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By
RICHARD H. DORF

Recording room is in two parts separated by glass so that at least two op-
erations can be carried on at once without having conflicting speakers going.
All amplifying equipment is in 6-foot racks for maximum flexibility. Any of
the dubbing tables or studios can be connected to any tape or disc machine.

IKE many RADIO-ELECTRONICS read-
ers, I have been greatly inter-
ested in amateur sound record-
ing for a long time. When I had

=n opportunity recently to spend the
part of a day at Reeves Sound
ios in New York, I expected to
! very much like a spectator on an
studio tour who appreciates the
niricate and efficient setup but finds
hing that is likely to have any real
relation to his own work.

That isn't what happened. 1 saw
ctices, tricks, and techniques, many
hich you or I can duplicate. I then
lized that recording can be com-
i with imagination and ingenuity
duce highly distinctive work, and
save time and labor.

As a very simple example, the play-
ack tables wused for dubbing are
ed by a switch on the recorder
le permitting one man to do a
job without having to run back
i forth and make long run-in
rooves. And even while I was sitting
there, one engineer thought of an im-
provement on that—a spring and sole-
noid arrangement that eliminates even
the second or so delay while the table
gets up speed!

Reeves is the largest independent
sound vrecording installation on the
Eastern seaboard. Occupying a five-
story building, it not only does straight

sound recording, but has a big hand in
producing sound tracks for motion
pictures—television commereials and
shorts, government training and in-
formation films, almost every conceiv-
able type of movie except regular
Hollywood features.

Today over half of the studio’s ac-
tivity is film work, but making discs
of all kinds is a very important part of
each day’s work. The dise recording
room (see photos) is a separate entity
to which programs are fed from any
of the five separate studios in the
building. Here are located two tape
recorders, four disc recorders, four
playback tables, three 6-foot racks full
of amplifying, switching, and control
equipment, and miscellaneous other
devices.

Why tape?

This month’s cover is filled mainly
with a tape recorder (we'll consider
the young lady operator merely as a
control device, if you don’t mind) and
you may wonder what a tape recorder

has to do with a dise story. The answer

is one reason for the musical perfection
of many long-playing records.

No orchestra, quartet, or pianist
ever has the good luck to turn in a full
40- or b50-minute performance with
every note just the way it ought to be.
The first ten minutes may be perfect,

but one player may “hit a elinker” in
the middle of the 339th bar and the
tempo may be off just a shade at the
start of the second movement. During
a concert-hall performance, these things
are quickly forgotten if the work as a
whole is good. But a recording will be
played back time and time again—and
the “clinker” gets worse every time!
In the “old days” a bad note during
the recording meant doing over again
at least one side of a dise, and the work
had to be done in segments of no less
than about 3 or 4 minutes—the time
recorded on one side of a disc.

Then the tape recorder bowed in.
The performance is recorded on tape,
not on discs. If the conductor doesn't
like the way things are going, he stops
the orchestra and starts again a couple
of bars before the unsatisfactory point.
If he isn't sure, he stops and listens to
the tape, then makes up his mind. (You
can't listen to a dise, then use it as a
master for pressing.) Or he may repeat
a portion of the music at slightly dif-
ferent tempo, then decide later which
is preferable.

The whole performance may be re-
corded in bits and pieces and not nec-

essarily in the correct sequence. Just as
long as all the music gets on the tape
somehow and as long as each part has

been given a good performance at least
once. the job is done. (Con’t on p. 62)
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The Fairchild tape recorder produces higher-quality sound than most of the
best disc recorders. Amplifiers and relays are housed in the console cabinet.
The recorder plays for one hour. Reeves engineers use plastic tape because its
thickness is more uniform than that of paper tape. Speed is 30 inches a second.

Then the conductor gets together
with the engineers. They listen to the
tape with a score in one hand and a
pair of scissors in the other. They clip
cut the best performances of each part
of the music—a few bars here, per-

haps a single high trumpet note there.
Then they splice it all together and
throw away the second-rate bhits. The
result is a complete performance, each
note of which is played at its best. The
last step is to dub the tape to an LP

Engineer monitors the cutting of an LP with one hand on pitch control and his
eyes on a cue sheet which indicates when the loud and soft passages will appear.

master. Mercury records are made this
way at Reeves and you can hear the
result yourself if you happen to
own a Mercury LP—one that was
made here, not dubbed from European
masters. RCA (and probably others)
uses tape for its classical master
records.

One disadvantage is inherent in LP
records—the sound level fed to the
cutter must be lower than with stand-
ard records to avoid overcutting
(having the stylus eut through into
adjacent grooves during loud peaks).
Another disadvantage common to all
dises is reduced range between the
loudest and softest sounds that can be
recorded—for the same reason, even
with standard groove spacings.

Bob Fine's invention of the margin
control technigue has almost complete-
ly cured these troubles. It's very close
to one of those why-didn’t-I-think-of-
it-myself ideas. The only time over-
cutting is a danger is during loud
passages, and then only because the
adjacent groove is so close.

The answer is to make the next
groove not so close! So the econtrol
engineer wvaries the pitch—the number
of grooves per inch—during the re-
cording, rather than the sound level.
In soft passages, the grooves are made
very close together to get the maximum

-playing time. Just before a loud pas-

sage, the distance is inereased to allow
for the greater stylus swing. The total
piteh range is from about 320 lines per
inch for very soft music to approxi-
mately 160 lines for the loudest parts
of the music,

The depth of the cut also must be
varied so that on the loud passages,
when the groove swings are wider, the
playback stylus will not jump out. The
engineer does this with a knob, not by
manually adjusting the cutter. The
depth control device is still in the
developmental stage and details are
not available.

The drawings show in a simple way
how the pitch of the Fairchild recorder,
which Reeves uses, can be varied con-
tinuously without changing the lead
screw or any pulleys. A flat dise is
driven by the motor. Between it and
the sleeves fastened rigidly to the
right end of the feed screw is a ball
bearing which contacts both dise and
sleeve. When the disc rotates, the mo-
tion is transmitted through the ball to
the sleeve, which then rotates axially,
carrying the feed screw, which is fixed
to the sleeve, with it.

By si
of the T

hanical law, the speed
w depends on the posi-
. The direction in which
otates depends on
to right or left of

shows how the
controlled. The
etal frame (with-
of course). The
and left by a
with it. A vertieal
the knob is cali-
inch with separate
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scales at right and left for outside-in
and inside-out.

Interestingly, this scheme was de-
vised long before microgroove records
were on the market. It just happened
to be adaptable to making LP’s, the
only change necessary being the addi-
tion of calibration marks on the metal
plate. The possible pitch variation is
from 80 to a theoretical infinity. Actual
records have been made at pitches as
high as 500 lines.

The volume of work at the studios
surprised me. The recording room is
in business approximately 90 hours a
week making dises for Mercury and
other independent companies; radio
commercials  (including jingles, of
course) ; sound effects for radio pro-
grams; frequency test records; and
programs for the Department of State
and other independent producers.

One of the most interesting and
unusual dises was made on special
order for an ingenious householder
who wanted a burglar alarm. The
burglar’s entrance turns on a record

set the Fairchild recording table to the
331/3-r.p.m. position. The new fre-
quency is generated by a Hewlett-
Packard a.f. oscillator and stepped up
by a high-power audio amplifier with
845’s in the output stage.

Just about all the recording equip-
ment in use at Reeves is made by Fair-
child. The tape recorders are in console
cabinets with amplifying equipment
inside. Some of it can be seen in the
cover photo and more in the picture on
these pages. Pushbuttons and signal
lights give quick and easy control,
essential for accurate recording of
tricky material. Response is flat within
1 db from 50 to 15,000 cycles.

While I was at the studio, the engi-
neers made an LP disc master from a
tape of piano music. The record was
an instructional one, designed to show
how the piano developed, and several
early and modern pianos and harpsi-
chords were recorded on it. The last
selection was played by Edith Weiss-
Mann, world-famous harpsichordist, on
four different instruments, one quarter
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How pitch is varied continuously in the Fairchild disc recorder. Precision ball
couples rotary disc driven by motor to feed screw sleeve. Position of ball de-
termines pitch and direction. The knob and cage move ball to the right or left.

player which sends the sound of a
barking dog to a loudspeaker, then
generates a subaudible tone which
operates a relay to turn on the lights.
Many recorded slide lectures are
made, with an 8-kec tone on the disc
to trigger the slide projector auto-
matically at the proper places.

A three-speed dub

Children like stories with elves or
fairies, and Golden records try to
satisfy them. But the tiny elfin voice
is too high for any human to produce.
Here’s how Reeves did it.

The orchestra was recorded at 78
r.p.m. It was played back at 331/3
r.p.m. and the voice sang with the
playback. This combination was fed
to a recorder at 331/3 r.p.m. When
the result was played back at 78 onto
the final master, the orchestra was
returned to its original piteh, but the
voice pitech was very much higher—
and sounded just like the elf the chil-
dren want. In another, similar record,
two elfin voices were wanted, and their
pitches had to be different so they
could be told apart. That was done by
using 33 1/3 for one voice and 45 r.p.m.
for the other.

At the moment, Reeves is the only
studio other than RCA making 45-
r.p.m. masters. To get the new speed,
they change the power-supply fre-
quency from 60 to 81.008 cycles and
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of the piece on each instrument. Then
the four strips of tape were spliced
together and played back. The change
of instruments took place, not in musi-
cal pauses, but right in the middle of
the selection—when the music was
going fast. But so perfect was the
cutting and splicing job that there was
not the slightest falter in tempo when
the instruments changed. If Bob Fine,
Reeves’ chief engineer and inventor of
most of the special techniques and
gadgets, had not given me his word that
it was a splice job, I would have been
absolutely sure that four different
players had made the recording at the
same time.

The Fairchild dise recorders have a

frequency response of +=2 db to 8 ke,
but they are cut off at around 6 ke
when making LP’s. Fine says the usual
playback stylus simply will not track
anything higher than that, especially
toward the inner diameter of a fine-
groove disc, and he can see no reason
why higher frequencies should be put
on the record at all. According to him,
“psychologiecal” wide range is much |
more important than what the meter |
says. If the recording is made in a
suitably reverberant studio or hall, if
the microphone placements are correct,
if there is little harmonie or inter-
modulation distortion and record noise,
the ear thinks the vrecording is|
beautiful. ‘

ANTENNA SWITCH
$4.95 list

Separate lead-ins on multiple antennas are no
problem with the new VEE-D-X antenna switch.
Just turn the knob, and you can change over in-
stantly from one antenna to another. Eliminates
entirely the fuss and bother of changing transmis-
sion lines every time a different antenna is used.
Very useful for T V Dealers when demonstrating
more than one receiver from a single antenna.

Here are the features that make the VEE.D-X
Antenna Switch the finest available:

® Specially designed switch prevents leakage.

® Furnished in attractive ivory plastic case with
satin finished aluminum face.

¢ Terminal strip accommodates three separate
lead-ins as well as output line to receiver.

® Easy to install.

® lead-ins attach to rear and are hidden frem
view.

VEE-D-X means video distance
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LA POINTE-PLASCOMOLD CORP., 1
Unionville, Conn.

Please send me further information about your
TV antennas and accessories.
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