


MAY, 1969

Dear PANASONIC Friends,

Many thanks for your fine work promoting the sales
and service of PANASONIC Tape Recorders.

The Tape Recorder business has expanded remarkably
during these past several years and, in particular, Cassette
Tape Recorders have become very popular.

At the same time, technical improvement has been re-
markable while the number of models has increased and
their structure has become complicated.

Service work, therefore, requires high. technical skill,

For these reasons, we are going to issue a series of
handbooks in the hope of improving the service skills
for PANASONIC Tape Recorders.

At the first volume, we are sending you “Tape Recorder
Technical Terms”, in which technical terms connected
with Tape Recorders are explained.

We hope you will make use of it in your sales activities
as well as in servicing work.

Sincerely yours

. Pogplils

Masao Matsumoto
Director

RECORDING INSTRUMENT DIVISION
MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.
KADOMA, OSAKA, JAPAN
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ABS Resin

An acrylonitrile butadiene styrene terpolymer resin.

Butadiene and acrylonitrile are polymerized with polystyrene to pro-
vide a plastic stronger and with greater shock resistance and better heat
stability than polystyrene. The mechanical and electrical properties of
the styrene resin are unchanged.

ABS accepts a metallic plating that provides a beautifully smooth
metallic appearing finish. It seldom scars, is highly resistant to oil. and
has a pleasant feel.

ABS is used in Tape Recorder cases, knobs, etc.

AC

Alternating current, or voltage, which changes in direction and ampli-
tude over a period of time.

AC Adaptor

A device used to provide economical power from an AC source at
home for battery powered Tape Recorders, radios, etc. Outputs of 6.0,
75 and 9.0 volts DC are commonly available. Low power adaptors
convert AC into DC by rectifiers while higher capacity AC adaptors stabi-
lize output voltage by use of transistors.




Acoustic Feedback

Bias
Refer to “Howling™.
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A Synchronization with

Bias + Signal Magnetic Field the Synchro-Box.

Projector

Tape Recorder

When the signal to record sound on the tape is fed as such to the
Record Head, much distortion is recorded due to magnetic hysteresis.
Therefore, a superimposed current consisting of recording signal and
high frequency AC is fed to the Record Head. This is called AC Bias.

As shown in the above figure, the recording is shifted rapidly for
every half cycle of positive or negative bias (30~100 KHz). /
. P g - - ':‘_)
Therefore, the curved part of the initial magnetization curve is hidden #’

by the bias, and the positive linear line and the negative linear line can Synchro-Box
both be utilized. In other words, the linear part can be considered to y

have been extended twice as much.
Since this method is the same principle as the AC erasing method . ; 16 mm sound
; 2 4 nd picture for 8mmor 16m
there is no residual magnetic field on the Tape when there is no signal A method to synchronize 50“'.‘" @ .Dt f tape and film and maintains
current. Therefore, noise is extremely low. movies. Provides the same starting point of tape anc tion
and adjusts speed of both to provide proper synchronization.

Today this AC bias method is used for almost all tape recorders.

Acetate Cellulose AGC

One of the base materials for magnetic tape. It is mostly used for Refer to “Easy Matic”.
Standard Tape.

L
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(a) for 4-track

A single tape head to provide erase, record and playback functions.

The new PANASONIC development permits one head to perform the
three functions for a two-track monaural and six functions for a four-
track stereo head.

Ampere

A unit of electric current, usually abbreviated “A"

One ampere is the amount of current that produces a potential
difference of 1 volt at both ends of 1 ohm of resistance.

In the MKS unit system, 1 ampere is the volume of a certain current
which passes 2 infinitely long straight conductors having an infinitely
small round section placed in parallel at 1 meter intervals in a vacuum,
respectively, and which provide each other with 2 x 10-7 (N) of power for
every 1 m of the conductors.

Ampere Turns

Represents the Magnetomotive Force of a Magnetic Circuit such as a
Transformer, Record Head, etc. Magnetomotive Force corresponds to
the Electromotive Force of an Electric Circuit.

When. as shown in the figure above, the “current flpv.la'ing in the
Magnetic Circuit” is represented by | and the “number of Coils” by N, the
“Ampere Turns’ is Nx|L

Magnetomotive Force required for an Erase Head is 20~30 Ampere
Turns.

Amplifier

A device to amplify AC eIectricg! voltages or curre!jtg. Voltage ampli-
fiers, such as Pre-amplifiers, provide signal vpltage variations, while Power
Amplifiers provide the electrical power required to drive loudspn?akers_ |

A combination of a Pre-amplifier and a Power Amplifier is Iused in
Hi-Fi Amplifiers. Self-contained Tape Recqrders have_ Pre-amplmers f?f
recording and playback and Power Amplifiers to Iprowde aqcho power to
the speaker. In addition, a built-in Oscillator provides AC bias and erase
currents. |

Tape decks do not have Power Amplifiers but have Pre-amplifiers and
an Oscillator.
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. Thg system used for broadcasting in AM radio. The carrier is varied
in a_mphtude in accordance with the signal (audio) frequency. As the
audio frequency amplitude increases, the amplitude of the éarrier in-
Creases and vice versa. The width of modulation is expressed in a
percentage called Modulation Ratio (M).

B— A
M= =32 x 100 or - x 100 (%)

Announcement Machine

Uses an endless loop of tape to play pre-recorded time announce-
ments, telephone messages, guide announcements, etc.

Is started or stopped by remote control or by certain signals.

Armature
The general term for an Iron Core with a Main Coil.* and this Coil in
a dynamo or electric motor.

In AC machines. most Armatures are stators, although Rotors can
also be used as Armatures: while in DC machines Rotors are used as
armatures because rectification is required.

* The Main Coil in a dynamo is a coil which generates electromotive
force: and that in an electric motor. counter electromotive force.

A.R.C. (Automatic Recording Level Control)

Refer to “Easy Matic”.

Attenuator

A device to lower the voltage by use of resistors.

For instance. since the output of a Playback Head or Microphone is so
small that it is measured in milli volts, it is necessary to have a signal of
the same output as the former, in order to measure the Pre-amplifier

which receives them.
It is. therefore, necessary to lower the oscillator output. Since it is

troublesome to adjust the voltage each time, this Attenuator is used so
that the desired voltage may be obtained immediately at any time.

A variation of 100dB (1/100,000) suffices for measurement of the
Pre-amplifier of a tape recorder.
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Audio Frequency

[ Womans Voice 170-10,000 ]
[ Mans Voice 100~8.300 |
| Piano 30-6.,500 |
[ Vilin 190~15,000 ]
I Pipe_Organ 29—15,000 =)
[__Trumpet 164~9.500 ]
[Ficcoie 587 - 15.000 ==
[ Trombaone 80 -8.000 |
[ Drum 52-5.500 ]
100 1,000 10,0.00c.'s

An arbitrarily designated range of sound variations (20 Hz to 20,000
Hz) that can be heard by a person with normally sensitive ears. All
frequencies. however, cannot be heard equally well. Loundness of the
sound also determines the amount heard. Series of curves indicating
normal hearing responce with changes of frequency and at varying
volume levels are known as Fletcher Munson's Curve.

Thg figure shows the audio frequencies developed by various sound
producing devices. The most common range is between 1 KHz ~ 3 KHz
with most sound vibrations below 5 KHz.

Automatic Reverse

(Arrows show sensing poles for automatic reverse.)

A method to automatically change the direction of tape travel at the
end of the reel.

The most commonly used method is to apply a sensing foil at the end
of the tape, or at any point where reversing is desired. When the foil
passes a sensing pole, during playback or recording, a short-circuit opera-
tes arelay. The relay switches the recorder to “Reverse”.

Refer to “Mechanical Reverse” for function and features of the Re-
verse Mechanism.

Automatic Shut Off

Refer to "Automatic Stop”.

Automatic Stop

Automatically switches off the Tape Recorder when the end of the
tape is reached or the tape breaks.

The following methods are used for automatic stop:
1. Interlocking the Power Switch to the Tension Arm.

This is the method most generally used today. For high-quality 3-
motor tape recorders, when the tape ends, or breaks, the release
of the Tension Arm switches off the power source. The tape
mechanism is released, in the same way as when the recorder is
placed in the STOP mode.

2. Utilization of Sensing Foil
Sensing foil is attached to the end of the tape. When the foil

passes the Sensing Pole, a short circuit energizes a relay that
switches off the power source.

Except for the high quality recorders, the drive mechanism is not
released although the power to drive the motor is off. This leaves the
recorder in the Playback position. Care should be taken to switch to off,
since wow and flutter will develop if the set remains in Playback for any
length of time.




=—— Aux. Input (Auxiliary Input) Background Music (BGM)

Quiet music played in offices, plants, stores, homes to improve work- :
i ing efficiency and to provide pleasant surroundings. —

' Also refers to music played in the background of movies, TV broad-
casts, radio plays to set a mood.

.| MIC.
fﬁf—ﬁ’ » Background Noise
; il >
= ALIX.HVEgj— Noise produced during playback with no connection to the sound

._] recorded on the tape.

Noise heard even when tape is not being played back includes
amplifier hum, transistor noise, oscillation noise, etc. There are also
noises produced whenthe Magnetic Head is induced by the Mctor Power
Transformer, etc.

As for noises recorded on the tape, there are Bulkhauzen-noise, noise
caused by incomplete erasing, noise caused by incomplete coating of

magnetism due to inferior tape guality, noise due to magnetization of the
An input connection used to apply audio signals from another tape Head, etc.

recorder, AM or FM radio, television sound or a stereo channel to a tape
recorder. The sound is usually attenuated (reduced) within the recorder
by the use of a resistor to prevent overloading (distortion).

The Signal-to-Noise Ratio shows the degree of noise, and is expressed
in terms of dB.

The Aux. Input is used for high input level signals, generally from
—20dB (0.1 V AC) to +10dB (3.0 V AC) and at impedances greater than

100KQ. Back Spacing

The tape is automatically rewound a small amount to playback a short
section. This applies fo Tape Recorders used as office dictating ma-
chines and permits the secretery typing the contents of the tape to

repeat a small passage that she may have missed or wishes to have
repeated.

Azimuth Adjustment

Refer to "Head Adjustment”.

Refer to "Dictation Machines”.

10 ¢ 11




Back Tension

The tension applied constantly to the Supply Reel in order to eliminate

= skipping and wow when starting the tape.

If tape is started without back tension, the Reel rotates by inertia at
a higher speed than the tape speed. This causes loosening or abnormal
tension on the tape.

In a system in which tape is brought into contact with the Head by
back tension only, without a Tape Pad to keep the tape in close contact
with the Head, back tension is particularly important because uneven
tension immediately causes wow.

The following methods are used to apply back tension.

1. By Self-weight of Tape
2. By Spring
3. By Induction Motor

Balance Control

LEFT RIGHT

BALANCE

Used to equalize the volume of both channels during stereo playback
to suit the listener. Clockwise rotation of the balance control increases
the right channel output and reduces the left channel output, and vice
versa,

The same effect can be obtained by adjusting the right and left
channel volume controls, respectively.

12

Bass-Treble Control
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Also called tone control. Provides increases and decreases in the
volume of bass or treble.

A high quality amplifier has separate bass and treble controls that
can increase or decrease output level of either bass or treble threefold
(about 10 dB) or sixfold (about 15 dB) in comparison with the standard
1 KHz signal as shown in the figure.

More common systems permit reducing treble only or permit increase
in bass and decrease in treble only.

Beat

When two or more frequencies are superimposed, other frequency
which corresponds to the difference of the two is generated.

In a Tape Recorder, a disturbing sound can be heard as a difference
beat between the bias frequency of the recorder and a record sound
signal (or its higher harmonic). This condition can be eliminated by de-
signing the bias frequency to be 4 to 5 times as high as the highest sound
frequency to be recorded. Therefore, the bias frequency should be
between 30 KHz and 100 KHz.

13




B-4

In addition, audible disturbances may be produced by beats between
the Radio Oscillator circuits and the higher harmonics of the tape
recorder Bias Oscillator, or between the 19 KHz harmonic of the FM pilot
signal and the bias frequency while recording an FM stereo broadcast.
Either condition can be eliminated by changing the bias frequency of the
Tape Recorder by a small amount.

Belt Drive System

Flywheel

One method to deliver motor torque to the Capstan. The belt inter-
connects the motor pulley and the capstan flywheel.

Advantages of the Belt Drive System are as follows:

1. Motor vibrations are not transmitted to the capstan.
2. Construction is simple.
3. The position of the motor can be selected easily.

Belt Drive Systems are best suited for use with Reversing Mecha-
nisms.

14
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B-H Curve

A curve which shows the magnetic characteristic (the amount of
magnetic reaction to the magnetic field) of a magnetizable meterial.
A recording tape has such a magnetic characteristic as shown by its B-H
curve.

Refer to “Hysteresis Loop”.

Bias Current

B b_~C b Output
aﬂu“}u' - %
0 AN 02
= Y =
b‘ D
c” B=
Input

Since magnetic properties are not recorded on the tape in proportion
to the variation of the magnetic field which follows the sound variation,
it is necessary to apply a bias magnetic field (in addition to the magnetic
field) by sound current. The current to apply this bias magnetic field
is called Bias Current.

Binaural Effect

Sound heard by two ears produces a Binaural, or frequently called
Stereo effect,

Sensing the direction of the heard sound is the most common
phenomerion of the binaural effect. The difference in loudness, and the
slight time lag (phase difference) of the sound heard in each ear gives
the perception of direction.

15
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If sound is heard by one ear only, all sounds are received. But, when
both ears are used, extraneous sounds are not noticed. As a result
stereo sound systems produce good natural sound, not obtained even by
the best monaural systems.

Binaural effect also produces a masking effect. whereby a sound
being heard weakens the ears’ perception of the preceeding sound.

Block Diagram

Recording Circuit

[} EASY MATIC

LEVEL AMP3 AMP&
CONTROL

—{FEGTE ICATION |——————
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HEAD
Til

OSCRLATOR
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POWER SOURCE L L |&'"§“_(:$mm SOURCE
BT
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shows the function of each stage of the amplifier.

|

For a tape recorder, the block diagram explains:

1. Structures of amplifiers for recording and playback, respectively.
2. How Negative Feed Back and equalization are applied.

3. Relation between input and output, each control, VU meter. etc.

H

m

|

BS stands for British Standard.

Although safety specifications are not specifically outlined in England,
BS415 is applied to radios and other similar electronic appliances.

BS415 is applied to appliances as a whole. From the viewpoint of
safety as well as fire prevention, it regulates the requirements to protect
the user from electric shock, fire, explosion of cathode ray tube. X-ray
exposure, etc.

Bulk Eraser

Erases entire contents of a reel of tape in approximately 5 seconds.
Tape can be erased by running it through the recorder in the Record
mode with the Volume at zero, while a 7-inch reel (1,200 ft tape) at
7-1/2 ips takes one hour both ways.

Ir




: Butadiene Rubber Capacitor

One of the materials for belts used in tape recorders: also known as !
Stereo Rubber.

Features:

1. High abrasion resistance.

2. High repulsion elasticity.

3. Low internal (dynamic) heat generation.
4, Excellent low temperature properties.

e

Provides electrostatic capacity between two conductors.

‘ _For tape recorders, butadiene rubber is used in sections where heavy
driving occurs or for belts which directly contact crucial parts of the unit,

Examples: Capstan Belt, Rewind Belt.

Bypass Condenser (Capacitor) Capacity is shown by symbol C, and is expressed in the unit of farad

(F). The unit is very large, and practical values used in tape recorders
are expressed in one-millionth of a farad (#F) or one-millionth of a pF (the
picofarad (PF)).

Common capacitors are composed of an insulating material between

two conducting electrodes. The following are the common capacitors
\) found in Tape Recorders. Each name is taken from the type of the
insulator used:

1. Paper capacitor: The oldest kind of capacitor with a wide range

c R R - v
c of applications.
2. Metalized paper capacitor: Compact, non-inductive and is self-
restoring, if electrically punctured.
_ _ 3. Polyester capacitor: Compact with high heat stability and very
For applying direct current to only the load in circuits where AC and i reliable.

DC are superposed. 4. Polystyrene capacitor: High precision capacity, high insulation
For example, when only DC is required for Load R in relation to ' resistance, constant temperature coefficient, small loss, high quali-
transistors or vacuum tubes in the figure above, both ends of R are , ty, extremely small dielectric absorption and other favorable
short-circuited in terms of AC if Condenser C is inserted in paralle! to R. ! features. Widely used in high-frequency circuits, resistor com-

This C is called the Bypass Condenser. pensation, circuits, etc.

18 19
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5. Electrolytic Capacitor: High capacity. Used to eliminate ripple in
rectifier circuits.

6. Ceramic capacitor: Compact and thin with good thermal charac-
teristics. Unlike other capacitors, it can be used at high fre-
guencies.

Capacitor Motor

A single-phase induction motor, using a capacitor as the starting
device. With the capacitor in series with the auxiliary coil, a phase differ-
ence is produced between the magnetic flux of the main coil and that of
the auxiliary coil, which becomes a revolving magnetic field to start the
motor.

While the motor rotates, the Capacitor functions to improve the
Power Factor.

The Capacitor Motor features high power factor, high efficiency and
very low vibration and noise.

20
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Capstan

An indispensable component to drive the tape at a constant speed.
Usually, the Capstan is made of stainless steel or brass, which do not
easily become magnetized. It is made with utmost care to prevent an
eccentric core or shaft vibration which would cause deviation of tape
speed or uneven rotation.

Ordinarily the Capstan is directly connected to a large Flywheel to
assure smooth rotation. For portable and compact AC-type tape re-
corders, a system to change tape speed with this type of Capstan is
often used.

Because the circumference speed of the Capstan determines the
tape speed, a Sleeve which has a length of double that diameter is at-
tached to (or removed from) the Shaft, and two different tape speeds are
obtained. This easy speed change is an advantage of the Capstan.

Capstan Drive System

Used to drive the tape at a constant speed. The Pressure Roller
forces and holds the tape in contact with the Capstan. Capstan rotation
forces the tape in the direction of rotation. Tape speed is equal to the
circumferential speed of the Capstan and is constant if the motor speed

remains constant.

H
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Capstan

Formula for Tape Speed
S=2mN

As shown in the figure, the tape speed (S) depends upon the radius
of the Capstan (r) and the number of revolutions per second of the
Capstan (N) is expressed as follows;

S=2nrN
Refer to “Reel Drive System"”,

Carbon Tetrachloride

A chemical solvent which is used to clean the head surface.

Cardioid Microphone

Refer to “Uni-Directional Microphone".

Car Stereo

A stereo tape player installed in an automobile to provide enjoyment
of stereo music and sound of the listener's choice. Eliminates the need
to change radio stations when signal strength changes. There are three
car stereo systems currently in use:

22
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1. Fidelipac type (Conlay type): 4-track endless tape
2. Lear Jet type: 8-track endless tape
3. Compact Cassette type: 4-track (2-track monaural) reel-to-reel

Refer to each system.

Cartridge Tape

(a) Lear Jet type Cartridge and Playback Device (b) Philips type Cartridge

Tape housed in a package.

In 1958, RCA introduced a cartridge containing approximately 600
feet of 1/4 inch tape and established the basis of 4-track stereo systems.
Other tape systems, utilizing the 1/4 inch width, have since been intro-
duced.

23
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They are:
1. Reel-to-reel types; RCA, R3M, Philips, DC International.
2. Endless tape types; Fidelipac, Lear Jet, MGM Play Tape.

The cartridge provides a 'single convenient pack that is adaptable to
automated methods of tape play. Cartridge tape is very promising as a
trend in tape recorder development in the future. Since a special mecha-
nism is required for each cartridge, world standardization is desirable to
select a single method.

The Philips (compact cassette) has become the most popular reel-to-
reel method and the Lear Jet type has been the most popular endless
tape method.

Cassette

Refer to “Compact Cassette”.

Cassette Recorder

Uses a small cartridge of the reel-to-reel type. The most popular and
the one currently used by most manufacturers is the compact cassette
developed by Philips of Holland in 1963.

24

Features:

L,

L

Cassette is so small that it can be put in a shirt pocket. As a
result, the tape recorder itself is also compact, and portability is
remarkably improved.

. Records and plays back for 60~120 minutes by use of the 2-track %

2-way system.

Records and plays back in the same way as an ordinary reel-to-
reel tape recorder.

Performs fast forward and rewind satisfactorily.
Equipped with an accidental erasure prevention device.
Also used as a tape player for automobiles.

4-track stereo and 2-track monaural compatibility.

Cathode Follower

ei

.._...|
i}
O—0—=0

Used to provide low distortion matching of high input impedance to
low output impedance. Commonly used in the output stage of the Pre-
amplifiers or in the input stage of the Power Amplifier,

25
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Features:

Amplification is less than, but almost 1.
Input and output signal phases are the same.
High input impedance.

Low output impedance.

Low distortion.

@A wN e

The Cathode Follower is also called a Plate Earth. The same circuit
using transistors is called an Emitter Follower.

CCIR

Commité Consultatif International des Radio Communication.

Regarding Tape Recorders, the CCIR specifies the international
technical standard for tape recording for broadcasts.

CEE
WORLD EUROPE
50 .~ L
CISPR_}~ [ _DEMRO__]
[ FINKO
5 I
DE
elc | NATIONAL STD

International Commission on Rules for Approval of Electric Equip-
ment,

Organized in 1926 as the IFK and renamed CEE after the war, it now
represents 16 European nations.
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CEE is closely connected with IEC, I1SO, and CISPR, which mainly
decide standards of materials, etc. CEE, on the other hand, decides the
specifications of doniestic appliances and recommends products to re-
lated countries.

In the CEE specifications, prevention of shock hazard is emphasized,
and inspection is based on use of the finished product per se rather than
on the material structure, etc.

Cellulose Acetate

Refer to "Acetate Cellulose”.

Center Capstan System

Capstan

Used as a Reversing Mechanism. As shown in the figure, the Capstan
is locating between the Tape Head that operates during forward motion
and the Tape Head that operates during reversing.

The two heads are installed in parallel to provide a Symmetrical
System. Thus, the same performance is obtained in both reverse and
forward. Panasonic does not use an Asymmetrical System because of
the following characteristics of the Asymmetrical System:

1. The reversing tape passes in front of the Head after being sent
out from the Capstan. Although the speed from the Capstan is
constant, the takeup tension is uneven causing wow and flutter.
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i 2. Both Heads for forwarding and reversing are positioned after the ! Chloroprene Rubber
tape is sent out from the Capstan when reversing. In order to st _ . _
take up the tape a greater tension must be applied to the tape. The firs synthg’nc rubber. . It iIS also called Neoprene Rubber, and is
; : . - made through ernulsion polymerization.
3. Either forwarding or reversing merit in respect to tape speed
accuracy and tape speed fluctuations (wow) must be sacrificed. There are various types of chloroprene rubber as classified below.
1. Sulfur modified type
2. Non-sulfur modified type
3. Special type
Channel : P W
Features:
The longitudinal designation of the section of the tape recorded. 1. Excellent in resistace to oils such as lubricant, gasoline, animal oil,
The usual types are: etc.
1. 2-track, 1-channel monaural: This is most often used for a 2-track 2. Relatively thermostable.
monaural system. 3. Since it contains CL radical, it has excellent weather and ozone
2. 2-track, 2-channel monaural: Recordings can be made on the two resistance.

tracks separately in one direction of tape movement.

i 3. 4-track, 1l-channel monaural: By switching the head, recording
and playback of each track is accomplished separately.

In most DC type tape recorders it is used for driving belts.

i 4, 4-track, 2-channel monaural: The Head for 2-track, 2-channel CKD
monaural is designed for 4-track use. . _
5. 4-track, 2-channel stereo: Two sterec channels are recorded or ' A systom of suoplging jperis 1oia parier Ander 8 technical as-

sistance agreement. All parts are shipped after being knocked down,

layed back simultaneously. This system is generally called All-in- ; . - ;
play y y g y viz., disassembled into pieces.

one Stereo.

Clock Type Tape Counter

Channel Separation

The degree of sound separation between two stereo channels meas- |
ured in dB. Lack of separation is characterized by crosstalk between
the channels.

Crosstalk is usually caused by defects either in recording or playback
equipment, although improper recording mechods (for example, microp-
hones too close together) can be responsible.
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A r_ound d|a1 a_nd Ihand which resemble a clock. The position of the ' Color Code
recording tape is indicated by the hand.
Refer to "Digital Tape Counter”. '
Coil A: First Numeral
| = B: Second Numeral
C: Multiplier of 10
PO D: Error
A method using different colors to identify resistance value or its
i allowance. The chart shows how to read the color code.
|
Provides inductance (L) required in Tape Recorders, radios, and other Color Mumeral Error
communication devices. It is made by winding insulated wire around a _ (Example) Black 0 +20%
bobbin or a magnetic core, A: Green=5 Brown 1
, : ; : B: Blue=6
In principle, the inductance is effected by two parts, viz., Coil and C: Orange=3 Red = t 2%
' = Orange 3
Transformer. D: Silver=+10% Ye!loi' 7
1. The Coil is to utilize self induction of the electromagnetic sytem. )
. . . . Resistance Value Green 5
2. The Transformer is to utilize mutual induction of the electromag- Bi
netic system, 56x1030+10%=56KQ+10% ue 6
Purple F
The coil may use a hollow core depending upon its use, but usually it ‘ Grey 8
is made with a solid core to improve its inagnetic effect. White 9
It has a wide range of applications such as chalk coils, oscillation Gold 0.1 + 5%
coils, heads, speakers, microphones, etc.. Silver 001 +10%
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Compact Cassette Compatible

The ability to use several systems in one device. For example,
monaural recorded tape can be played back on a stereo tape player as
well as stereo recorded tapes.

in recorded discs, monaural discs are “compatible” with sterec
players since the monaural disc can be played on a stereo player.

Present-day FM Stereo Broadcasting and Color Television systems
are interchangeable between monaural and stereo, or between mono-
chrome and color, and therefore can be regarded as “compatible”.

Composite Type Speaker

. A small plastic case (Cassette) for housing the recording tape with-
out the trouble of threading the tape as in conventional reel-to-reel
systems. Its dimensions are 4"x2-1/2"x1/2" (100.4x63x12mm).
Tape width for this Compact Cassette is 1/8” (one half that of ordinary
tape).

Features:

1. Since it is a Reel-to-Reel System, the tape can be rewound, and
fast forwarded. There is no inconvenience for recording and
playback.

2. It is possible to record and playback both 2-Track Monaural and 4.
Track Stereo.

, A combination of two or more speakers with the best features of

3. Error erasing and error recording can be controlled automatically. ' both large and small diameter speakers, since both speakers respectively

4. Being compact and light in weight, it can be operated easily. have advantages and disadvantages in reproduction.

5. Time of two-»ivay recording is 60 minutes or 90 minutes. (Tape A 2.way Speaker is also a combination of a large diameter speaker
Speed: 1-7/8 ips) (Woofer), which has good bass characteristics, and a small diameter

6. It is being developed as a car stereo cassette. speaker (Tweeter), which has good treble characteristics, using the

7. No maintenance is required for the Tape and Housing. ! merits of both speakers.

8. It is easy to splice the Tape if broken. Mainly used for Hi-Fi reproduction.
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The following points should be taken into consideration when select-
ing a composite type speaker.

1. The Woofer and Tweeter should be alike in efficiency, or the
Tweeter should have slightly higher efficiency than the Woofer.

2. The Woofer and Tweeter should be equal in the lowest value of
electric impedance from the voice coil.

3. The Woofer's characteristic should gradually decline in the bass,
and abruptly decline in the treble at the crossover frequency.

4. The bass resonance frequency of the Tweeter should be equal to
or lower than the crossover frequency.

Condenser

Refer to “Capacitor”.

Condenser (Capacitor) Microphone

Used to convert sound to electrical energy which is amplified in an
Amplifier.

Operates on the electrostatic principle. A thin, light conductive
diaphragm and a fixed flat electrode are mounted approximately 0.03~
0.05 mm apart, and a fixed voltage is applied to produce an electrostatic
field. When sound waves cause the diaphragm to vibrate, the capaci-
tance between the two electrodes varies and causes a capacitive voltage
change.
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Advantages are high sensitivity, small size and excellent character-
istics. These features make it excellent as a measuring device.

The disadvantages are the need for an auxiliary power supply and
poor noise characteristics when humidity is high or varies.

Conlay Type Cartridge

A cartridge utilizing an endless 3" tape used in car stereo systems
prior to the introduction of the Lear Jet system.

Features:

1. Built-in braking mechanism.

2. Tape speed 3-3/4 ips, 4-track stereo, high quality sound.

3. Easy operation. Insertion of cartridge operates the machine.
. Playing time is 80 minutes.

iy

Drawbacks:

1. Tracks must be selected.

2. Since graphite is applied to the endless tape as an abrasion reduc-
ing agent, the Head and Pressure Roller are apt to become dirty.

3. Tape life is shorter than in reel-to-reel system.
4. Fast forward and fast rewind are not possible.
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Connection Cord

g
Qm:.

(RADIO CORD M)

-t

(RADIO CORD R)

T

(PLAYER CORD M) (CONNECTION CORD A)

A Cord used when the output of a tape recorder is to be reproduced
by an amplifier or speaker, or for recording from radio, TV, Hi-Fi amplifier,
player, etc.

The connection cords for tape recorders which PANASONIC sells:

* Radio Cord R &M ......... Refer to “Radio Cord"”.

* Player Cord cireeseeenns Tape Recorder (MIC) < Player (OUT)

* FMCord ....ccoevrvivneaennn. Tape Recorder (AUX) « FM Tuner (OUT)
= Speaker Cord ............... Tape Recorder (EXT.SP) « Ext. Speaker

*« Connection Cords A, B, C, D, etc.

Constant Current Circuit

Maintains constant signal currents to the Recording Head at all audio
frequencies.

Since the Recording Head has high inductance (L) compared to re-
sistance (R), the recording signal currents are reduced as the frequency
increases (XL=2=fL). A constant current is required for each audio
frequency in order that a magnetic recording of constant strength will be
made on the tape. For this purpose, a large resistor is generally inserted
in series with the recording Head.
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EXT.SP
- Speaker
| Negative
Feedback ——
Tr Record e
Input Tr Output
Transformer Transformer
Bias
Current

In general, the impedance of the Recording Head at 1 KHz is 2~3KQ.
By inserting a series resistor (R) of 100 KQ~200KQ, the current be-
comes almost constant at any audio frequency.

Constant Voltage Circuit

SR e
o——M—¢ o ' .
1 R i
:.lnstable i Lstabte }Jnstta blei i (S:Nt;hlet
nput Ro = npu pu
Votlage : Qutput Voltage i I‘u'nltage
] 1
— o | |
. o—+ —0
I

Transistor circuit stability depends upon maintaining stable voltages.
Since fluctuations of the power source is a major cause of instability, the
power is stabilized by a constant voltage source.

Zener devices can be used to provide constant voltage. Two ex-
amples are shown in the figure.
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Corrode Processing

Membrane Photo Negative Unsensitized Part  Attacked Part
> T Y 77 %> 4"%@}
7220727 (b)
(1) (2) (3) (4) (5
Make Photo Apply a Print out the Remove the Recesses are
Negative. membrane of Negative and membrane of EE?}’::.%?. by
Glue and develop it. the unsensi-  Remove the
sensitize. ] memberane
tized part. and the
process is
completed.
Corrosion Process

Used for making leather and aventurine patterns on the name plate
(ornamental plate), plastic case, etc.

The figure above and the explanation below give an example of
Corrode Processing.

1. PHOTOGRAPHIC NEGATIVE
Prepare a pattern which you want to corrode, and take a photo
with contrast to produce the negative.

2. COATING
Form a coating of glue + sensitive agent on the surface of the
metal pattern to be corroded.

3. PRINTING AND DEVELOPING
Print the negative (1) on the coat (2) and develop it.

4. REMOVAL OF COAT
Remove the unsensitized section of the coat.

5. CORROSION
Corrode the metal pattern with corrosive solution; the part where
coat is removed dissolves and forms a concave.

6. FINISHING
When coat is removed from the sensitized section, the rugged
pattern 1s completed.

38

c-21

Coupling Capacitor

Coupling
Capacitor
"“

Output

fr)o

A capacitor used for bias point stabilization and blocking DC in RC-
coupled amplifier circuits.

Used in transistor circuits, since it is compact and shows good
frequency response. However, RC coupling is inferior to transformer
coupling in transistor circuits since circuit efficiency is as low as 10%
due to mismatching.

CPS

Abbreviation for cycles-per-second, also often shortened to cycles.
Recently replaced by HzPS (Hertz per second).

Cross-Field System

An AC Bias recording system which provides improved recording
characteristics in the high frequency range.

The commonly used AC Bias method suffers from decrease in high
frequency response due to the erasing effect of bias current. As the
recorded tape passes through the bias magnetic field, a partial erasure
oCCurs.

In the Cross-Field System. an auxiliary magnetic field of opposite
direction to the bias magnetic field is applied. This eliminates the bias
magnetic field which has an effect on the said erasure.
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For example, in a two-way (Composite Type) speaker system, the
_— Auxiliary Cross Over Frequency is at upper frequency limit of the Woofer, and the
Eaallgnetic - Tape lower frequency limit of the Tweeter, as shown in the figure.
gy ield Runnin .
(;‘;;:“‘\;h - T , - In general, it is usually in the 1 KHz to 3 KHz range.
Running [
Intensity . Intensity
of Magnetic Erasing of Magnetic Cross Talk
Field Eilas e Field
' agnen "
} F'.e|gd Sound from one tape channel appears in the other channel. For
example, when Track 1 is being played back, sound from' Track 2 is also
Distiibation Distribution heard. In another case, sound from Channel 1 is heard while listening to
of Intensity of Intensity Channel 2. This is Channel Cross Talk.
of Magnetic of Magnetic’
; Field Field In stereo systems, leakage may take place between elements of the
| (a) Cross Field System (b) Ordinary Recording System Head caysing Cross Talk. However, tape has less Cross Talk than disc
| systems. The crosstalk is approximately 40 to 50 dB.
Although this provides good results, it is difficult to adjust. Freguen- Cross Talk between tracks in a Tape Recorder increases if the height
cy response will change since Head abrasion causes changes in bias of the Head is improperly adjusted. Read,usting the Head, using proper
current. Readjustment then becomes necessary. measuring instruments, will correct this condition.

Crystal Earphone
Cross Over Frequency

Range 0'/ Woofer  pange of Tweeter
50 I
y 4 e
@i 5]
2 2 EEE AT =
§m”___ — == I ‘\‘_ Cross Over Y )
ém 7 == - Frequency |— D;ap‘nragm
l i} m?:
— — O e . |
| ° T ) W Lo 200 SO0 10000 2000 Crysta
| —~ Freguency Hz -
Converts electrical signals to sound. Is used to listen to sound
The frequency at the cross point when two amplifiers or speakers without disturbing other persons and to shut out outside noises for the
are used to cover a wide range of frequency. listener.
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It operates on the prinicple that if a voltage is applied to 2 terminals
of a Bimorph vibrator, a vibration occurs. This vibration transmitted to the
diaphragm moves air and then the diaphragm in the human ear is moved.

Good high frequency response is impossible with this earphone due
to the mechanical resonance of the crystal. Since no power is required
to operate the Crystal Earphone it can be and should be connected to the

Pre-amplifier output (Line Out).

If necessary to connect a Crystal Earphone to EXT. SPEAKER termi-
nals. a speaker dummy resistor must also be used to prevent damage to
the power amplifier.

Crystal Microphone

o —
]

Diaphragm

I

Case

Supporter

Used to convert sound vibrations to electrical voltages. [t works
on the principle that the physical pressure of a sound wave applied to the
terminals of a Bimorph vibrator (two crystal plates adhering to each
other) produces an electrical voltage.

The Crystal Microphone structure is simple, as shown in the figure.
The sound vibrations are transmitted from the Diaphragm to the Bimorph.

Although inexpensive and light in weight, the Crystal Microphone has
high sensitivity. However, if the load resistance (amplifier input) is incor-
rect. sensitivity decreases, low frequency response worsens and the
sound becomes hard. Input resistance should be about 500 KQ to 2 MQ.
Sensitivity may decrease if the microphone is exposed to direct sunlight
(temperature higher than 40°C).
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CSA

Canadian Standards Association (Safety Standards in Canada), which
is so thoroughly eonforced that it is impossible to sell or use electric
appliances without the CSA approval mark.

Cue

Cue or cueing is useful for editing or reprinting tape. It is a method
to locate specific sounds recorded on tape.

Although it is normally impossible to monitor sound while the tape is
travelling during fast forward or fast rewind, a cue lever permits this
monitoring. The cue lever brings the tape close to the Playback Head
and the sound can be heard at that point on the tape.

Another use is to temporarily stop the tape during recording or play-
back. Use of the Cue lever moves the pressure roller away from the
Capstan which causes a brake to be applied to both reels. (Sometimes
Supply Reel only)

Curling

When tape becomes unevenly elongated, the tape is no longer good
for recording. Care should be exercised to prevent curling. The follow-
ing are the causes of curling:

1. Tape is stored where temperature is high.

2. Tape is stored where humidity is high. (Sealing the tape container
helps keep humidity out.)

3. Excessive tension is applied to the tape during fast forward or
fast rewind.

4. Tape is stored for a long time after winding at high tension.
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Cycle Change

50 cycle Sleeve

When using Capstan with
Sleeve — 50 cycle mode
When using Capstan without
Sleeve — 60 cycle mode

For 60 cycle

For 50 cycle

When an AC tape recorder is to be used in an area where the power
source frequency is different, it is necessary to modify the tape recorder
so that it meets the new frequency. This modification is termed Cycle
Change.

An AC Motor (Induction Motor or Synchronous Motor) rotates at a
speed according to the power source applied to it. As a result, tape
speed changes. Therefore, when a Tape Recorder set for 60 Hz (U.S.
Standard) is to be used where the power source is 50 Hz, the recorder
must be changed in one of the following ways:
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1. Change the diameter of the Capstan Shaft by using the 50 or
60 Hz sleeve.

2. Change the diameter of the Motor Pulley by using the proper
sleeve.

3. For a Shading Coil Motor, motor wiring must also be changed in
addition to changing the Capstan or Motor Sleeves. (some sets)

4. For a Condenser Motor, the condenser must also be changed
when the sleeves are changed. (some sets)

Cycle Counter (Digital Counter)

Used for measuring frequency, the measured value being expressed
numerically.

Its main application for Tape Recorders is tape speed measurement.
First, a recording of a 3,000 Hz signal is made on a recorder with mini-
mum tape speed fluctuation. Then, the tape is played back on the re-
corder to be measured and the output is read on the Cycle Counter. The
frequency is read and the tape speed deviation is calculated. For ex-
ample, if the playback frequency is 3,030 Hz, the tape speed deviation is
calcuted as follows: (3030—3000)/3000x 100=1%.
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Damping
ﬁ: i21d When an abrupt change is applied to a speaker, or a high volume
o___'t:t:‘:w shaping m Sgal | ——— | Counter jrdtatig sound is abruptly removed, the speaker cone will continue to vibrate and
Output Signal unwanted sounds will be heard unless the vibratiori is damped. Speaker,
— cabinet, and amplifier all contribute to the ability to suppress the unde-
sirable movement. As its unit in measurement, damping factor (DF) is
i G c
;e?te'ro:efmen“ S:ﬁmn“”‘mi Reset Signal (b) I used.
_ 1Zsp|
DF = 120 |
Where: Zsp=_Speaker voise coil impedance

Zo =lInternal impedance of the amplifier which drives the

i Figure b is a block diagram of a Cycle Counter. The tone-wave input Enasikes

i is shaped into pulses by the Shaping Circuit and applied to the Signal

‘ Gate. Then, the pulses are passed through the Counter Section for as : The larger the DF, the smaller the transient distortion. Therefore, Zo

i long as the Gate Control permits the passage. The number of pulses is should be maintained small. Damping factors up to 2 are usual for ordi-
calculated in the Counter Section and the numerical value of frequency is nary amplifiers (at 400 Hz) and around 15 for very good amplifiers.

displayed in the Indicator Section.

DC

Direct current.

DC Bias

DC Bias does not always remain at point B=0 (no magnetization at
all) when the signal is zero. This results in tape noise.

Although DC Bias method is simple, it has been replaced almost
completely by the AC Bias method which yields lower noise.

Refer to Bias Current and AC Bias.
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B Hysteresis Loop

4 ~—Erasing Level
Section g
used as L
DC Bias] J 7

DC Bias

== Input

Two common methods of DC Bias are used: One utilizes the initial
magnetization curve; the other, and more common method, uses the
straight line portion of the hysteresis loop. For the latter, the tape is
saturated in advance (N or S pole) and then a reversed polar bias mag-
netic field and signal are superimposed and recorded on the tape.

DC Erasing

An electrical method of saturation erasing of sound recorded on a
magnetic tape.

A very simple circuit and simple structure are used for DC Erasing.
Erasure is stopped merely by removing the erase current.

DC Erasing is often used in Battery type or AC/Battery type Tape
Recorders.

Although some noise is present, and signal-to-noise ratio is somewhat
low, DC erasing is convenient to use. Higher tape speeds produce more
noise (higher than 7-1/2 ips).
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Decibel (dB)

Used for comparing electrical points on a logarithmic basis. For ex-
ample, it is used for comparing voltage, amperage, wattage as follows:
Gain of an Amplifier is 20 dB (10 times amplitude) or can be used as units
of voltage, amperage, wattage, such as, "Line output is 0dB (1.0 V)".

The advantages of the use of the dB are:
1. Man's audio sensitivity is proportional to the logarithm of sound
and linear to its volume

2. A wide range of amplitude variations can be expressed with a
small figure.

3. Calculations are simplified. Total stage gains (expressed in dB)
can be determined merely by addition of all dB gains.

Calculations using dB
1. Power: 10 logio W2/Wi
2. Voltage: 20 logio E2/Ex
3. Amperage: 20 logio l2/Ih

Demagnetization

Removing magnetism of the Tape Guide, Head, Capstan, etc. When
the recorder’s metallic parts that are in the path of tape travel become
magnetized, a hissing noise is recorded on the tape.

The noise is particularly objectionable in 4-track systems which have
lower output signal levels. Bringing a magnet or magnetic field to any
part where tape runs is to be avoided.

As for a Head, DC Magnetic component may remain on the tape due
to a distorted bias wave form present during recording and will be
reproduced as noise. A Head Eraser is used to demagnetize the Head.
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DEMKO

Abbreviation of Denmarks Elektriske Materiel Kontrol (Danish Safety
Standard).

It provides that Electric Apparatus of 42V in nominal voltage, Radios,
TVs, Tape Recorders, etc. shall be inspected before use, delivery and
sale, and includes other regulations about electric apparatus which have
a bad effect. such as noise, etc. on radios.

Dictation Machine

A recording/playback device designed for ease in use by a secretary
to type the contents of the tape. |Is usually used for dictation, conference
recording, lecture recording, etc. There are recorders using discs, sheets,
roll sheets, and magnetic tape. The latter is currently most popular.

Features:

1. Back Spacing is possible.
Back Spacing is also called Repeat. It is a means of rewinding the
Tape temporarily during playback.

2. Stop, start, back spacing, etc. can be operated by remote control
during recording and playback.

3. Recording. playback, fast fowarding and rewinding can be oper-
ated by remote control.

In many dictation machines, the speaker also functions as the micro-
phone.
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Digital Tape Counter

Provides a numerial indication as to position along the length of the
recording tape. Permits location of known positions on the tape when
a specific selection is desired.

The Tape Counter indicates an amount in proportion to the rotations
of the reel shaft and not tape length. Therefore, although a relatively
accurate indication can be obtained of tape position when playing back
on the same machine on which the recording was made, the indication is
not accurate on different models of different manufacturers. This is due
to the use of different reduction ratios between the Reel Shaft and the
Tape Counter.

Tape Counters are good for relative indications. The belt that con-
nects the Reel Shaft to the Tape counter is loosely coupled to prevent
loading the drive motor. Consequently, some slippage takes place and
the indications are not completely accurate.
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DIN Socket ! Diode

Current Direction

When a very small amount of impurities is added to a pure crystal of
germanium or silicon, an electrically positive semiconductor (P type
semiconductor) and an electrically negative semiconductor (N type semi-
conductor) are obtained.

A Diode consists of a P type semiconductor combined with an N type
j semiconductor. Even if AC current is applied to the Diode, current flows
in only one direction (as shown by the arrow in the above figure). This
is the same property as for a vacuum tube diode. The Diode is therefore
used for rectification (of the power circuit, AGC circuit and level indica-
With this DIN Socket, only a 4-core Cord is required. Input and tion circuit).
output of the Hi-Fi Stereo Amplifier are specified as follows:

When making a stereo recording or playback by connecting the tape
recorder to a Hi-Fi Stereo Amplifier, 4 cords are generally required.

| | QOutput Impedance 80KQ + 20KQ .

Output Level 30mV + 6dB .
Input Impedance 50 KQ and over Distortion
While those of the Recorder are specified as follows: Change in the wave form of an input current or voltage through the
| | Output Impedance 10 KO and below Amplifier. There are several types of distortion: frequency distortion,
Output Level 0.5V + 6dB non-linear distortion, harmonic distortion, cross-modulation distortion,

etc. and all of them are expressed in terms of percentage.

; Refer to “Harmonic Distortion”, “Inter Modulation Distortion” and
“Waveform Distortion”.
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Distortion Meter

or

Used for measuring the higher harmonic distortion ratio of a Record
Playback Amplifier and the complete harmopic distortion range.

through recording and playback.

It has a built-in electric circuit, to divide the input signal (output

from the tape recorder) into a basic wave and higher harmaonic, and their
ratio is indicated by the meter.
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The following are cautions to be taken during measurement.

1. Use an oscillator with small distortion (at least less than 0.5%) to
record the signal on the tape recorder.

2. Since even hum and noise components of the tape recorder
appear as distortion, it is better to connect it through the Band
Pass Filter to the Distortion Meter in order to eliminate them.

3. When wow and flutter are large, the fundamental frequency fluctu-
ates and measurement becomes difficult or inaccurate. Therefore,
it is necessary to make them small before beginning.

4. The distorsion ratio differs according to the frequency and record-

ing level. In general, the value is measured at a frequency of
1 KHz and the standard recording level (QVU).

D-9

Double Cone Speaker

i Cone for Bass » Cone for Treble

Damper

Voice Coil

A speaker having a large cone (Woofer) for reproduction of lower
frequency sounds and a small cone (Tweeter) to reproduce the higher
frequency sounds.

The advantages of each speaker size are:
1. Large diameter speaker: best reproduction of low frequencies,
good power output, and small amplitude distortion.

2 Small diameter speaker: best reproduction of high frequencies,
good directional characteristic.

Therefore. the Double Cone Speaker is designed so that the high
frequency notes drive the small diameter speaker and the low frequency
notes drive the large diameter speaker.

Double Play Tape

By reducing the thickness of the tape base from 50 (50/1,000 mm)
to 28y, twice as much tape can be accommodated on the same size reel.
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The tape lengths are:

2,400 ft. for 7" reel (standard tape: 1,200 ft)
1,200 ft. for 5” reel (standard tape: 600 ft.)
400 ft. for 3” reel (standard tape: 200 ft.)

PANASONIC calls this tape "Golden S Tape”.

Double Recorder

A Double Recorder is a Monaural Tape Recorder which has both the
“Sound With Sound” and Mixing functions. In other words, besides the
function of an ordinary tape recorder, it can make a recording on the
two tracks separately, playback one track and record it on the other
track while monitoring the former track by using an earphone.

This is possible with a tape recorder having a 2-track Stereo Head, or
a 4-track Head and a 2-Channel Pre-amplifier,

For instance, it is possible to record accompanying music on Track 1
and then to record voice on Track 3 while playing back and monitoring
the recorded track-1 music.

At the time of playback, the 2 recordings can be heard separately or
mixed,
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Double Track

Erasing Width Rm.}ghg Width 0.25

SN | 625

Center Line x A "
’ SMure than
0.375

Unit: mm
Specified Sizes of Half-Width Recording Track

(a) Ordinary (b) Reverse System

This is the system used for most monaural tape recorders. Itis a
system to record either half of the effective tape width. The effective
tape width is determined by the thickness of the recording head core,
and the core thickness corresponds to half of the tape width.

For Double Tracks (and Four Tracks as well), if the recording were
made beyond the center line of the tape, it would mix with the recording
on the other side to cause Cross Talk. Therefore, there is an interval
between the tracks where no recording is made.

This interval is made wider for Double Track Stereo. It is economical
since recording of both directions is possible, unlike the full track system,
and is a type most likely to be popularized.

l
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Drop Out

AT

Bias normal

Normal Condition and Drop Out Condition  Bias small
(A} (B)

A sudden change in output level (amplitude modulation) of the tape
during playback can be caused by Drop Out.

The causes are:

1. Uneven sensitivity of tape emulsion. The wider the track in use
(e.g. a full track, or a track in a 2-track system) the more uniform
and the difference heard is less apparant. But, for 4-tracks,
uneven tape coating results in loss of sound completely.

2. Poor contact between tape and tape head. This can result from
inadequate Head Pad or back tension. The thinner the tape base,
such as in Golden Tape (150% Tape) or Golden S Tape (200%
Tape), the better the contact and less drop out is experienced.

3. Drop Out occurs more often during recording than playback.
When a new tape is used, it is advisable to smooth the surface
before recording by running the tape through fast forward and
fast rewind several times.

4. Inadequate bias. When the bias is too small, the magnetic field
does not penetrate the full depth of the magnetic coating. Sensi-
tivity varies at the places where the surface of the tape is not
uniform (See Fig. B).

5. Drop Qut is more apparent at slow tape speeds, and when the
recording frequency is high.
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Dual (Double) Capstan System

Capstan

Two Capstans are placed between the Recording/Playback Head and
Erase Head of a Tape Recorder. During recording and playback, the
Pressure Roller is pressed against the two Capstans simultaneously and
the tape is driven by them.

This is a Dual (Double) Capstan System. If two Capstans are in-
corporated in the recorder but only one is used, it cannot be considered
a true Dual Capstan System.

The Dual Capstan System is used by PANASONIC and is particularly
suitable for reversing-type Tape Recorders.

Features:

1. Reduction of Wow and Flutter.
Since the 2 Flywheels function simultaneously. inertia moment
increases. Back Tension by the Supply Reel Table does not
produce speed irregularity, because the running tape is regulated
by the 2 Capstans.

2. Reduction of Tape Speed Fluctuation
In whatever position the tape may be, it does not change in speed
because the running tape is regulated by the 2 Capstans.

3. Reduction of Level Fluctuation
Sinee the position of the tape running in front of the Head is kept
constant by the 2 Capstans. the playback output level does not
fluctuate to lower the sound quality.

59




e

D14

4. Redoubled Life of Head
Due to the stability of the tape running in front of the Head,
pressure on the Tape Pad, viz., pressure on the tape surface in
contact with the Head, is reduced extremely.

5. The tape does neither loosen nor get twisted.

Power Transformer

-

”
i Hj -

Dual Power Matic Circuit

Power Source | 1-

for -— %
Tape Recorder 5 ’\

L "___Reia; J

1

For selection between built-in battery and AC power sources in an
AC/Battery tape recorder, switch operation or connection of power cord
to the set has until now been necessorv

Dual Power Matic is a new method adopted by PANASONIC. When the
power source plug of the tape recorder is connected to the AC power
source socket, the built-in battery source is switched over to AC current
power source automatically. When the power plug is pulled out, it is
returned to the built-in battery source automatically.

The feature of this system is that even if the AC power source fails
suddenly, or the power source plug slips off the socket, the switch is
shifted over to batteries within a very short time (1/50 sec.), so that you
can use it with confidence for an important recording without inter-
ruption. Besides, there is no such trouble as loosening or breakage of
tape during fast forwarding and rewinding.
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Dual Track

Refer to “Double Track".

Dual Track Recorder

A Monaural Tape Recorder on which two tracks can be recorded and

played back individually but not at the same time. B »
Doubling
Playback Side Record side

Recording the contents of one tape on another tape for one of the
following reasons:

1. Need for more than one printing of the recorded tape (Refer to

“Duplicator™).

2. Need to preserve the original tape.

Recording is accomplished by connecting the playback output (LINE
OUT) from one Tape Recorder to the AUX input of another Tape Recorder.
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