Silent Recording Methods

New Developments Will Reduce Noise on Both Disc and Film

for commercial and home use was rap-

idly increcasing. Many of the larger

radio receivers were being sold as com-
bined raido-recorders and reproducers
(disc) so that not only could a direct home
recording be made, but incoming radio se-
lections could be taken off the air and re-
corded for future playback. It is natural to
wish to repeat the performance of a famous
comedian, favorite orchestra or world lead-
er, just as it is for us to photograph far-
away places, scenic wonders, friends or im-
portant events. The recording of sound or
picture enables us to bring forth at will
events of the past.

It is confidently expected that the post-
war period will bring widespread use of
electronic equipment. This will be especially
true of television, which is expected to fol-
low within a few years of our conversion
to peaceful endeavors. Just as the develop-
ment of radio brought with it a wide inter-
est in recording on disc, we may expect the
advent of television to make us more sound-
plus-picture conscious.

We may wish to record our favorite
actress, football game or political leader,
Possibly the television program may call for
a particularly interesting experiment in
chemistry, a “how to male it” stunt or the
exhibit of a rare document. By means of a
sound-on-film camera and recorder we may
make a permanent record of the scene as it
appears on the television screen and are
then at liberty to repeat it for friends who
may have missed it or to file it away for
future reference.

JUST prior to the war, sound recording

SOUND RECORDING METHODS

The principles involved in recording
sounds are not particularly complicated or
different from those with which the radio
technician is acquainted, Disc recording is
the simpler of the two methods in common
use, but film recording is not much more
difficult to understand. Many articles have
appeared in Radio-Craft magazine during
the past few ycars on both subjects. The
writer, for instance, covered “Sound on
Film" in three parts hcginning November,
1937, and “Sound on Disc” in the March,
1941, issue. The former method is used
where an accompanying moving picturc ex-
ists, while the latter is the simpler and
less expensive of the two.

The technician and serviceman-may well
consider recording and reproducing of
spund as an extension of radio. He should
accordingly be prepared to handle work in
these lines. Judging by requests for articles
on sound recording it is apparent that high
interest exists among Kadio-Craft readers.
Accordingly, this article will describe sev-
eral new developments pertaining to this

field.
!

SOUND ON FILM

Sound on film utilizes the principle of a
narrow light-sensitive track which travels
uniformly before a varying light source.
Fig. 1-a shows a piece of variable density
recording wherein the heam of light ex-
tends through the entire width of the track
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and is varied in intensity either by a me-
chanical valve or a varying light source.
Fig. 1-b is a variable-area recording where-
in the light source is Lunstdm but the film
area exposed is chsz m-!u Thu,e changes cor-
respond to changes of acoustic energy at

the microphone. During the recording the
film is everywhere masked off except for the
small slit on which exposure is desired. For
reproduction the film travels uniformly in
front of a similar slit. A constant light
(Continued on following page)
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|—The two common types of sound-on-film. Fig. 2—An improved system of noiseless

sound-on-film reproduction. Fig. 3—A special circuit for eliminating the exciter-lamp hum.
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follows the envelope
of the sound so that
the exposed area is

AMPLIFIER

only that necessary
for sound reproduc-
tion.

A very recent in-
vention by a Maine
man, John R. Coon-
ey, will result in the
complete elimination
of noise due to film

grain, etc. Fig. 2
shows a constant
light source, 2, pass-
ing through an aper-
ture, 3, and an optical
system, 4. A vibrat-
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ing mirror, 5, is con-
nected to a piezo
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crystal unit, 8, which
is actuated by a 25
Kc. oscillator, 9. The

beam after passing
through the masking
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the mirror, the scan-

REGORD
o

Fig. 4—A synchronizing system for use with non-continuous matfer
such as lantern slides. Fig. 5—Phase-modulation with disc records.

source shines through this slit onto a photo-
electric cell so that the modulated beam re-
sults in corresponding electrical vibrations.

For less noisy reproduction it is desired
that at low modulation levels the area of
the slit be reduced so that the grains of the
film will cause less noise, Therefore a mask-
ing device (in the variable-area method)

ning beam will travel
back and forth across
the track. Referring
to Fig. 2a, we plot
light intensity (vertical) agaimst time (hori-
zontal), The time interval shown as x is
that in which the beam travels along the
transparent part, y corresponding to the
opaque part. Note that the intensity during
x is not constant. This is due to film grain,
dust and other imperfections, which will
result in noise.

Fig. 2b shows what happens when the
film has moved so that section b is now
in front of the beam. Evidently, the opaque
sections are now greater than the trans-
parent. Fig. Zc¢ corresponds to film por-
tion c. We therefore have pulses of light
which the photocell sees as almost constant,
but are really modulated by feeble changes
in amplitude. i

The limiter, 11, is set to a pre-determined
level to slice off these irregularities as in
Fig. 2d, resulting in noise-free reproduction
from the speaker.

Another recent improvementsin sound re-
production is shown in Fig. 3. One source of
difficulty has always been in connection with
the exciter bulb. This requires a heavy cur-
rent for intense illumination, and an A.C.
source provides a loud hum in reproduc-
tion. One solution has been to use a source
of super-sonic power; which, however, re-
sults in a complex arrangement. In the
present case we make use of a bulb contain-
ing two filaments, a thin one and a massive
one,

As illustrated, a 60-cycle source connects
to an auto transformer, the output going to
the heavy filament (at the right in Fig. 3a).
Due to a phase-changing arrangement con-
sisting of choke and resistor, the lighter
filament is supplied with a voltage 90°
out of phase. The maximum brilliancy of
one filament is reached at the instant when
minimum brilliancy of the other is attained.
With both filaments focussed for the same
spot, one overlaps the other, resulting in-a
minimum of hum. This new type of bulb'is
due to Robert L. Haynes of Indianapolis.

SOUND-ON-DISC

The utility of disc recording is limited
to cases where synchronized moving pic-
tures are not desired. However, this method
is well adapted to accompany non-synchron-
ized pictures or single frame pictures. For
instance, until the start of the war, great
interest was shown by the public in the
single-frame cameras exemplified by the
Leica. This type takes only one still pic-
ture at a time, and because of the compact-

(Continued on page 121)
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ness, convenience and low cost, this type of
photography was most pol}ular

A method of sound recording which
would automatically accompany slide-film
strips, such as an explanation of the scene,
pointing out certain persons involved or
date and time of exposure would naturally
be of great interest and add to its useful-
ness. This method also would have great
advertising and commercial possibilities, be-
sides home use.

Such a recording method has been re-
cently patented by Conkling Chedister of
Livingston, N. J. Since the speed of the
phonograph is uniform, the strip of film
must be advanced one frame at a time au-
tomatically in step with the talk. Use is
made of a super-audible frequency as the
control, (above 10 Kc.)

The sound sequence is recorded through
the microphone and amplifier on the disc
(Fig. 4). While the microphone is ener-
gized, power will be supplied through a sec-
ond amphﬁer to actuate the relay which
closes and cuts off the source of super-
audible oscillations. During periods of si-
lence, however, the relay opens as shown
and these oscillations are recorded instead.
Normally then, either audible or inaudible
frequencies are recorded, Now, when it is
desired that the next frame be moved into
place, the double-pole switch is thrown so
that a completely silent portion exists on
the disc. A pilot light acts as monitor.

In playing back use is made of a motor
which will moye- the film strip one frame
every time a silent piece is encountered. If
either audible or inaudible recording is on
the dlsc the motor remains stationary. A re-
lay in series with the motor opens w hile
any frequency is recorded. The picture will
then be synchronized with comment.

PHASE MODULATED RECORDING

The great advantages of phase modula-
tion are now available for sound recording.
An invention by Walter van B. Roberts of
Princeton, N, J., makes possible noise elim-
ination and a hlgh fidelity system. Ref erring
to Fig. 5, incoming sounds at the micro-
phone phase modulate a carrier of 21 Kec.
The latter frequency is first generated by
a master oscillator at 7 Kc., which passes
through a tripler. Both the original 7 Kc.
and the phase modulated 21 Kc. actuate the
cutter as shown.

Fig. 6 shows the set-up for playback. The
reproduced frequencies are amplified. They
are separated, each passing through its own
limiter which slices off any irregularities
which in other systems cause noise. The two
channels (both now 21 Kec., one modulat-
ed) are combined in the phase modulation
detector, which converts changes of phase
to changes of amplitude. A conventional
A.F. amplifier follows. Even though the cut-
ter may discriminate between frequencies,
the action of the limiter will eliminate this
amplitude modulation and result in high fi-
delity and wide range without distortion.

COMPRESSION-EXPANSION

It is well known that in all types of re-
cording and even in broadcasting, it is
necessaty that the dynamic range be com-
pressed at the source. In other words, the
softer passages must be brought up so that
they will not be lost in the noise level while
the louder passages must be toned down
so that they will not overload the system.
This is a necessary procedure due to the
limitations of all recorders and, of course,
results in destroying to some extent the
wide range of the original.

{ Continued on following page)

The Federal Telephone & Radio Corporation,
the manufacturing unit of the International
Telephone & Telegraph Corporation with its
multiple business activities extending to all
parts of the civilized world, will accept appli-
cations from experienced men for immediate
employment with almost limitless post war
possibilities. These positions should interest
those with an eye to the future and whose
interest lies in forging ahead with this inter-
nationally known organization whose expan-
sion plans for post war are of great magni-
tude covering all types of radio & telephone
communications. Advancement as rapid as abil-
ity warrants. Majority of positions are lo-
cated in the New York area!

EAST NEWARK

ENGINEERS .. ..

' Are You Concerned With IP
YOUR POST WAR FUTURE -

Look Ahead With Federal!

If inconvenient to apply in person, write letter in full, detailing
about yourself, education, experience, age, etc., to Personnel Manager.

FEDERAL TELEPHONE & RADIO CORP.

39 Central Avenue

We need the following personnel! Men
with long experience or recent grad-
uates considered.

@ ENGINEERS
ELECTRONICS
ELECTRICAL
RADIO
MECHANICAL
CHEMICAL
TRANSFORMER DESIGN

@ SALES AND APPLICA-
TION ENGINEERS

PHYSICISTS
DESIGNERS
DRAFTSMEN

TOOL DESIGNERS
TECHNICAL WRITERS

NEW JERSEY

WANTED
Elecetrical Engineers

Mechanical Engineers & Draftsmen

Experienced in design of
AC/DC electrical indicating instruments

New Modern Plant
Excellent post-war future assured
Apply in person. Write or phone for appointment.

DeJur Amsco Corporatlon

45-01 NorTHERN BLvbp.
Lone Iszanp City, L. 1,

IND Sub. 46 St. WMC Rules Observed  AStoria 8-1040

Broadcasting, according to FCC chair-
man James Lawrence Fly, can contribute
materially to full post-war production and
employment.

“At the very moment when returning

soldiers are coming back for jobs and ELECTRICAL, MECHANICAL,

manufacturers are turning from war to
peace production, broadcasting will be

launching vast new projects for public f:"f&fi‘éﬁﬁ?&;dfu?liviifp?&‘é’é‘iﬁ‘?;’:ﬁ?,ﬁ
mmfu({ uctu]ring aireraft accessories. Activity
i = - . . - . 4
Frequency modulation and television, :?:u‘;u';! r:c%‘i}‘;':r":,cs;ﬂﬁ‘jig‘lolme‘;li:i%gggéIc&'é_

service,” Mr. Fly said.

the two great ventures which lie ahead, in-
sure that broadcasting will do its share to
see that the post-war era is one of expan-
sion and prosperity, rather than contraction
and depression.”

ENGINEERS
DESIGNERS

RADIO, ACOUSTICAL

Excellent post-war opportunities.
Laboratory located in central Man-
hattan. All replies strictly confi-
dential. Write full details, Box 550
Equity, 113 W. 42nd St.,, N.Y.C.
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rFOR SALE>

HARD-TO-GET ITEMS

All items are brand now, except where Indlcated. ALL
mre in PERFECT WORKING ORDER. In many cases,
the parta alone total more than the price we ars
asking. Satisfaction guaranteed or your money back.
ORDER FHDM 'ﬂ'll' PAGE. UIO allr convenient coupon.

extra for parcel post
charges, otherwise order is sent express collect. Any
wxcess will be refunded. All C.0.D. shipments require
20% deposit. No C.0.D. shioments on orders for less
than $5.00. If full remittance accompanies order de-
duct 29 discount. Send money order, certified check,

or new U. 5. stamps. No C. O. D.'s to foreign coun-
tries.

THE MAQIC ELECTRIC WELDER

Here 1 one of ths
most compact, practi-
cal weldera we have
ever seen. ane
can use It for shop.

BRAZKS,

CUTS ALL METALS.

ANYONE CAN OP-

ERATE l'l'. Repairs
teel, iron,

metalllc  arc

montg. (Really two welders In one). Carbons, fluxes,

rods, mask included. Just plug it in any eiectric gut-

'.73‘.....“" volts AC or DC. For hobbyist or profes-

N ON THE GREAT WKLBING BOOM. This fine

B e O PLAE SAFETY b, sasured. Ho
T,

lllmul wlm l’.hll outfit, SET COHES COMPLETE—noth-

ing e to b
Used hy the U 8. Navy. American Teol, & Teleg. Co.:
Eastman Kodak Co.. Bell Laboratories, stc. BRAND
L ractions with each set.

mp. 151 ctions w. eac) . $I 9 95

ITEM " NO.
WESTERN ELECTRIC BREAST MIKE

YOUR PRICE
‘This is a fine light-weight alr-
-.ng)on microphone. It welghs

Mike mes with breastplate
has J-way swivel-

'l".llll" ll‘. 2 woven straps; one

n the other
Srouna’ chest,  Straps  can  be
pped on d off quickly by
ingenlous arrangement.

mike can be
adapted for home broadeasting or
private communication systems. B)‘
ulmunumr breastplate, it can
desk milke.
ca:nu complete  with  @.foot =
cord and hard rubber plug. Finished In sherardized

‘Pplate. non-rustable.
W MIKE. IT HAS NEVER

THIS IS A BRAH'D
BEEN SOLD AT SUCH A LOW PRICE BEFORE. ORIG-

INAL LIST PRICE $15.00. Ehipping weight. 3 Ibs.
ITEM NO. 18

YouR PRick a. $2-55
POWERFUL ALL-PURPOSE INDUCTION
MOTOR

IDEAL FOR EXPERIMENTERS—101 USES

Sturdfty constructed to preclslon
-undndn this self-starting shaded
1 inductlon motor {8 pow-

arinders, Buffers and Polishers,
Minlature Pumps, Mwhlninl Mod-
ols, Sirens, and other applica-
tions.

Consumes sbout 15 watts of
DO\'II:‘ and hnl a lnud of 3,000

.M. own, this
llurnv unll wﬂl constantly oper-
ate an 18-inch_turntable loaded
with 200 dead welg! t.—

Dlmonllom 3¥ high
has 4 mnvnnlnnt mountl IH
by a/1 diameter, lm: ns in nl! all) lun' oll-
rﬂalnlnz hearings. Do nnd for 110-30 volta, BO-8C
t;!;,tgl:; NAdf.““? . Shp. w:. 1 1b. 2 25.
YOUR PRICE .......... R . $ L.

LIMITED QUANTITIES!
PROMPT SHIPMENTS!

It's Easy to order—Clip Coupon—Order from
This Page—No Catalog Bent.

MAIL TODAY—NOW!

wel LI PR DT LR L L L L

HUDSON SPECIALTIES CO. =
'g 40 West Broadway, Dept. RC-11-44, New York, 7, N.Y. g
N I have circled helow the numhnr of the items I' 1
1 ordering. My full remittance of 8. .. 00000 1 1

clude shipping chargesl s em:]oaad {N
| ORDERS UNLESS ACCOMPANIED WITH A DlFﬂSITl 1
i on my deposit of S.......... is enclosed (30c7 1
i required), ip_order C.0.D. for balance. o.0. §
' ORDER FOR LESS THAN §$5.00. (Now U. E lumD! 1

check or money arder accepted.)

: Circle Ttem No. wanted 147 152 158 :
1 1
: HRmME . ...ccconcnsssssncssnssnsssanananansan I
1
: ARAdress .....ccccesarrenassnaanes . sarraanan A
i Flease Print Clearly :
1
'cll!A..‘ ....... srresassannan State .......... :

Send remittance by check, stamps or :
B PoTiaedy Tatter ¥ you Send’ cash or stamps. order: 3
h-----------..------------J
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(Continued from previous page)

In order to restore the reproduction
range, an automatic system has been invent-
ed by Chester M. Sinnett, Westmont, N. J.
In Fig. 7 we show that the A.F. source con-
nects to a controlled amplifier whose gain
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depends upon the bias across the rectifier
output. This bias in turn depends upon the
strength of sounds to be recorded. There-
fore, the louder the sound the less the
gain.

This bias mmultaneouslv acts upon a Te-
actance tube to vary the frequency of a
super-audible oscillator, As the incoming
sound becomes louder it raises the oscil-
lator frequency and vice versa (Fig. 7a).
Two frequencies are thus recorded on the
disc, the actual sound and a super-audible
modulated frequency.

When being played back the recorded
frequencies are passed through an ampli-
fier (Fig. 8) and separated. The super-
audible control frequency goes to a dis-
criminator-rectifier which serves to vary
the amplifier gain in a reverse sense (to
expand the range). Therefore, the range
whlch has bccn automatically compressed
in recording is now autonmtlmll\' expanded
so that the original dynamic range is avail-
able at the speaker.

The above-described developments are
all very recent and it should be kept in mind
that the basic ideas involved are protected
by patents.

L ]

TWO NEW PREDICTIONS

OST-WAR opredictions -are entering

the quantitative stage, to judge by two
recent reports. In Chicago H. A. Cross-
land, General Electric sales manager,
assured the National Association of
Music Merchants that within 18 months
after the war no less than five million FM
receivers will be on the market. Prices, he
said, would average about $60.00, and re-
ceivers would be capable of receiving AM
as well as FM programs.

This prediction follows that made by
T. F. Joyce, manager of RCA’s radio,
phonograph and television department, who
stated that within 18 months after televi-
sion receivers become available, 741,000
homes will be equipped. He believes that
this would mean more than four million
spectators, as an average of nearly six
persons per machine may reasonably be
expected. Television receiver prices would
be about $200.
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TELEPHONE RECEIVER

This i5 a standard 75-ohm telephone
receiver {dentieal as used by publle tele-
phone companics, Slightly used but re-
conditioned, 'rrm telephone recelver has
a  powerful
hard-rubber cnnim! two hindln;{ |sost-a
for conncctions. No cord rnished
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