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SOUND RECORDED ON STEEL TAPE

The Mirrophone—a mnew magnetic sound recorder and reproducer per-
fected by the engineers of the Bell Telephone Labs. will find many uses
in the training of public speakers, singers, school students, ete. It records
the voice on a steel tape and the sound may be reproduced at any desired time.

have been experimenting with sound
recording, because it is a most useful
tool in studying the characteristics of
speech. Reproducibility of a recorded sound,

FOR many years telephone engineers

and its permanency, make possible detailed
analysis of a parti‘Eulnr word or phrase.
There are three methods of recording
sound : mechanically on wax, photograph-
ically on film, and magnetically on a steel
wire or tape. The first method has found
wide commercial application in phonographs
and the second in sound pictures; but the
third has until recently been used only in
experimental apparatus. Recent develop-
ments, however, have made it a practical
means of highrquality sound recording and
reproducing. These new developments have
been incorporated in the Western Electric
“Mirrophone.” It handles higher frequencies
than previous magnetic sound recorders and
is freer from distortions. These improve-
ments largely account for its faithful repro-
duction of speech and music,

That sound could be recorded on a steel
wire drawn at a uniform rate past the
poles of an electromagnet, which carried
voice currents from a microphone, was dis-
covered by Poulsen, a Danish physicist,
about forty years ago. This method has the
advantage that the records are ready for
immediate reproduction, since no processing
is required as with sound recordings on
wax or film. Moreover, recordings can be
retained practically indefinitely without ap-
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Photo above at leff, shows a person about to
record her voice on the steel-tape Microphone.
Lower left photo shows the magnetic recording-
reproducing element of the Mirrophone; the upper
magnet is the polarizer and the lower one the
recorder and reproducer. Right-hand photo shows
" the continuous steel tape, recording and repro-
ducer magnets and tape driving motor.

Photos—Courtesy Bell Telepbone Laboratories

preciable deterioration; but if wanted only
temporarily they can be erased and used
immediately for other records.

Attempts to commercialize the magnetic
method of sound recording met with little
success, however, until the improvements
of recent years in which Bell Telephone
Laboratories have been largely concerned.
These improvements include the use of bet-
ter magnetic materials and thin, narrow
tape instead of round wire. Round wire
twists and the magnetic elements have to
be recorded along it instead of transversely
across so as to maintain in reproduction
the same direction of polarity. This result
was achieved by offsetting the pole pieces
of the recording magnets along the wire.
The highest frequency that could be repro-
duced depended on the length of the longi-
tudinal magnetic elements and high wire
speeds were necessary to obtain faithful
reproduction by this method. These high
speeds not only required long recording
wires but they wore the pole pieces ex-
cessively.

Flat tape does not twist and this permits
magnetizing the recording medium trans-
versely instead of length-wise. The mag-
netic elements can then be shorter and this
allows the speed of the tape to be reduced
without losing the higher irequencies in the
recorded sounds.

Before a magnetic record is made, the
tape is strongly magnetized in a direction
opposite to that produced by the recording
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magnet. It is then partially demagnetized
by a direct biasing current, which is ap-
plied through the recording magnet to con-
dition the tape so that the record will not
be distorted.

Voltages induced during reproduction are
proportional to the rate of change of mag-
netization and hence, for a constant tape
speed proportional to the frequency of the
recorded sound. The response, in other
words, increases directly with the {re-
quency. This holds true, however, only at
low frequencies. At higher irequencies the
response diminishes because of the finite
width of the pole pieces and because of
hysteresis and eddy current effects. The
frequency at which this decrease begins is
higher in proportion to the speed of the
tape. The response of a magnetic recorder
thus rises steadily with the frequency to a
maximum determined largely by the design
of the pole pieces and the speed of the tape.
Beyond that the response decreases pro-
gressively. In practice an equalizer is in-
serted in the circuit to make the response
essentially constant for all frequencies.

These principles of magnetic recording
are incorporated in compact practical form
in the Mirrophone, shown in the photo-
graphs above, Housed in a small cabinet
is the recording-reproducing unit, an am-
plifier and a loud speaker. Associated with
this unit there is a high-fidelity crystal
microphone. The thin narrow tape on which
the recordings are made is mounted on
drums as shown, which rotate to draw the
tape between the poles of the recording
magnet. To allow the tape to repeat without
rewinding, its ends are welded together to
form an endless belt, The material of the
tape is a special magnetic alloy recently
developed by the Laboratories which is
superior to other materials for magnetic
recording.
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In reproduction the recording magnet
serves as the pickup device. A photo shows
the recording and the polarizing magnets;
a short loop of tape illustrates the method
of threading, These magnets are a remov-
able unit with plug connections, The dy-
namic loud speaker is supplied by a two-
stage amplifier which develops exceptionally
high gain. An acoustic chamber encloses
the back of the speaker. Its field coil also
serves as a filter in the amplifier plate-
circuit,

Alternating current from any 110- to 120-
volt lighting circuit operates the Mirro-
phone. A volume control regulates the in-
tensity of the recording or the reproducing
currents; and an electronic volume indica-
tor shows when the level is correct for
recording. To indicate the length of the
recording there is a moving pointer which
makes one complete revolution per minute
and can be reset at any time,

"Record" Can be Reproduced Many Times

A record once made can be reproduced
as often as desired and kept indefinitely or
unti] the switch is again thrown to the
recording position. Doing so automatically
clears the tape as it passes the polarizing
magnet and prepares it for a new record.
The switch also has a stand-by position
which leaves the tape running but discon-
nects the erasing, recording and reproducing
units. An output jack permits connection to
an external loud speaker or another record-
ing machine when permanent records are
wanted.

Best quality recordings are obtained when
the speaker is close to the microphone, but
the results are entirely satisfactory from
greater distances. Group conversation can
be picked up when the speakers are several
feet away. Intelligible recordings have been
made in large auditoriums with the sound
source many feet from the microphone. On
the other hand whispered words can be re-
produced loud enough to be heard by all
present in a large audience.

A person who hears a recording of his
own voice for the first time usually insists
that it does not sound natural. His friends
on the other hand assure him that the re-
production of the Mirrophone is faithful.
This is because one’s own voice is ordinarily
heard not only through the air but also
internally by conduction through the bones
of the head. Thus its true quality is un-
familiar.

Excellent for Voice Training

In the Mirrophone, therefore, instructors
in voice training have an effective new tool,
Public-speaking classes and music schools
find it helpiul in developing good diction
and correcting faulty technique in the
rendition of vocal and instrumental music,
for it has the great advantage of permitting
a student to hear his own efforts as others
hear them and to listen critically to the
faults which his teacher wishes to correct.
An experimental model has been in use at the
Juilliard School of Music in New York City.

As a lecture demonstration for talks and
at expositions and conferences, it has the
advantage of being able to reproduce re-
corded speech immediately and of preparing
itself automatically for a new record. The
Mirrophone is also an effective aid in teach-
ing the correct pronunciation of foreign
languages. Large commercial organizations
and retail establishments can use it to train
their personnel in correct diction for con-
tacts with their customers both face to face
and over the telephone. For the first time
those interested in cultivating the voice and
studying instrumental music have in the
Mirrophone the opportunity of immediately
reviewing their renditions—a privilege long
enjoyed by devotees of the literary and
graphic arts.
RADIO-CRAFT
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FOR DISCRIMINATING MUSIC LOVERS

Designed by A.C, S.h:_xl.icy

These new amplifiers bridge the gap between the labo-
‘ratory and the héme, and make availsble for the first

prices. Built in o new way, without intarstage coupling
condensers or fronsformers. Although specifically de-
signed to meet the strictest requirements of profes-
sional sound engineers, these direct-coupled ‘amplificrs
.embody all desirable features sought by the most dis-

crimineting music lovers. Send for Literoture.

SELF-BALANCING
. DRIFT-CORRECTING

DIRECT-COUPLED AMPLIFIERS

 time, extraordinary equipment ot less than ordinary

AMPLIFIER CO. of
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HAM SERVES
CHINA AS U.S.
LISTENING
POST

MR. CHARLESE.

STUART, of
Ventura, Calif., who
received his first am-
ateur license from
the Department of
Commerce when he
was thirteen years
old, has been as-
signed by the Central
Chinese government
in Chungking to act
as the American
listening post to
short-wave broad-

WRITE FOR
NEW CATALOG
AND PRICES

SUPREM

TESTING INSTRUMENTS

Be sure you see the
complete SUPREME
line before you pur-
chase new test equip-

ment. See your Jobber
or write for new catalog.

GREENWOOD,
MISSISSIPPI
U.S. A

casts from China.

Dr. Stuart’s work is to receive and trans-
late daily English voice broadcasts emanat-
ing from XGOY and XGOX, Chinese In-
ternational Broadcasting stations in Chung-
king. These broadcasts consist of military
and general news and talks by distinguished
Chinese and foreigners, and are made pri-
marily for use by the Chinese News Agency
in New York City and by United China
Relief.

At present the broadcasts are made on
11.9 and 15.2 megacyeles on acetate instan-
taneous disks and then are translated. Dr.
Stuart is aided in his job by Mrs. Alicia
Held, who probably is the only secretary
in the world who takes dictation from a
source 7,000 miles distant, through static
and heterodynes, through “fading” and
“hash.”

Dr. Stuart uses uni-direction antennae
(rhombic) which are also reversible. One
of the antennae used for the Chungking
receptions is a highly directive diamond
rhombic with a full mile of wire in the
system. This gives great signal strength
from Chungking, according to Dr, Stuart,
plus consistent reception when poor general
conditions are confronted, The location of
this vital station is ideal, according to Dr.
Stuart, being on a flat stretch of beach land
underlaid with salt water, which gives
maximum reflection and ground conductiv-
ity. The low horizon, plus the absence of
interfering hills or mountains shields the
incoming signals.—N. Y. Herald-Tribune

Did YOU Buy that
DEFENSE BOND Yet?
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| #”NEW CATALOG

OF SOUND AMPLIFYING SYSTEMS

AUDIOGRAPH Sound Systems represent the
latest in Public Address equipment—a com-
plete line plus pre-tested accessories.

NEW LOWER PRICES

Outstanding quality and performance at
prices that help you meet any competition.

WRITE FOR YOUR FREE COPY
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Amazing New “WALSIO”
STAPLE DRIVER

for radic men, electriciam or anyere doing stapling, Mabes wire and
eable intallations twice a1 cary—much neater—saves hall the fime,
Wires can be stapled in comen, bebind pipes, inte meldingi—places
never accenible with & hammer and erdinary staples. Drives staples
#ven into walls, brick, mortar, efe. Magarine werky automatically and
holds strips of staples which ceme in several colors, Ask your jobber
for demenstration and catalogue 41.C of ol WALSCO ;F.ODUCTS

or write WALTER L. SCHOTT Co.

5264 W. Pico Boulevard, Los Angeles, California
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