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Sound on the Record

New and improved methods, developed in recent
years, will mean better recordings for longer periods of
time and at lower cost after the war.

By ROBERT N. FARR

> RECORDING sound by new and im-
proved methods, developed since the in-
dustry began to expand in recent years,
will mean better recordings, for longer
periods of time and at lower cost after
the war.

Generally speaking, today’s recording
devices fall into three groups; those that
record mechanically, like a phonograph
record; those that record magnetically,
like the magnetic wire recorder; and those
that record photographically, like sound
movies. Probably the most faithful repro-
duction of sound can be secured by the
photographic method, since there is no
mechanical distortion, but other types of
equipment are being studied and im-
proved, so that soon they may be equal
to or better than photographic recording.

What are these new recording de-
vices? How do they work? Will they
play an important part in postwar busi-
ness and entertainment? Well, here are
some of the answers.

Those small, compact units which re-
cord on spools of cellulose tape, movie
film or wire, are the latest developments
in recording equipment. You can re-
cord voice, music, or any other sound
for several hours with almost any of these
devices at a cost of a few cents an hour.
They are an improvement over record-
ing on phonograph discs which limit re-
cording time to 15 minutes or less, de-
pending upon the diameter of the disc
used.

One of these devices, the so-called “con-
tinuous sound recorder,” records on
either cellulose acetate or ethyl cellulose
tape, the width of 8, 16, or 35 millimeter
movie film. One to five hours of record-
ing is possible with film recorders which
emboss, side by side, as many as 15 sound
tracks on the entire length of the film.

High Speeds

Using various types of microphones,
sounds are picked up and converted to
mechanical pulsations which cause a jewel
needle to vibrate on the surface of the
film which moves at speeds of 40, 60, or
90 feet a minute, leaving an embossed
record of the sound in the film strip.

High speed is necessary so that all tone
variations will be recorded. By re-wind-
ing the film, which is spooled on reels
like movie film, the sound can be repro-
duced through an amplifier, using a mag-
netic pickup fitted with a jeweled stylus
similar to that found on the best electric
phonographs.

Jewel-tipped needles are used because
jewels such as diamonds, sapphires, and
rubies are harder than steel and resist
wear over a longer period of use. When
a needle becomes worn, it develops ridges
in its outer surface which leave an im-
perfect record of sound on the film or
disc, and cause mechanical surface noise
when the recording is played back.

Record Any Sounds

One continuous cellulose tape recorder
now in wide use with the armed forces
and by the government was developed
by William Wolf and is called the Rec-
ordgraph. Another similar device was
invented by J. C. Fonda, ex-Hollywood
cameraman. Mounted in a single case,
containing both recording and reproduc-
ing equipment, the units weigh less than
50 pounds. They can be used to record
any sounds, operating on 110 volts, 60
cycle alternating current, or with adapt-
ters, any other type of current.

The Recordgraph, which embosses
sound on film with a sapphire-tipped
needle, was used to record a report of
the Normandy Invasion and the first
B-29 raid over Tokyo. These recordings
were broadcast over the entire world.

You can start the Recordgraph by
turning on the current and speaking into
the microphone. An automatic switch
starts the machine when sound begins
to come over the microphone, and stops
the recording when the sound stops. With
this device it is possible to record under
conditions of extreme vibration, and you
can record with the machine in an up-
side-down position. A new-type volume
control automatically prevents booming
sounds, such as roaring gunfire or the
zoom of planes, from drowning out
other sounds. This is accomplished by
compressing loud sounds with an elec-
tronic amplifier.

Still another similar recorder is known
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commercially as Millitape. A coating of
black gelatin is put on standard eight-
millimeter film, making it opaque. Milli-
tape uses a sharp pointed recording
needle which cuts through the coating,
leaving a transparent sound track where
the needle has passed. The recorded
sound is reproduced by running the film
between a beam of light and a photo-
electric cell which converts the visible
sound track into electric impulses, which
are in turn amplified and reproduced
through a loud speaker.

Recording on film by the mechanical
methods described above is probably the
most economical way to permit you to
make permanent recordings that can be
plaved back immediately. The big dis-
advantage is that duplicate copies cannot
be made without re-recording on new
tape, using the original film as a source
ot sound. Re-recording devices are ex-
pensive, costing from $600 to $1,500, yet,
even at such high cost, they are less ex-
pensive than many other types of re-
cording devices that give comparable
quality of sound recording and repro-
duction.

USES WIRE—This portable pocket
model of the magnetic recorder can
be carried around with you to keep a
permanent record of interviews, im-
portant events and even concerts.

www.jstor.org
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RECORDS HISTORY—Important events are recorded vividly in the words

of the men who make them by a cellulose tape recording device. One of many

kinds of recorders to be available after the war, this instrument can record
up to five hours without stopping on 35 millimeter film.

Probably the most recent development
in recording is the magnetic recording
of sound on a spool of steel wire 0.003-
inch thick, almost as fine as a human
hair. The idea was based upon the in-
vention of a Danish professor, Valdemar
Poulsen, in the late 19th century, and
has only recently been perfected and pro-
duced commercially.

The wire is drawn at a speed of 1.25
feet a second past the iron cores of a
set of coils, and speech or sound current,
passed on from the microphone, is con-
verted into a magnetic pattern on the
wire. When the wire is drawn past a set
of reproducing coils, current induced by
the magnetic pattern is picked up by the
coils and converted into sound through
an amplifier and loud speaker.

Sound can be wiped off the wire, so
that it can be re-used almost indefinitely,

ETHER AND MATTER

by C. F. Krafft

The above book of about 160 pages with
50 diagrams and 6 tables is now with the
printer, and will be released for one dollar
a copy (the actual cost of printing) as
soon as the copies are obtained from the
printer. In the meantime the writer’s
earlier publications (‘“Essays on the New
Vortex Atom’) may still be obtained
free of charge.

C. F. Krafft
1322 Amherst Ave. Richmond 22, Va.

by passing it through a magnetic field
that neutralizes the magnetic pattern.
Any part of the wire can be erased with-
out harm to the sound recorded on ad-
jacent parts. If the wire breaks, it can be
“welded” together by tying the two
ends and applying the heat of a ciga-
rette.

The wire is unaffected, so far as sound
is concerned, by temperatures and hu-
midity conditions that might ruin cellu-
lose tape or film. The unit is compara-
tively unaffected by external vibration
and severe shock.

The unit is small, compact, and ex-
pensive. Some 15 commercial firms, in-
cluding Armour Institute, General Elec-
tric, Stromberg Carlson, and Raytheon are
experimenting with postwar applications
of the device. One version is a three-
pound battery-operated recording unit
in a plastic case that can be carried
around like a small camera. Using a
lapel or hand-held microphone, up to
one hour can be recorded on the 1,720
feet of wire on a reel in the unit. An au-
tomatic device prohibits further record-
ing when the end of a spool is reached.
Another magnetic wire recorder, called
Soundex, employs two darning needles
as the magnetic poles for setting up the
sound pattern on the wire.

The main problem today with the
magnetic wire recorder is that the wire
has to move at a speed of about 225 feet
a minute to pick up sound so that faith-
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The Mosquitoes
of New Jersey

AND THEIR CONTROL

By THOMAS ]. HEADLEE
Professor Emeritus of Entomology,
Rutgers University

An authoritative, practical, and useful guide to
mosquito biology and control, invaluable for all
entomologists, mosquito control workers, sani-
tary engineers, and public health officials.

Drawings of practically every adult and larva of

37 species. 87 line cuts, 16 pp. of halftones.
QOver 300 pp., $4.00

Artificial
Insemination of

Farm Animals
By ENOS ]. PERRY and others

The first complete book in English on the new
technique that is revolutionizing livestock breed-
ing. A thorough analysis by 7 internationally
recognized authorities. 47 illustrations, $3.50

Molecular Films,
the Cyclotron &
the New Biology

By HUGH STOTT TAYLOR,
ERNEST O. LAWRENCE, and
IRVING LANGMUIR

With Commentaries by

Leslie A. Chambers and |. R. Dunning

BIOLOGICAL ABSTRACTS: “These three es-
says taken together show how modern science is
once again interacting within itself to realize its
full possibilities.” Hlustrated, $1.25

CONTENTS:

FUNDAMENTAL SCIENCE FROM PHLOGIS-
TON TO CYCLOTRON: by Hugh Stott Taylor

MOLECULAR FILMS IN CHEMISTRY AND
BIOLOGY: by Irving Langmuir

NUCLEAR PHYSICS AND BIOLOGY:
by Ernest O. Lawrence

At all bookstores, or
RUTGERS UNIVERSITY PRESS
New Brunswick, N. ].
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Do Yo Kiaow?

There are 1,200 military uses for
lumber, it is estimated.

Oklahoma leads the United States in
the production of broomcorn.

Alcohol is being made from waste
and surplus bananas in Jamaica.

Chemotherapy, the internal treatment
with chemicals, is being used to combat
Dutch elm disease in Connecticut.

Fifty different enzymes, all proteins,
are known to be present in skeletal
muscle.

The catch of lobsters on the coast of
Maine last year was 14,500,000 pounds,
the largest since 1892.

Turkey hens normally produce from
40 to 60 eggs during the spring months,
and few if any during the other months.

TEACH SCIENCE
AND SEE THE WORLD

Teachers of Science and Mathe-
matics Wanted in American Schools

in Brazil, Chile, Cuba, and Ecuador
Sao Pavulo, Brazil. Organization of ex-
panded science work in new building. Re-
quirements: B.S. degree and some teaching
experience. Remuneration: $1,200, with in-
crease on fulfilling Portuguese language
requirement, plus transportation. Modern
city, temperate climate. Three-year contract.

Santiago, Chile. Junior high and high school
mathematics in  well-equipped boarding
school for girls. American administration,
high-ciass Chilean clientele. Beautiful set-
ting. $700 cash, plus all travel and living
expenses, including vacations. Three-year
contract.

Habana, Cuba. Well-located private school
with selected American and Cuban student
body needs qualified teacher for chemistry,
biology, general science, possibly physics.
Man preferred. $80-120 a month, plus full
maintenance, plus opportunities for study in
important University of Habana or remuner-
ative private tutoring. One-year contract.

Quito, Ecuador. Mathematics and geogra-
phy in upper grades and high school; gen-
eral science, physics, and mathematics in
| high school. New school plant, large cam-
pus, nine thousand feet altitude, temperate
climate. $1200-$1500 a year, depending
on experience, plus transportation. Two-
year contract.

For further information, write Inter-
American Schools Service (non-
‘- commercial), 744 Jackson Place,

Washington 6, D. C.

ScieNce News LeTTER for June 9, 1945

ful reproduction will result. At present
the wire moves at a speed of 75 feet a
minute, At the higher speed for good
recording, you would need 9,000 feet of
wire for 40 minutes of sound. Even with
very thin wire, such lengths make the
spools bulky, and the cost of Swedish steel
wire, needed for best results, is high.

The motion picture industry uses either
the RCA Photophone or the Western
Electric systems to record sound on film.
These processes are entirely photographic
and eliminate mechanical distortion
caused by needles and surface noise.

A beam of light, passing through a
slit made by two pieces of metal which
vary in width depending upon the sound
picked up by the microphone, flashes
upon the film “dashes” of varying width.
This is the Western Electric variable den-
sity method of recording sound photo-
graphically.

Variable Area System

The other method is called the vari-
able area system, and is used by RCA
Photophone. In this case the intensity of
the beam of light, projected on an os-
cillating mirror, throws a solid blot of
light on the film which varies in area
depending on the sound current from
the microphone.

In the sound motion picture projec-
tor, when the sound track printed be-
side the pictures is passed between a
beam of light and the photoelectric cell,
the variations in area or density are con-
verted into electrical impulses which in
turn create sound waves in loud speakers
mounted behind the screen.

The photographic method of sound re-
production is not suitable for immediate
play-back, since the film must be devel-
oped and printed like motion pictures
before it can be reproduced.

Recording sound was done by Edison
in 1876 on a cylinder, but the modern
disc or platter was the idea of Emile
Berliner. Today, about 90%, of the re-
cording done is on these record discs
similar in shape to the phonograph rec-
ords that you buy at music shops. The
discs themselves are made of cellulose
acetate or vinylite resin spread thinly over
a disc of glass, aluminum alloy, or paper
composition.

Aluminum alloy discs are also used
for recording without any coating. Very
sharp steel alloy or jewel-tipped needles
cut into the surface of these records at
recording, leaving a spiral sound track.
Since they require no processing, disc
recordings can be played back imme-
diately.

Modern recording equipment for “can-
ning” sound on discs consists of a turn-
table like that on a phonograph, a re-
cording needle mounted in a “recording
head” and a pickup for playing back the
recording. The recording head is con-
nected to the microphone through an
audio frequency channel, while the pick-
up is connected to a loudspeaker through
an amplifier. The records you play on
your home phonograph are usually 10 or
12 inches in diameter and run at a speed
of 70 revolutions a minute.

There are two ways of cutting a sound
track on a disc record, lateral or vertical.
The vertical method was employed by
Thomas Edison in the first recording ma-
chine which he built. The indentations
of the cutting needle are impressed on
the floor of a groove in the record so that
the sound track resembles a continuous
stretch of hills and valleys caused by
varying impressions of the needle on the
acetate.

The early disadvantage of vertical re-
cording was that in playing back the rec-
ord, the pickup needle would jump from
the top of one hill to the crest of the
next, skipping the valley. Recently, how-
ever, Western Electric has overcome this
by suspending the playback needle arm
so that the needle itself carries no weight,
and follows the true pattern of the
groove.

Emile Berliner developed the lateral
method of recording. By his method the
needle cuts into the side walls of the
sound track so that (Turn to page 366)
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promotion, better job
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LINGUAPHONE

The world-famous Linguaphone Conversa-
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ers INTO YOUR OWN HOME. You learn the
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instead of a vertical movement, the needle
moves from side to side. On this type of
record, microscopic examination shows
that there are no hills and valleys as in
the vertical record. All recording equip-
ment in use today, except that made by
Western Electric and Fairchild, uses lat-
eral recording. Both types of recordings
can be played back on any good reproduc-
ing machine.

Professional disc recorders are pro-
duced by Presto, Fairchild, and Speak-O-
Phone and others in portable units
mounted in suitcases. Many manufac-
turers, including RCA, Scully, and Presto
make professional studio equipment for
stationary permanent installation. Home
recording devices are manufactured by
Wilcox-Gay, RCA, Emerson and others.

One of 'the latest developments in disc
recording and reproducing is a sound
pickup device for playing back record-
ings that rides in the groove of the rec-
ord, eliminating entirely the pickup arm
which heretofore held the needle. It con-

WANT TO BE A
CHEMIST, OR GET A JOB
IN OTHER SCIENTIFIC
FIELDS OF INDUSTRY?

- Important big jobs, entirely new —
careers lie ahead for the young man
and young woman who has the
energy, ability, imagination, to tackle
them. A book just out, CAREERS IN
SCIENCE tells all about them.
In CAREERS IN SCIENCE Philip
Pollock gives the tin-off on over
70 tions in 15 branches of
srience, answering all your ques-
tions about training requirements,
skills, conditions on the job, sal-
aries, future prospects, post-war
trends. Some of these you may want
to plan and prepare for, or investi-
gate now are: acoustics, aviation,
electronics, hydrodynamics, optics,
thermatics, chemical enaineering,
the plastics, glass or textile manu-
facturing industries . . . Vital, ex-
citing fields explored in fuscmuhng
delml Simple . . . clear . . . con-
cise . . . dramatically readable! 56
phofogruphs Buy these up-fo-date
books for your library—
CAREERS IN SCIENCE

by Philip Pollock $2.75
YOUR CAREER IN CHEMISTRY

by Norman V. Carlisle $2.50
CAREERS FOR GIRLS IN SCIENCE

& ENGINEERING

by Evelyn M. teele $2.50

YOUR CAREER AS A
SPECIALIST

by Doree Smedley and

Ann Ginn $2.50
YOUR CAREER IN ENGINEERING

bv N. V. Carlisle

E. P. DUTTON & CO., Publisher
300 Fourth Ave., New York 10
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sists of an L-shaped metal weight with
a felt pad to protect the record on one
branch of the L, and the needle with an
electrostatic pickup on the other branch.
Wires run from the device to the de-
tector and amplifier. In operation, the
device is set in the outside groove of the
record by hand and, riding the groove,
it travels the spiral path toward the cen-
ter of the record. Supported only by the
record itself, it picks up mechanical im-
pulses as it moves along, which it con-
verts into electrical impulses and then
to sound.

Another new device is the Sound-
scriber, designed for office use. Employ-
ing an eight-inch vinylite resin disc, it
will record up to 30 minutes of voice at
slow speed. It can be used to record dic-
tation, important telephone conversations
or conferences. The records are small
and unbreakable, so that they may be
conveniently filed in a correspondence file
for further reference. The big disadvan-
tage of this otherwise handy device is
that it records so many sound tracks so
close together on the small disc that while
the words are understandable, the voices
do not bear much resemblance to those
of the speakers.

One of the most recent combination
recording devices, called “Radiotone”
commercially, has been developed for the
use of schools, industrial plants and in-
stitutions. This unit combines a radio,
recording device of the professional type,
and a public address system. Built by the
Robinson-Houchin Optical Company, it
may be used to record programs off the
air from its built-in radio, from the pub-
lic address system, or in the regular
manner.

A fourth development, recently pat-
ented, is a recording device that will an-
swer your telephone while you are away
from home, record any message that the
caller leaves, and play to the caller a re-
cording of any message you wish to leave
for him. It consists of two or more turn-
tables mounted close together. Any turn-
table may be used for recording or re-
producing. When your telephone rings,
the vibrations of the bell actuate a de-
tector which connects the telephone to
the apparatus. The reproducing pickup
is lowered to the record you have recorded
and your message is played for the caller.
Then a gong rings, and the caller is in-
structed to begin giving the message he
wishes to leave for you.
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Thorns and Thistles

» WEEDS have been recognized as the
gardener’s worst enemies ever since the
first garden was dug. “Thorns also and
thistles shall it bring forth to thee,” was
the heart of the curse imposed on Adam;
cause enough that he should eat bread
only “in the sweat of his face.” And no
gardener since that luckless arch-ances-
tor has been able to evade the burden
of hoeing or pulling up weeds.

Wherever man has gone, his weeds
have gone with him. We know little
enough about the origin of our field
and garden plants; most of them came
into cultivation before the beginning of
written history, so that records are in
the very unsatisfactory state of having
no beginning. And, naturally enough,
we know even less about those illegiti-
mate waifs, the weeds, than we do about
the more favored children of our gar-
dens.

We have been able, though, to get
some idea of how adept weeds are at
stealing rides into new territory from
the way they travelled into the New
World when our European ancestors
came over here. They brought with
them a large proportion of our common
garden and field crops: lettuce and rad-
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A Summer fo remember

The 900-acre Paton Ranch will give you
trout-fishing in a mountain stream in the foot-
hills of the Big Horn mountains, daily horse-
back rides along picturesque canyon trails and
axceLIent food—most of which is grown on the
ranc|

The region abounds in geological and hisfoncal
interest—dinosaur bones, marine fossils and im-
plements used by the Indians many years ago.

Write for illustrated, descriptive folder

PATON RANCH, SHELL, WYOMING



