RECORDING ON WIRE

ECORDING on magnetic wire or tape
is used frn' voice analysis, business
purposes, Signal Corps work and
broadcasting. The latter has been es-
pecially popular in Europe for a number
of years. Wire recording is economical,
simple and possesses the unique advantage
that it may he uch over and over again
by simply “erasing” the sound on it. Onc
disadvantage is that the fidelity obtain-
able is not as good as with other methods.

slagnetic recording was originated in
1898 by Valdemar Poulsen, who used a
steel wire which passed through a changing
magnetic field and became correspondingly
magnetized. When the wire again was
passed through a coil (poqslbl} t‘he same
one) the varying magnetic field. induced
an EMF which reproduced the original
sound.

The curve of magnetic intensity vs. mag-
netization is not a straight line at its lower
end, so much distortion results from lhﬁ
method. A later system provided for origi-
nal magnetization of the wire and subse-
quent demagnetization by the changing
magnetic field (due to an impressed sound
frequency voltage). Better ldelity is thus
possible since the upper end of the magne-
tization curve is more nearly linear. How-
ever, a magnetized wire is very sensitive
to external influence and is easily demag-
netized by stray fields and shocks introduc-
ing noise.

The recording medium may be cither a
round wire or a flat tape. Wire is casily
obtained, but tape allows simplification of
apparatus since it cannot twist during trav-

Because of the latter characteristic,
wire is recorded longitudinally or through
the wire (Fig. 1-a), and tape transversely
or across the medium (Fig. 1-b).

Wire speed has a marked effect upon
fidelity. Fig. 2 shows a typical curve of
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output wvs, frequency for three different
speeds. Each characteristic is also a funec-
tion of the type of medium, its size and
the strcngth of maguetmng force.

A series of inventions relating to mag
netic recording and l>5n,11(’d to the :\rmour
Research Foundation of Chicago has re-
cently been disclosed by the im'cntor. Mar-
vin Camras. These include a complete de-
sign for a modern wire recorder, new and
improved recording methods, and several
accessories of great importance for making
better records.

Fig. 3 shows front and side views of a
preferred form of recorder. The top panel
contains the two reels for holding tl!c wire,
which may be of .005-inch diameter high
carbon steel. Friction and guide rollers
keep the wire in position while passing
through the recording and erasing heads.
In recording and reproducmg motion is
from left to right, aiter which the wire
is rewound back to the left-hand reel. On
the bottom panel is the speaker, footage
indicator, motor switch and other controls.
The neon bulb indicates volume. Below it
is the record-playback switch, mounted bc
tween two pilot bulb ]{_‘\\C]m the green to
indicate when recording is taking place, the
red for reproducing. Below these are two
knobs, one controlling volume, the other a
combined tone control-pc-\\t.r switch. The
motor switch has three positions: forward,
stop and reverse.

The amplifier (shown in the side view)
is of conventional three-stage pentode de-
sign. A high-frequency oscillator is also
incorporated, its function being described
later. In the output of the amplifier is in-
corporated an equalizer to improve fidelity.
Fig. 4 is a schematic oi the recording head
and connections. For recording, the ampli-
fier input is connected to a microphone,

while the amplifier output is switched to
the recording head thm.:gh'an equalizer,
At the same time the oscillator is connected
to the erasing coil so that any previous
magnetization of the wire is erased. When
reproducing, the equalizer and oscillator are
not needed and are shorted out. The re-
corder is mow used as a reproducer by
connecting its output to the amplifier.

An ingenious method is used to stop the
motor as cither of the reels approaches
complete unwinding (Fig. 5). A cam cylin-
der on the footage indicator shaft is shaped
to have a groove and a raised portion on
its circumfierence. The cylinder rotates only
once for a complete winding of wire, and
works in cooperation with an armature, As
the wire becomes unwound in one direc-
tion, the cam follower drops into the
groove, lifting the leit end of the armature
and pushing the switch into neutral. If
the wire had been moving in the opposite
direction (switch in down position) it
would have caused engagement of the cam
follower with a raised portion. The leit end
of the armature would then be pushed
down against the abutment and the switch
again pushed into neutral.

Connections to the oscillator are given
in Fig. 6-a. In this diagram the high fre-
quency and the amplifier output are super-
intposed in the recording head resulting in
a wave shape of Fig. 6-b. This is not a
modulation (Fig. 6-c).

Excellent fidelity is obtained when the
wire is magnetized by means of a super-
imposed high frequency on the audio ire-
quency.

The erasing coil is positioned so that the
wire passes through it before reaching the
recording head during a recording. The
high frequency field, which may be in the
neighborhood of 16 Kc demagnetizes_the

(Continued on page 367)
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RECORDING ON A WIRE
( Continued_from page 345)

wire to erase any magnetism which may
be present.

The full line curve in Fig, 7 is typical
for soft steel and the dotted line is that of
high carbon steel, for magnetizing force
vs. wire magnetization. Note the non-lin-
earity at the origin. Due to hysteresis, the
curve begins at the origin (full line) but
thereafter lags behind and forms the closed
dotted curve, Fig. 8. Now with the super-
imposition of a high frequency small closed
loops will be formed between the bound-
aries of the large closed loops and the wire
will be 'magnetized to an average value,
because of the rapid rever sals of magne-
tism. (Fig. 9). The curve is now linear
within \\lde limits and high fidelity is pos-
sible. It is found that in addition the high
frequency component effectively ages the
magnetized wire, and greatly increases the
dynamic range.

A preferred form of recording head is
the construction of Fig. 10. The lami-
nated core is fade up of two picces for
convenience of manufacture and the coil
surrounds the break. The pole picces are
tapered laterally on both sides and also on
the underside, producing an intense longi-
tudinal magnetic field. th air gap may be
L01” to 002" for a wire diameter of
005",

In order that the wire may he replaced
or removed without difficulty if necessary,
a bayonet slot is built into the pole pieces.
The horizontal portions of the slot are
wider at the extremities so that the wire
may be removed by merely twisting LIUL k=
wise l]lt. protruding ends. At the same time
the wire cannot accidentally leave the pole
pieces during motiom.

WORLD-WIDE STATION LIST
(Continned from page 357)
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7.380 HER4 BERN, SWITZERLAND; off at 11
.

7.565 KWWY SA\!‘-I FRJ\NGISGQ CALIFORNIA;

N, E. L Beam, 8:30 am to 12:30 pm,
7.565 WNRI NEW YDRI{ CIT European beam,
Uil to 1 .30 to 8 am,
7.575 WLWL2 OINCINNnT HII] North Afriean

Hi a5 :n 11 pm.
7.795 — LEVTE PHILIPFINES U. 5 Army

—heard at 4 am
7.805 KRCA SAN FRANGISCD CALIFORNIAg
IHawaiian beam, 11 pm to 1 am.
7.805 WRUL BOSTON, MASSAGHUSETTS; Mcxis
can beam, E:30 to 10: .,
EW RK

7.820 wWoow N CIiTY; Eu an beam,
4130 pm to midnight,

7.86  SUZ CAIRO, EGYPTA

8.030 FXE BEIRU LEBANON (SYRIA)

8.035 CNR RA AT MOROCCO; leard Sundayé,

3 P,

8.604 COJK CAM;\GU EY, CUBA.

8.700 COCO HAVANA, CUBA: heard evenings,

8.830 coOca HAVJ\NA CUBA; 5:39 am to 1:30

8.930 KES2 SAN FRANCISCO, CALIFORNIA;
IHawailan beam, 4:30 am to 1 pm.

8.945 COKG S.ﬂNTIAGD. CUBA: 7:30 am 1o 11
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BIN DING POSTS?

The XL PUSH POST with_its Spring
Actlon  assures  Constant  Contaet  and
quick connection,

"l‘ln:ll’wlurc'ul in Al Aluminum Type M
at 12c ea

Aluminu m lilml\. Dakelite Top Type BI
at 1%5e¢ ea ’
Types CP ur NP.
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i & Pl ]"‘llt]\'l N
RAY TEST a8 NON-
Ll)IlI{OWI\I. at 28c vach,

Manufacturers and Dealers Liberal
Discounts

X. L. RADIO LABORATORIES
420 West Chicago Ave., Chicago 0, 1.

The inherent stamina of Cinaudagraph

Speakers is due to experience in design and

manufacturing plus highest inspection stans

dards. In all types of Cinaudagraph Speakers,

from small watch-like Hundie-Talkic units

to lurge auditorium speakers, you'll find the

same precision, the e painstaking work-

manship and the same long-lived faithiyl

reproduction.

Wateh Cinaudagraph Speakers after Vietory!

anaﬁdagraph Speakcrs, Inc.

3911 5. Michigan Ave., Chicago
Export Dw., 13 E. 40th St., New Yark 16, 'N. Y.

uw/z r%e?a)éez r_//laak in all the Vor
Operahng Notes on

INDUSTRIAL ELECTRONICS

el B DY Ar!hurG Mohaupt, B A., M. 5.

NOTHING ELSE LIKE IT! DOWN-TO-EARTH INFORMATION FOR THE
PRACTICAL ELECTRCNIC TECHNICIAN
A practical, useable ELECTRONIC MANUAL. A valuable aid to foremen,
superintendents, enginecrs, electrical contractors, clectricians—to eveTyOne
interested in_Electronic_Control devices. Packed with practical data on
Thyratrons, Ignitrons, Electronic Lighting, Induction and Dielectric Heat-
ing; Photo Tubes, Photo Control devices, Relays and Timers, Resistance
A valuable digest of 12 Welding Contral, ‘Electronic Motor Control, etc. Replete with charts, dia-
i alvan 1o oo 4t grams and nmer data on the functions, mst.x!]:tlmn. onperation and main-
oS ave ngl- tenance of Electronic Control devices. SEND FOR YOUR COPY TODAY!
neers and practical elec-
Ironic lechnicians from |De FOREST'S TRAINING, INC., 2531 North Ashland Ave.,Chicago 14, I1L] I
I am enclosing $10.00 for Artl G. Mohaupt's “OPERATING NOTES ON
over 50 leading monue 131 EERTEE B GO ROATESN G Aae b, P o G NOTE: days|
facturing concerns. for full refund,
Many helpful charls Name..ou..
and diagrams.
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oK EASIER -BETTER - FASTER

Do you like to tinker with repairing
radio sets at home or for your friends?
Do you want to learn all about up-to-
the-minute service methods? Want to
learn how to repair any radio on the
market — often without any elaborate
testing at all?

i Then turn to the advertisement on

{1 DRALERS ORLY=DI LOTS. OF 408 o“?]' 5 Page 381 for details of special c::mllx‘i:?\l}
¢ Play: 4M Records without chanain tion offer on A. A, Ghirardi's MODER?

oB a Tone Rovicdiatice 9 RADIO SERVICING and the famous

2 etter Jone Reproduction RADIO TROUBLESHOOTER'S HAND-

* Help Reduce Background Hiss BOOK, the two most hﬁipéul books il;
2 A radio history. Over 2,00 i pages o

¢ Longer Record Life the world’s most helpful and profitable

FEADA OF NEW YORK [l St s e o s

928 BROADWAY NEW YORK ION.Y. not lose!
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Large Stock of Replacement Parts and Cabinets
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