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RADIO-CRAFT

“Instantaneous” Recording
of Sound on Discs

A New Activity for the Radio Technician and Experimenter,

By GEORGE

G NSTANTANEOQUS" recording, or home
recording as it is more popularly
called, is a new art as compared with
the method of making commercial

records.  In  commercial recording, it is

necessary to go through several operations
hefore the finished record is obtained. Where
only one record is desired, instantaneous
recording offers the advantage of making
this record in one operation. (See “Home

Recording of Radio Programs and Specch,”

in the December, 1930, issue of Rapio-

Crarr.)

The midget radio set saved radio in 1930,
and now this new art scems destined to
surpass even the midget in tiding radio
over the rough spots; at the same time it
opens up a very lucrative field to the alert
Service Man and radio dealer. Wherever
there is an audio amplifier available, a re-
cording system is waiting to be exploited.

The uses to which this instantaneous rve-
cording can be put are varied and many;
and the profits to be realized therefrom
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Fig. E
The Callophone studio cquipment: top panel,. .
three-stage amplifier and pack; then, microphone
panel; shelf wwith turntable, fecd-screww, cutter
and pickup; driving motor; and, lowermost,
reproducer.  Blank, wngrooved discs are wsed.
Right, two-button microphone and stand.
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will be propertional to the foresight and
ability of the Service Man or salesman who
puts across the idea and makes the installa-
tion. Every home that has a radio receiver,
every musie school, music store, amusement
park, department store, club, and broadcast
station is a good live prospect. In short,
the field of application for this novel method
of making records is unlimited: and it
remains only for the energetic salesman
or wide-awake Service Man to familiarize
himself with the technique of obtaining good
results, then go out and demonstrate. The
idea sells itself,
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The general arvangement of the standard wvoice
and radio recording-reproducing  equipment,

Valuable Uses of Records

The uses to which instantaneous recording
can be put are unlimited. Orchestras and
bands are now being recorded, so that their
technique may be studied earefully and
improved upon.  Singers, instrumental

“artists and music students everywhere are

making this recording a regular part of
their course; since they ean thus watch their
progress and note their improvement,
Students of elocution record their talks
and study their delivery. Records of broad-
casts can be made, and, if necessary, encore
programs ean then he broadeast. Likewise,
anyone who broadeasts can have his selec-
tions recorded for his personal file.
Vaudeville singers or musical acts will
find this new art very much to their ad-
vantage; for they can use these records for
advertising purposes and auditions at dis-
tant points. Another novel application of
this instantaneous recording is in the making
of “sound effects” for amateur theatricals.
The ambitious producer can, after patient
experimenting with the recording of differ-
ent  sounds, eleetrically  reproduce them
whenever desired; thus giving his presenta-
tion the realism of the professional theatre.
Still another idea and one which is pre-
sented to those owning home-movie outfits,
is that the “domestic” photographer can

make records to match the action of the
pictures; thus producing a “talkie” A
more advanced form of this idea is that

two turntables be used, and a “continuous”
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A home-recording model made by the Callo-

phone  Co.x left, two-button ““mike”; right,

special cntting head, for blank records. The

reproducing  pickup is belind the dise in the

center; microphone  pancl above speaker in
console.

show be arranged after properly “dubbing”
the records (patching the sound together),
by fading one record into another as each
length of film (to which has been cemented
the next length) is run through the pro-
Jjector.

Although the previously-mentioned issue
of Rapio-Crarr contained a deseription of
the procedure of instantancous recording
(page 310, December, 1930), the writer asks
the indulgence of the readers of this maga-
zine while, as a matter of completeness, and
prior to making an extensive study of this
subject, we gloss over outstanding facts,

Recording Systems

Whether the recording  equipment s
utilized in commercial enterprises or for
home use, the apparatus in either ease is
substantially the same. For home use the
audio amplifier of the radio recciver, used
in conjunction with an ordinary magnetic
phonograph pickup and a microphone makes
a simple but efficient and practical record-
ing system. (See Fig. 1).

This system makes use of pregrooved
records, which are now available at all
music and radio stores. The pregrooved
record, which is made up on cither a metal
or a celluloid dise, has a blank groove
already cut into the surface; and this groove
serves the same purpose as the feed serew
used in recording on blank uncut dises;
namely, to guide the recording head across
the face of the record. The microphone
transformer, being of the step-up type,
amplifics the audio-frequency voltages; and
this gain, combined with the mu or amplifi-
cation factor of the detector tube, really
adds a transformer-coupled stage to the
audio amplifier.

A weight (about 10 oz) should be at-
tached to the recording head to prevent the
needle from jumping the groove, as it tends
to do when modulated. The weight also
serves the purpose of pushing the needle
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decp into the groove, thus making available
more mass to work against; with the subse-
quent result of more volume in the repro-
duced record.

Only  home-recording needles should be
used  for recording and playback. These
needles, whieh have a relatively dull point,
with a red shank to differentiate them from
regular phonograph needles, can be obtained
at all radio and music stores.

In recording from the microphone, the
switech  Sw. is closed, and the volume
control of the radio set is turned way down;
and vire versa when records are to be made
from the air. With a little patience and
experimenting the home recorder can achieve
results that will be almost on a par with
commercially-pressed records.

These pre-grooved records at present are
obtainable only in the six-inch size and have

a playing time of one minute and ten
seconds. The home recorder who wishes
to make larger records, must resort to
blank ungrooved discs, which necessitate
the use of a feed-serew to guide the cutting
head across the face of the dise. Figs. A,
B, and C show different views of a recording
kit, for cutting blank discs, which is in-
tended for homes where a motor-driven turn-
table is not available, A microphone,
microphone amplifier, selector switch, volume
control, feed secrew, recording head and
pick up, electric motor, and turntable, are
all neatly mounted in this very convenient
portable case.

The  portable kit

cording; the pickup arm is resting

in off position, and the cutting head and feed scresw are in operation, Micro-
phone at the left, 27 microphone amplifice tube at wpper left. At the right,
“in oFig. B, thd cutting head is seen put away in its recess, and the packup in
The disc at the lower left is the switching mechanism.

its operating position.

Fig. A (above)
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High-Quality Recording

Commercial instantaneous recording natur-
ally requires a more claborate set-up. The
ime requisite is a good audio amplifier,
which should be of the threc-stage trans-
former-coupled type, and have a fairly flat
characteristic from about 30 eveles to 9000
cveles, The turntable should be thoroughly
“filtered;” so that any mechanical flutter
in the motor or any back lash in the gears
will not be transmitted to it.

A high-quality  double-button  carbon
microphone is absolutely essential and, to
insure its efficient operation, a1 D.C. 0-50
milliammeter should be provided, so that
the current in each button may be read.

A pood loud speaker, preferably of the
dynamic type, should be used for monitor-
ing purposes, and, lastly, a “volume-indicator
panel” is necessary in order that all the
records shall be made at the same
level, thus insuring a positively
good result.  Some will argue
that a  volume-indicator panel
can be dispensed with and the
loud speaker used for level in-
dication; hut the vecovder will
find that the average human ear,
no matter how acute the sense of
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Fig. C
The Presto portable vecording kit, toith
case closed for carrving, Below, it is
shown open.,

hearing, is a notoriously poor judge of level
from day to day. The small outlay of money
necessary for a volume indicator is more
than offset by the insurance of good records
at all times.

For radio recording, a good radio receiver
and a double turntable, equipped with a
“fader” so that continuous recordings can
be made, are absolutely necessary. If fa-
cilities are to be provided for bands and
orchestras, a “mixing panel” should be
built. This panel should be able to accommo-
date at least three microphones.

In addition to this special equipment, it
is necessary that the blank records con-

Fig. B (below)

Kit arranged for play-
back.

A
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arranged for re-
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tribute their bit to the engineering necessary
for good sound. Their composition, the
manner in which they are cut, the type of
cutting tool used, and the modus operandi
of the playback, while they have been dis-
cussed  in the December, 1930, issue of
Ramo-Crarr, will be viewed in the light of
later developments.

Materials for Recording

At the present time there are several
materials  available for instantaneous re-
cording: namely, gelatin, aluminum, cellu-
loid, and zine. Gelatin records are of the
blank type requiring a feed-serew for cut-
ting. A special cutting stylus is used and,
before recording, the surface is treated with
a lubricant, such as vaseline, in order to
preserve the keenness of the needle. After
the record is made it is again treated with
this grease in order to attain reproduction
without extrancous noises. Playback is
effected by means of a steel needle whose
point has been ground smooth and round.
An excellent record can be made with this
substance; but it possesses the disadvantage
of being brittle.  Great care must be exer-
cised in putting the record on the turntable
and removing it; otherwise the record will
crack, Water must be kept away from this
record, because gelatin dissolves in water.

Aluminum, like gelatin, also requires a
feed-serew for recording. A dinmond needle
or a special steel needle is required for
recording, and a fibre or a thorn needle
is used for playback. The aluminum record
possesses the advantage of heing unbreak-
able and ean be preserved indefinitely. The
recording is excellent, the low frequencies
and the high recording equally well. If suffi-
cient weight is not used on the recording
head, the groove will be shallow and, con-
sequently, difficulty will be experienced in
making the playback needle track. This
needle must be very sharp, otherwise poor
reproduction results.

Celluloid for recording is obtainable in
either blank or pregrooved dises. When the
blank is used, a sharp diamond needle is
necessary to cut the grooves, and a thorn or
fibre needle is used for playback. The pre-
grooved disc requires a special home-
recording needle for both recording and
playback. With the latter tvpe record, it
has been found that the high frequeney notes
are missing after the first or second play-
ing; this is due to the fact that celluloid is
resilient and tends to come back to its
original shape. The volume is a trifle lower

(Continued on puge 751)
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are; and he tells his friends to get a kit
and he will help them build it. This means
business for you and that is what you
want,

A stock of used and new parts is not
“to be sneezed at™; and that will be better
as short waves and television become more
popular.

The best way to get yourself a real live
mailing list is to get a bunch of station logs
with yvour name and business on them. Get
a high-class log that every set owner will
like; then, when a customer comes into the
store, give him one and ask him to write
the names of a number of his friends on the
pad, as you want to mail one to each of
them. Also, have the Service Men work
the same idea. A list of this kind has very
little deadwood in it, and you do not have
a lot of losses from sending advertisements
to people who have no radios.

Radio service used to be referred to as
a “game”; but that day is past and, fellows,
if we want to survive we have to dig and
specialize in our line. Forget competition
and make ourselves stand ont above the
others in the same line, Tt takes time, but
it ean be done: and don’t be discouraged.
Good times are coming.

Now, [ am not advertising Ramo-Crarr or
the Gernshack Publieations—but they have
done more for the radio Service Man than
all other books and magazines published
(and T take them all) and the serious perusal
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of them will do more to keep you up to
date than any other one thing.

From the illustration heading this article,
vou will see that I am an invalid and that
my means of transportation is a wheel chair
in my place of business, For the outside
I have a special-built automobile which I
have driven 90,000 miles in six years; so
you sce that I get some pleasure out of
life also. T absolutely do not trade on my
physical condition and my first job, on
meeting a strange customer, is to make him
forget my condition and do business on a
straight Dbusiness basis, and to let him
know that T want no favors or edge on my
competitors,

I went broke in the auto service husiness
cleven years ago and started in the radio
business by building crystal sets. T have
followed the business right on, having con-
structed 667 custom-built sets and servieed
over 9,000 sets in that length of time. I am
married and have made some money by
using my head and one arm; so, fellows,
vou can make it if you try hard and use
the old bean as well as both arms and
legs. T do not want you to think me
ical, but T am telling you what you
can do if you concentrate and try havd.

I may later write some articles on service
kinks and the methods T have found for
quick servicing of different sets, T am no
“flving service man"—and T have not been
able to find one.
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“Instantaneous” Recording

(Continuved from page 725)

after a few playings, an effect also due to
the resiliency. These records can be played
back about fifty times.

The wnitrate celluloid (pre-grooved) which
is the kind used generally for recording, is
highly inflammable and great care should be
exercised in keeping it away from any
flame. It should he stored in fire-proof con-
tainers. The acetate celluloid, which is non-
inflanmmable, also makes fairly good records;
but, at present, it is obtainable only in
blank dises.

The pre-grooved zine composition record
is the oldest instantancous record and was
originally used for home recording by means
of the sound box in the acoustic phonograph.
Recording was then aceomplished by placing
the disc on the turntable and singing or
talking in a loud veice into the horn. At
best the reproduction was faint. These
records ean now be used for electrical re-
cording with fairly good results. An ordin-
ary phonograph steel needle is used for
both recording and reproducing.

This about completes a preliminary dis-
cussion of the absorbing subject of instan-
taneous (home) recording; it is planned
that subsequent articles will bring to light
many interesting and valuable bits of in-
formation. Meanwhile, every owner of a
home-movie eamera, phonograph, radio set,
or home-recording outfit (in fact anyone
with practical interest in this subject), is
invited to correspond with the writer on
ways and means of getting the best effect
in sound. Tor instance, you may want to
know where to obtain certain sizes or types
of records, pick-ups, motors, ete, or how
to accomplish a certain result; and all this

information you may obtain by addressing
your inquiry to the Sound Recording De-
partment of Rapbio-Crarr. We are particu-
larly interested in receiving suggestions, and
discussing plans by which sound recording
may be profitably and interestingly applied.

Service Man’s Open
P

Forum
(Continued from page 719)

that T do not sell radios. The free test offer
brings many calls that I otherwise would
miss beeause of the fear of a sliff service
call charge. Where the trouble is simple
and is fixed in the customer’s home, a
minimum charge of one dollar plus materials
is made. If the set must be taken to the
shop, T make a careful check of it, and
then quote a price for the job. In a few
cases the prospeet decides not to have the
work done, in which case the free test call
is a loss to me. However, this seldom
oceurs.

The worst part of it is on the calls where
a new tube does the job. In order to hold
my trade against the tube-tester toters, 1
charge only for the tube. However, my
records show that the bulk of calls are due
not to tubes, as some advertisers wish us
to think, but to shorted condensers and open
resistors. Many keep an extra tube or two
on hand and when the set quits try chang-
ing tubes—this self-service cuts out a lot of
tube replacement ealls.

In giving the customer a price at which
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The most

important

radio book
of the

year

a  complete, modern
manual  of practical and
teehnical radio information

The RADIO
HANDBOOK

Including Television and Sound
Motion Pictures

By JAMES A. MOYER
and JOHN F. WOSTREL

Both of the Massachusetts Department of Fiduca-
tion; Authors of Raedio Receiving Tubes, Practical
Radie Construction and Repaiving, ete.

886 pages, 5)% x 8, 650 illustrations,
flexible, $5.00

ERE at last is a handbook that meets the
1 for o complete digest of anthoritati

radio data, both theoretical and practical,
one logically arranged and thoroughly indexe
ume.  From the fundamentals of eleetricity, mas-
netism and electron theory It down to full details
on  latest  commereial  amd  industrial  applications,
this book ecovers the whole field of rwlio, with
deseriptions, definitions, de 1 data, practical meth-
ods, tables and illustrations in profusion.

Over 875 pages of latest data
on such topics as:

—muoiern tran
lation, ete.

—commercial and teur short-wave receivers and
transmitters, Kennelly-Heaviside layer, ete.

—marine radio equipment, auto alarm, ete.

—automobile radio sets

—uall latest tubes, photo-electrie cells

—television and sound motion pictures, cte., efe.

tters, Pieze crystal, 10094 modu-

Space does not permit a full description of this
book. However, we know this is the book for
which you have been waiting. Therefore we make
this offer: Send no money, just mail the coupon:
examine the book thoroughly for ten days free;
then pay for or return it according to its value to
you. No other obligation. Send the coupon today.

McGRAW-HILL
FREE EXAMINATION COUPON
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| MCGRAW-HILL BOOK COMPANY, INC., |
370 Seventh Avenue, New York.

Send me Moyer and Westrel—Radlo Hanidbook past-

pald for 10 days' Free Examination, 1 agree to remit

§5.00 within 10 days of recelpt or to return the book.
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