first ap-
peared in 1894, and by the late 1950s
they were gone from. the marketplace,
except for a few repressings still being
made today. The most common 78s
are made of shellac or shellac com-
pounds, and they suffer from dirt,
warps, digs, or gouges; from being
pressed off-center, and from aging,
moisture damage, and all degrees of
wear as well as cracks and outright
breakage. Cleaning is mandatory and
an extensive subject in ifself. We have
developed our own cleaning system,
but if nothing better is available, a mild
detergent, water, and a soft sponge
generally work. Water can damage the
base material on Edison Diamond
Discs, and acetate recordings need
special care and handling. Whatever
method is used, after cleaning a rec-
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ord should be played once or twice
using an extra-small stylus, as this will
help remove embedded dirt and de-
bris loosened from deep in the groove
by the cleaning.

Many warps can be flattened be-
tween glass plates using carefully ap-
plied amounts of heat and pressure.
With off-center records, the center hole
can be enlarged and the record care-
fully “recentered” on the spinning turn-
table. Broken records, if the break is
clean, can sometimes be glued or
taped back together, with the tape on
the reverse side. For bad gouges and
digs, a temporary but useful technigue
is to fill in the damaged area using
softened wax and to play the filled-in
area of the record, before it becomes
too firm, at a tracking force greater
than normal. If the anti-skating force is
perfectly balanced and the missing
area is not too large, temporary groove
walls will be formed that match up with
the existing grooves. While not perma-
nent, it is fast and usually enables the
record to be piayed a few times for
restoration. Extensive record repairs
are only justified if the recording is very
valuable or "one of a kind." With most
common problem records undergoing
restoration, the best solution is simply
to find-a better copy. Friendly collec-
tors or sound archives may, if you
promise to be very careful, loan you a
good copy. Our own extensive collec-
tion of historical recordings has been
of great assistance in this regard. Of
course, with private recordings and
rarities, the restorer has no choice but
to work with whatever is available.

TURNTABLE SPEEDS AND PITCH

Many so-called 78s were not neces-
sarily recorded at 78 rpm; they vary
from the low 60s to over 100 rpm.
When some restorations and reissues
are made, the source recording isn't

played at the speed used when the

original was made, and the result is a
shift in pitch which destroys the integri-
ty of the performance. To accurately
adjust speed and the resulting pitch, a
quality variable-speed turntable,
equipped with a multi-speed strobe or
digital speed readout, is essential, but
the real problem is, how do you know
what the speed of the source was so
that you can duplicate it to get the
correct pitch? Some guidelines are
helpful. The older records are general-
ly recorded at lower speeds. Victor
acoustics are most often around 76
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rpm, and their electrics prior to 1930
are also often at 76 or 77 rpm. Many
European electric discs are at 80 rpm,
with Pathés about 90 rpm. Edison Dia-
mond Discs are quite consistent at 80
rpm. The earliest records tend to be at
low speeds, with G & Ts (Gramophone
& Typewriter discs) in the low 70s or
even 60s.

One technique useful with records
made using cutter tables and amplifi-
ers using alternating current is to sync
on the a.c. hum. If the current was at
60 Hz (50 Hz in Europe), and a sharply
spiked filter is used to exaggerate the
power-line hum frequency, along with
an accurate digital counter for setting
that current frequency, then by adjust-
ing the turntable speed higher and
lower, you can tune for maximum hum
and hence the correct pitch of the orig-
inal. It may also be possible to use the
second harmonic of the alternating
current. This approach doesn't always
work, and with -acoustic recordings
that employ cutter tables'driven by fall-
ing weights; it is impossible. Compar-
ing the sound of a 78 with a modern
recording of the same music can be a
good reference to correct the pitch to
A=440, if A=440 was the pitch in use
when the original was made. Care with
LPs is necessary, too, as not all such
discs that might be used for compari-
son are at exactly 33%a rpm: A.pitch
pipe, electronic synthesizer, or proper-
ly tuned piano, in conjunction with the
musical score, may serve as useful ref-
erences. Singers on early 78s are the
biggest prablem because of common
key transpositions, and here biograph-
ical and discographical information
may provide keys the artist usually
sang in and their favored transposi-
tions. Some old records have a play-
back speed printed right on the label,
but this, as well as listings of correct
speed by “experts,"” should always be
accepted with caution. ¥

The actual frequency of concert A,
440 Hz, has changed many times dur-
ing the history of music, but at the time
early historical recordings were made
it was lower, about 435 Hz. Hence
bringing everything to A=440 or the
sometimes higher pitches found today
does not do justice to many older re-
cording artists because even a small
shift, insufficient to make a tone really
sharp or flat, will alter the timbre or
quality of instruments and singers. The
restorer should try to set the playback
speed of cylinders and 78s to the ex-
act speed used when the original was

made. This will produce the correct
pitch employed by the artist at the time
of the performance, with no subtle al-
terations of the sound from changing to
A=440. To correct pitch, the compari-
sons and hum technigque indicated
above are a starting point, but the mu-
sically trained and experienced ear,
coupled with lots of experience with
historical recordings, is still the best
judge. The technigue is to listen to the
apparent “focus” of the sound, espe-
cially on vibrato. But despite all efforts,
the correct pitch of some recordings
will never be known with certainty.

CARTRIDGE AND STYLUS SIZE

A superb cartridge for 78s is the
Shure V15 Type V used with their
VNS78E stylus assembly, but even bet-
ter sound is obtained by using the
VNS78E assembly with Shure's Ultra
500 eartridge body, (See Table | for
equipment information.) | feel this com-
bination is outstanding. Moving-coil
cartridges, as opposed to the moving-
magnet types, can offer somewhat bet-
ter sound and, in particular, better tran-
sient response. However, because a
wide range of stylus sizes are neces-
sary to play 78s properly, moving-coil
cartridges are not suitable because
frequent stylus interchange is difficult
or impossible. The dynamic stabilizer
brush integral to the Shure VN578E
assemblies dramatically aids tracking
of 78s with problem warps or broken-
down groove walls. The elliptical stylus
mounted on the VN578E assemblies
(0.5 x 2.5 mils) is excellent for playing

Cutters of acoustic
discs used no
equalizers, buf
the cutting process
did impose

some mechanical

equalization.
I
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78s of the 1940s and 1950s but not

suitable for many earlier ones. Figure 1

gives our recommendations on stylus

sizes; generally the earlier records

take the larger sizes. Some believe that

vertical-cut (hill and dale) records

should only be played with conical sty-
li. Old ideas die hard, but if common
belief or theary says one thing and
your ears say another, then throw out
the theory and look for another that
agrees with your ears! We know of no
case where results are not improved
by using elliptical styli. Furthermore,
they should all be made in a truncated
format (cut off on the bottom), as this
minimizes noise pickup from the bot-
tom of the groove. All styli should be
diamond, but with the very large sizes
necessary to play some vertical-cut
records, cost may dictate the use of
sapphire. The eriterion on stylus selec-
tion for any given record is to choose
the size that gives the cleanest, least
distorted sound, not the least surface
noise. Surface noise is much easier to
deal with than distortion. Expert Stylus
Co. can supply a wide variety of trun-
cated elliptical styli mounted on Shure
VINS78E stylus assemblies, and their
work is excellent.

TONEARM AND TRACKING

A high-guality tonearm long enough
to play 16-inch transcriptions is a must.
Equally important is correct geometry.
Most tonearms come with specific
mounting instructions detailing the
turntable, tonearm, and cartridge ge-
ometry, but the proper approach is to

Unless 1-pound
pickups have
scraped off

the highs, old
records may have
freble response

have correct turntable, tonearm, and
stylus geometry—which can be guite a
different thing. The overhang, azimuth,

and lateral and vertical tracking angles

must all be easily adjustable. They
should be normally optimized for 12-
inch LPs, but with problem records the
adjustments may have to be altered to
even make tracking possible. (Vertical
tracking angle is now very common at
20° for LPs, whereas for 78s it is theo-
retically 0°.) For Pathé records, with
their very shallow grooves, and for
“center start” records, the ability to ad-
just anti-skating force can be crucial,
The optimization method for Pathés,
and other apparently unplayable rec-
ords, is to put the problem record on
the turptable at jts correct speed and
then, with the stylus force reduced to
almost nothing, gently lower the stylus
to a positionion the récord about half-
way through. The stylus will probably
start skating across the record toward
the inside or outside. Adjust the anti-
skating force higher or lower until the
stylus remains stationary without skat-
ing, then increase the tracking force to
normal. This technique is not suitable
for LPs and 78s that play normally, as it
neglects the normal tracking pressure
ofi'the stylus, which is an important
factor in normal-anti-skating. However,
we have found empirically that for
problem trackers—the ones with shal-
low, 'deformed) ‘slanted, or ‘worn
grooves—it is the way to go. To make
the adjustment easily, the sliding-
weight (not the weight-on-a-thread)
type of anti-skating adjustment is best.
On some occasions with difficult track-
ers like Pathés, where you might ex-
pect to need a very large stylus; geing
to the exact opposite, a very small sty-
lus, 114 or 2 mils,-may solve tracking
problems. With damaged records, you
may need mechanical canting of the

iy _.Qartndge to make groove tracking

tble This will require a tone-
ign whose headshell can be
. Playing a difficult
2d and recording it
' playback at 15 ips is
ilii)’ When all else fails,

TABLE I—Specific recommendations and
sources of equipment. (Recommendations
apply only to specific models or types.)

Cartridge: Shure V15 Type V or Ulra 500;
VNS578E stylus assemblies

78-rpm Special Styli: Mounted on VN5S78E as-
semblies by Expert Stylus Co.

Recording Cleaning Kit: Lane Audio & Records
/100-rpm Analog Speed Strobe: Lane Audio &
Records

Digital Speed Readout: Jeffrey M. Duboff

Turntables: Technics SP-15, Esoteric Sound Vin-
tage and other custom models, and custom-built
and/or modified models from Jeffrey M. Duboff

Stylus/Tonearm/Turntable Geometry Kit: Lane
Audio & Records

Magnetic Cartridge Processor: Kinergetics
KMP-1 (no longer made; company indicates
they have several hundred incomplete units and
might finish one at a premium price)

Noise Suppressors: Packburn 323A; Dynafex
DX-1 by Circuit Research Labs

Inherent Record Equalizer: Esoteric Sound Re-
Equalizer

Multi-Graphic Equalizer: White Instruments
4650 (Y5 octave) ;

Parametric Equalizer: Orban 642B parametric
equalizer/notch filter

Compression Limiting De-Esser: Orban 424A

High-Frequency Enhancer: BBE Sound 442 sonic
maximizer

Analog Tape Recorders: Open reel, Otari MX
series; cassette, Nakamichi MR-1 Model B

Analog Tape: Cassettes, TDK AR-X (Type I, C-
60) and MA-X (Type IV, C-60); open reel, Agfa
469 (mastering), Agfa 468 (low print), Ampex
456 (mastering), and Ampex 478 (low print)

Contact Cleaner, Preservative: Cramolin R2 (2%)
or R5 (5%) from Caig Laboratories

Technical References: Handbook for Sound Engi-
neers: The New Audio Cyclopedia edited by Glen
Ballou (Howard W. Sams & Co., 1987). The
Audio Cyclopedia, First Edition, edited by H.
M. Tremaine (Howard W. Sams & Co., 1959;
out of print.) Introduction to the Physics and
Psychophysics of Music by Juan G. Roederer
(Springer-Verlag, 1979; this basic textbook es-
tablishes the close relationship of physics, psy-
chophysics, and neuropsychology to music). The
Recording and Reproduction of Sound, Second
Edition, by Oliver Read (Howard W. Sams &
Co.; out of print). Audio Engineering Handbook
edited by K. Blair Bensen (McGraw-Hill, 1988).

New Repressings of Historical 78s on Vinyl:
Vocal repressings from Historic Masters; instru-
mental, orchestral, and spoken repressings from
Symposium Records

control” can be used (Fig. 2). To make
this control, a ganged audio-taper pot
is wired so that the center point of
rotation gives equal amounts of left-
and right-channel output. This is far
better than the traditional left-plus-right
wiring for mono sound, since with this
method any mixture is possible. Usual-
ly, equal amounts of left and right sig-
nal are best, but sometimes noise and
even distortion can be reduced by an-
other mixture, possibly even all left or
all right. For vertical-cut (hill and dale)
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r ;1. are "Off"
8745, 4, 35,
of 18 dB per

10, 50, 63, 80, 100,
80 Hz at a slope of
. Building such a set
) difficult, and details
any books on active-
esign. The potentiometer-
ve of filters has the advan-
2ing continuously variable,
|2-position switch-selected fil-
ost any desired setting can be

DIO/JUNE 1991

Fig. 1—Recommended stylus
sizes for various types of

old records. In general,

the older records take

the larger styli.
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found, and you have the advantage of
exact repeatability.

The multi-graphic equalizer, now
quite popular, divides the frequency
spectrum into discrete frequency
bands, each individually adjustable in
gain. The term "graphic” refers to the
position of the slide potentiometers, as
they show peaks or dips in the sound
spectrum as if they were plotted on a
graph. (The simplest multi-graphics
are five-band equalizers, with each
band being two octaves wide. The
one- and third-octave units are com-
mon in professional recording con-
soles, and even sixth-octave equaliz-

Moving-magnet
cartridges allow
easy interchange
of styli fo match
the various old
groove shapes

and sizes.
PO gt ==

ers are becoming more common.) In
sound work, as the number of bands
increases, the multi-graphic equalizer
becomes more complex to use. The
one-octave (10-band) multi-graphic is
a good choice for home systems, but
for restoration work the half- or third-
octave unit is preferred.

Most versatile of all equalizers, the
parametric is somewhat similar to the
multi-graphic equalizer, in that it di-
vides the audio spectrum into frequen-
cy bands and that the level or ampli-
tude of each band can be separately
controlled. Unlike the multi-graphics,
where each band is fixed in frequency,
the parametric can shift this band
(within limits) higher or lower in fre-
quency. In addition, the shape (broad-
ness or narrowness, also known as Q)
of the affected band can be controlled
from very broad (several octaves) to
very narrow (notch). These three vari-
able parameters (level, frequency, and
Q) give the parametric equalizer tre-
mendous capabilities in dealing with
difficult problems such as the reso-
nances in acoustically made record-
ings. However, the very versatility of
the parametric makes it difficult to use
properly, since there is an almost infi-
nite number of sonic combinations.
Eliminating one obvious problem can
easily introduce another, more subtle
one. The quasi-parametric, a type gen-
erally available on the consumer mar-
ket, is not recommended because the
three parameters are interacting, i.e.,

ADDRESSES

BBE Sound

5500 Bolsa Ave.
Huntington Beach, Cal.
92649

Circuit Research Labs
2522 West Geneva Dr.
Tempe, Ariz. 85282

Caig Laboratories
P.O. Box §
Escondido, Cal. 92033

Jeffrey M. Duboff
P.0O. Box 541
Andover, Mass. 01810

Esoteric Sound
4813 Wallbank Ave.
Downers Grove, Ill.
60515

Expert Stylus

P.0. Box No. 3
Ashtead, Surrey
KT21 20D, England

Historic Masters
10 Yealand Dr.
Lancaster

LAl 4EW, England

Kinergetics Research
6029 Reseda Blud.
Tarzana, Cal. 91356

Lane Audio & Records

Nakamichi
19701 §. Vermont Ave.
Torrance, Cal. 90502

Orban Associates
645 Bryant Si.

San Francisco, Cal.
94107

0ld Colony Sound Lab
P.O. Box 243
Peterborough, N .H.
03458 *

Otari
378 Vimiage Park Dr.
Foster City, Cal. 94404

Packburn Electronics
P.O. Box 335
DeWin, N.Y. 13214

Shure
222 Hartrey Ave.
Ewvanston, Ill. 60204
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110 Derwent Ave,
East Barnet,
Hertfordshire

EN4 8LZ, England

Technics
One Panasonic Way
Secaucus, N.J. 07094

White Instruments

1782 Manor Dr.
Vista, Cal. 92084

1514 Ed Bluestein Blvd.
Austin, Tex, 78721

adjustment of any one affects the oth-
ers. The true parametric, on the other
hand, has noninteracting parameters
and is easier to use, especially when
trying to repeat a setting. We do not
generally recommend the use of para-
metric equalizers by other than the
most dedicated audiophile or sound-
restoration buffs because of their com-
plexity. Mere use of complex equip-
ment does not guarantee good results.
When used by inexperienced opera-
tors, the results are frequently exag-
gerated and unnatural. For those will-
ing to spend the time and effort, the
results with parametrics can be spec-
tacular. We highly recommend the Or-
ban Model 642B parametric equalizer/
notch filter. Particularly impressive are
its clarity of sound and the high- and
low-pass filters for scratch and rumble
elimination. For many years we have
used and been happy with Orban's
Model 622, but the new 642B is a
marked improvement.

The adjustable notch filter is a very
useful type of specialized equalizer.
With its very narrow bandwidth and
deep cut (40 or more dB), it can re-
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move 60- or 120-cycle a.c. hum as well
as cutter whistle, a problem on many
early electric recordings, and do this
without apparent effect on the overall
sound. Notch filters can be distinct
units, such as the UREI Little Dipper
Model 565 (unfortunately no longer be-
ing manufactured), or as combined
units as in the Orban 642B. A word of
caution—filters that are very narrow (Q
of 5 and over) with deep notches (40
dB and over) should be used with dis-
cretion, as they have very severe
phase shift, which is inherent in their
basic nature. Unless great care is tak-
en, this can be audible. It should be a
basic premise of restoration work that if
the listener is aware of electronic pro-
cessing, the restorer has made a mis-
take. These various adjustable sound-
shaping equalizers are indispensable
in working with 78s and many early
LPs and may also be useful in undeing
some excessive enhancement in mod-
ern recordings, especially pop.

Three of the most common media of
sound communication for the music
lover are FM radio, tape recordings,
and phonograph records. Each of
these has a type of inherent or original
equalization. Part of the confusion in
talking about equalization comes from
not clearly distinguishing between this
inherent EQ and adjustable or user EQ.
In the creation of the FM signal, tape
recording, or phonograph record, a
“fixed" equalization is introduced; the
physical and electrical nature of tape,
records, and broadcast signal require
this for best results. The playback
eguipment must reverse this process
by introducing a fixed and opposite
playback equalization. When every-
thing is done correctly, the result is a
more faithful reproduction of the origi-
nal sound, with less distortion, greater
dynamic range, and lower noise than
would be possible if this inherent
equalization were not used.

The inherent equalization of electric
analog records consists of a treble
boost and a bass cut when the record
is made, and a corresponding treble
cut and bass boost in the playback
equipment. Just as open-reel tapes
use the NAB (50-p.S) standard equal-
ization, and cassettes use the 70- or
120-uS standard EQ, so do records
now have their own standard recording
EQ curve—RIAA. (A slight variation is
the IEC curve used mgstly in Europe
and the Far East.)

The acoustic records made before
the development of the electrical pro-
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cess in 1925 were recorded mechani-
cally, and inherent in that process is a
theoretical constant-velocity response
of the cutter. Since there was insuffi-
cient musical energy to overcome the
mass of the linkage between horn and
cutter, the result was not a true con-
stant velocity output in the lower fre-
quencies. We call the result inherent
mechanical equalization. In the acous-
tic process, low frequencies, what
there were of them, had large cutter
excursions that decreased as frequen-
cy increased. With the development of
the electrical process, with its greater
frequency range, problems appeared.
The much lower frequencies could
now be recorded but had too great a
cutter excursion, and the greatly ex-
tended higher frequencies had such a
small excursion that they were lost in
the system noise. By changing from a
constant velocity characteristic at
some point in the frequency spectrum
to a constant amplitude characteristic
(which the electric process made pos-
sible), the problem could be solved,
provided the playback machine did
the same in reverse. The point in the
freguency spectrum where the change
takes place is the turnover frequency.
Additionally, it became possible to
boost the higher frequencies when re-
cording, and that, in turn, required a
corresponding high-frequency cut or
roll-off in playback. The result of all this
was that it became possible to get ex-
tended high-frequency response,
which wasn't lost in the surface noise,
and extended low-frequency re-
sponse, which didn't break across into
adjacent record groove walls. The
combination of turnover and roll-off
characteristics became known as the
recording or inherent equalization
curve, and it took almost half a century
before everything finally settled down
into the international standard of the
RIAA curve,

A big problem for the collector or
sonic restorer of 78s and early LPs is
the very great variety of recording
equalization curves used by different
companies from 1925 through the ear-
ly 1950s. Many different curves were
required by the playback equipment to
inversely match the original recording
curves, which changed from company
to company, year to year, and in some
cases day to day! Some of the older
vacuum tube preamplifiers had four or
five positions of playback equalization,
but this wasn't really enough. One, the
justly famous Mclntosh C-8 vacuum

tube preamp, had 10 slide switches,
with all their multiple combinations, for
controlling treble roll-off equalization
and bass turnover equalization.
Hence, if you knew what the original
recording equalization for a record
was, then accurate playback equaliza-
tion was possible. Mclntosh also sup-
plied an excellent chart that gave EQ
settings for many different record com-
panies. Some of the common terms for
these differing playback equalization
curves were NAB, Ortho, AES, ffrr,
RIAA, Old 78, etc. In most modern au-
dio systems for playing analog record-
ings, the playback equalization is now
truly locked into the standard curve,
and it is impossible with this equaliza-

tion to play most 78s and many early
- LPs properly.

One approach to solving this prob-
lem is to use a multi-graphic equalizer
to undo the gross distortions of the
RIAA curve and simulate the various
older equalization curves. It works after
a fashion but takes considerable time
and is definitely awkward. The Owl 1
monophonic preamp has a variety of
EQ curves and is okay for a basic
playback system, but we can't recom-
mend it for serious work. The best ap-
proach is to use The Re-Equalizer by
Esoteric Sound; it easily and accurate-

ly solves the equalization problem. :

Connected at the output of a preamp
with RIAA equalization, it can undo the
RIAA curve and offers six positions of

turnover and six positions of roll-off. Its -

36 possible EQ combinations can du-
plicate almost any of the old curves
that will be encountered.

4
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Tum- Roll-Off
Speed, Over, at10kHz,

pm Hz dB
All Records ~ 33,45,78 00 137
Since 1955
Acoustics & 78 250 5
Cylinders (or as
needed) P
Records Made Berween 1925 and 1955 Records Made Between 1925 and 1955 Records Made Between 1925 and 1955
Tum- Roll-Off Tum- Roll-Off Tum- Roll-Off
Speed, Over, at10KHz, Speed, Over, at 10 kHz, Speed, Over, at10kHz,
Label rpm Hz dB Label pm Hz dB Label rpm Hz dB
Tranuripions 33,78 500 16 Decca 33,45,78 750 16 Odeon" 3,78 300 85
(maxy) Decca (Eng.) 78 250 5 Sy
Cameo Pathé 78 Inconsistent ffrr
Oriole Romeo (as meectiad) - Period 3 S0 16
Bawer Pefct Giramophon LO08 : 7 — W e 2
Al B B0 16 Dial 3 %0 16 Polydor 3,78 300 85
ﬁmm s s PR Disc 78 300 16 Racmioill B 750 16
Diva (see Harmony) Soctety
Angel 3 0 B Elecvu 3 60 16 RCA Vicor&  33,45,78 800 10
Atlantic 330 g o e Victor
g«h Guild B om0 16 e e Raningon 3 50 16
o S e e Roliane B0 12
Bartok N = e
Boston Esoteric 33 500 12 —
Blue Bird 78 800 10 Festivel B, a0 16 Stradrvari L NN
Blue Note B w0 12 Folkways B &0 16 Spions G AT
Briverick 78 1000 §5 ' Good Tae % T Teclerichord L I
(early) Fazz Telefunken 33,78 400 0
Brunswick 7o 16 Gramophone' 78 300 g5, | Latginte
(late) HoddSacey 33 = 50 @ 16 Ulraphone e, 2
Coedmon 23" 63911 Hawin Socisty Urania (old) 3 750 16
Capitol 45 500 12 Harmony (acous. 78 300 16 Urama (new) 33 400 12
Capitol 33,78 400 12 thru Aug. 1929) Vorguard 3,78 750 16
Hiof the Week 78 500 s Vex
Cmqm 33 400 12 Westmi
Capitol-Cetra HMV 3,78 80 10 i
Colosseum King 7 500 16 Velvet Tone (acous. 78 300 16
Cerra~Soria 33 750 16 e = thru Aug. 1925)
Colonbia London Vitaphone 3 950 185
Columbia 5 50 16 London ffrr 8 20 5
Columbia (USA) 78 300 16 Lyrichord B w0 L
, Maeti: 78 50 16 NOTES
Cokunbia R
. 1. 78-rpm speed means 78.26 rpm when record-
e Macwy 3,45,78 40 12 ed at 60 Hz and 77.92 rpm when recorded at
Concert Hall 33 400 12 MGM 33,45,78 500 12 50 Hz; earliest 78s may be 60 to 100 + rpm.
Son g e O o bk deet by s
5 . or 5 on la 5 denot v aste
R R anyls Bew 9L may be: Very early, with turnover of 250 Hz
New Records 33 750 16 and 0-dB roll-off at 10 kHz; or very late,
Coral 78 750 16 Oceanic with turnover of 500 Hz and 14-dB roll-off
Oxford at 10 kHz.
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seems a long way off. Reduction of
hiss by the NoNoise process is very
irregular, based on our analysis of CDs
where the process was used, and of-
ten relatively dull and lifeless com-
pared to the original 78s. However, this
may be a matter of the choices made
by processing operators or recording
company clients rather than any defect
in the technology itself. Listening criti-
cally to the before-and-after demo tape
of the NoNoise process convinces us
that the unprocessed version is more
natural sounding. NoNoise, while re-
ducing noise digitally, does seem to
add to the final version the worst quali-
ties of digital sound, qualities which
recent digital work has been getting
away from.

In England, the National Sound Ar-
chive, jointly with the Department of
Engineering at Cambridge University,
has developed Computer Enhanced
Digital Audio Restoration (CEDAR).
Both CEDAR and NoNoise seem effec-

I the listener is
aware of electronic
processing in

a recording that
has been restored,
then a mistake has

been made.
e e T e
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tive on click and pop reduction but
very questionable on hiss reduction.
Without doubt, the future of noise re-
duction and restoration via digital tech-
nigues is wide open. The cost will
come down, but the people doing the
work will still need skill, patience, ex-
tensive experience with historical re-
cordings, enough time to do the job
right, and a sense of integrity to the
authenticity of the original performance
as well as a large dose of common
sense! We have observed that since
the demise of the 78, transfers and
restorations done by collectors and re-
storers, perhaps with little in the way of
elaborate equipment, can, on occa-
sion, far surpass the products of the
major recording companies. This
shouldn't necessarily be so. It may be
partly explained by the remove noise
quickly at any cost approach of some
and the patient, tender loving care of
others. There is some excellent work
being done today, but when you go to
the music store and buy a restoration,
be it analog or digital, on LP, CD, or
cassette, "you pays your money and
takes your chances.”

SONIC REBALANCING

Preliminary sound rebalancing to
compensate for recording deficiencies
can be done with a half- or third-octave
multi-graphic equalizer. Weak areas in
the treble and bass can be boosted,
and broad areas of unpleasant reso-
nance can be minimized. It is widely
believed that the frequency response
on acoustic recordings is about 150 Hz
to 4 kHz, but a bit of experimenting
with a third-octave multi-graphic will
show that the frequency response on
many is much wider. If the record is in
good condition and has not had the
higher frequencies literally scraped off
by antigue playback heads, which op-
erated at weights up to and over 1
pound, then response up to 7 or 8 KHz
may be found. While these frequencies
are weak and need boosting, it can be
done successfully since the shellac
surface noise is worst about 3 kHz and
tends to decrease at higher frequen-
cies. Selective frequency boosting,
combined with noise reduction and
other techniques, can result in a lifelike
vitality that can only be believed when
heard. After all, these acoustic 78s, as
well as most of the later electric 78s,
were “direct-cut” discs, and despite
their many obvious limitations, a sense
of vital realism is possible when they
are properly reproduced.

STUDIO BALANCE AND HEARING

The restorer's overall audio system
should be of very high quality and
must incorporate both room and
speaker equalization for flat response.
Without it, any rebalancing work done
will have no meaningful reference, and
judgments or comparisons made will
incorporate the room and speaker im-
balances. Flat response is the sine qua
non of any sound work and, while not
correcting subtle differences in audio
playback systems, at least can give a
fairly good reference standard. Addi-
tionally, the room and speaker equal-
ization must be separate and distinct
from all other equalization used in son-
ic restoration work.

Of great importance is the hearing of
the sonic restorer, which must be good
or correctable. Critical sound work is
impossible if one has a cold or other
problem that degrades the hearing. It
is possible, in some cases, to compen-
sate for hearing deficiencies by intro-
ducing a correction factor into the
room and speaker equalization tailored
for a specific individual, but if the hear-
ing problem is tinnitus or distortion, a
correction factor is not possible. Ex-
cessive sound levels should always be
avoided. Indeed, the Number One inju-
ry in the United States today is trau-
matic hearing loss. Parametrics are es-
pecially dangerous, as incredible
sound levels in very narrow frequency
bands may not seem nearly as loud as
they actually are, Many in the record-
ing industry, particularly sound engi-
neers and musicians, have damaged
hearing from excessive sound levels. A
good rule of thumb is that whenever
you have to shout to be heard, leave
immediately, for you are at risk of per-
manent hearing damage. Depending
on the type of loss, hearing aids may
be a big help, and reluctance by
sound experts to be seen wearing
them is regrettable if understandable.
Unfortunately, by the time most people
become aware of any hearing prob-
lem, the loss is permanent.

We'll discuss advanced consider-
ations in the next part of this article. 4

The records shown are from the collec-
tion of Michael R. Lane and Donald H.
Holmes, who run a restoration service,
put out auction lists of historical rec-
ords, and offer specialty equipment for
historical record reproduction. Lane
Audio & Records is located at 1782
Manor Dr., Vista, Cal. 92084; the
phone number is (619) 945-7017.
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