


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.
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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.
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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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Dubbing Used as a load to replace the speaker, particularly when adjusting or
| making measurment on the Tape Recorder. The dummy resistance value
i‘ A method of doubling that is used in connection with sound movies. should be equal to the normal speaker impedance; i.e., to replace an 8-
| A recording, for example, of background music is superimposed over a ohm speaker, an 8-ohm Dummy Resistor should be used.
previously recorded sound, the dialogue. However, since the speaker is of inductance, there is a variation of

impedance to some extent depending upon the frequency.

Dummy Coil Resistance is constant for each frequency. Therefore, it is necessary
to remember that the resistance does not have exactly the same charac- :
teristics as when the speaker is connected.

Duplicator

A coil used to replace the Erase Head. When making a monaural re-
cording on a stereo recorder, the Dummy Coil is switched into the circuit
to act as a load on the unused channel erase oscillator. The Dummy Coil
has the same characteristics of impedance and current carrying capacity
as an Erase Coil, but does not erase the channel.

Dummy Resistor

{
‘ i}

s orT It
| P 100(1/20) i ‘.._]] Eale A recorder to duplicate tapes. A single tape recorder is used to
il 52 1K= make a single duplicate tape, or for mass production of tapes, a special
! - ! JJ J printer capable of duplicating ten tapes simultaneously can be used.
{ > o | iode SPEAKER
! s1 3 0022 Jda In order to shorten the time of duplicating, the master and duplicate
| e | E ? I []:I SPEAKER tapes are run at two times (or greater) the normal speed. Since this re-
il LN 4 quires greater frequency range capability, the duplicator must have good
| e\ frequency reponse.
| Dummy Resistor '
!
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Dynamic Microphone

The most popular device for changing sound to electrical energy in
current use. In comparison with the crystal or Crystal or magnetic
microphones it has more uniform characteristics. In addition, it is less
susceptible to high temperature and moisture. It produces less distortion
and noise than the other types.

The principle of operation of the Dynamic Microphone is as follows:
Sound waves cause a coil to move within a fixed magnetic field. Voltages
proportional to the speed of coil vibration are produced as an output of
the moving coil. The diaphragm is usually constructed of a thin, light and
strong material such as duralumin or plastic.

Two types of dynamic microphones are used in tape recorders: high
impedance and low impedance. The high impedance dynamic micro-
phone of approximately 10 KQ~20 KQ requires a built-in fransformer to
provide an output large enough for amplifier input. The low impedance
dynamic, approximately 2002 ~600Q, has as many coils as possible to
permit transformerless operation to provide the input voltage.

Dynamic Range

An indication of the maximum to minimum limits in sound.

The maximum amplitude that an amplifier can handle is determined
by the amount of distortion that can be tolerated. The minimum sound
level is determined by the amplifier noise. When the sound is very low it
is masked by the noise.

The greater the Dynamic Range, the better the amplifier, for it is
possible to reproduce sounds of great amplitude variations, i.e. both weak
and strong sounds.
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Earphone

Refer to "Magnetic Earphone” and "Crystal Earphone”,

Earth

Also called "Ground”. The basic point for measuring electrical po-
tential (voltage). In Tape Recorders or other audio instruments, the
chassis is normally Earth and its electric potential is equal to that of the
earth.

Easy Matic

Recording Amplifier Recording Head

aa_.d"‘\
s

,-.
Il

ot} | | Amplifier Characteristic
Level |

| /(l ~{—— Control by ALC Circult
i ﬂU " i ~— ALC Circult Output —0

ToTrz 258175

ALC Circuit
Example of Easy Matic Circuit and Movement

Also called AGC, ALC or Voice Matic. It permits making of recordings
of various sound levels without continuous adjustment of the volume
control knob.

m
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Easy Matic permits inexperienced persons to make satisfactory re-
cordings since high volume levels that would normally saturate the tape
are kept within levels to prevent the distortion resulting from saturation.
This is accomplished through the use of a feedback circuits in the ampli-
fier. As shown in the figure, the most common method of reducing the
distortions is by the use of DC feedback, which increases as the signal
output increases.

The original purpose of Tape Recorders, however, is to catch natural
sound as it is, and therefore many of them are equipped with a Selector
Switch to make this adjustment with the conventional Volume Control.

Echo

Reflected Sound. Sound reflected from a wall or a mountain and is
heard as a duplicate of the original sound but somewhat later in time.

Echo Effect

KRXX

O\ 5 =%,
—*

_Recording Momter

@ Playback
(A) Echo Effect o
« - oA
e Tt e
D:l D:] Traek 3

(B) 3-Head System
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This effect provides a sound reproduction of a sound somewhat later
than the original. It can be produced in a Tape Recorder as follows:

1. Many Playback Heads are arranged, as shown in Fig. A, and the
played back sounds are mixed. The output of each Head should
be made successively smaller. Echo intervals are determined by
tape speed and intervals between the Heads,

2. In a 3 Head System, if record monitoring and playback are made
simultaneously, as shown in Fig. B, a time lag results because of
the interval between the Record Head and Playback Head. The
slower the tape speed, the more the time lag.

Echo Machine
An equipment to artificially create an Echo Effect and add it to the

original recording. The usual method is to use one Record Head and two
or more Playback Heads. Refer to "Echo Effect”.

Eddy Current Loss

Magnetic Flux (¢ )

(A)
(B)

A magnetic loss experienced in iron cores, such as used in Recording
and Playback Heads.
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‘ When the magnetic flux (¢) that passes through the iron core (Fig. A)

changes, a current is induced in that core. The direction of current is

" ‘ such as to prevent the change in magnetic flux. Losses are greater at A record to produce sound effects to accompany a home movie
B higner frequencies. theatre performance. Wind, thunder, laughter, jet airplane noise, auto-
[ Eddy current losses are reduced by laminating the core (See Fig. B). mobile or other sounds are recorded.
High quality recording heads are made of laminated permalloy plates of
approximately 0.1 to 0.2 mm thickness to reduce Eddy Current Loss. E.LA
Insulation used between the laminations further reduce the loss. Fig. R
; C shows a comparison of loss for laminated cores with and without | EIA. stands for Electronics Industry Association, which establishes
' insulation. various technical specifications in the U.S. for tape recorders, playback

responses, tape widths, dimensions of tracks, etc.

Eight (8) mm Synchronizer

Editing
J s The process of arranging recorded tape into a desired sequence by
! changing its order, cutting off undesired portions and joining desired
| { portions.
|
{
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A method to maintain equalized speed of an 8-mm film projector and
a sound recorder.

The usual method is to attach a stroboscopic disc to a Tape Recorder.,
A projection lens illuminates the stroboscopic disc and a mirror reflects
the light variations. The projector speed is adjusted to make the strobo
disc appear as if it were stopped. The projector and recorder are then
in synchronization.

Since most 8mm projectors employ series motors which fluctuate
in speed with slight variations in load, the stroboscopic light should be
viewed from time to time. The projector speed should then be adjusted
to give the appearance of a non-moving strobo disc.

Electrical
Discharge
Machining

When parts to be machined require high precision, or when the
material is too hard to be easily processed by ordinary machines (as in
the case of titanium alloy or hardened material), this method is used.

Metal patterns such as the cams, gears, plate springs of complicated
shapes, etc. are usually made by electrical discharge machining.

Sometimes it is also used for manufacturing parts directly.

Electrical Governor Motor
A DC Micro Motor equipped with a Transistorized Speed Governor;
recently used for tape recorders, too.

Unlike the conventional Mechanical Speed Governor Systems, it has
the following features:

1. The revolving speed, namely, the tape speed, can be changed
easily by changing the circuit constant, and also can be changed
in succession.

2. Free from spark noise such as that of a Mechanical Governor, or
noise caused by contact switching.

3. Stands long use because there is no contact.

Constant Speed Control of the DC Micro Motor can be classified by
the method of detecting the number of revolutions as follows:

1. Mechanical Governor (Centrifugal Governor)
2. Speed Control by Transistor

a. A system to detect and control the number of revolutions by
the Speed Motor.

b. A system to detect and control the number of revolutions by
counter inductive voltage.

In general, the Electrical Govenor Motor converts the number of
revolutions into voltage (2.b, above), and the voltage is taken as the
reference for the number of revolutions.

In order to detect the number of revolutions by counter inductive
voltage, the following are applicable.

1. Connecting the Armature to the Bridge Circuit.

2. Detecting signals proportionate to motor voltage and current,
respectively.

In general, the former is used more than the latter.
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Electrification Endless Cartridge

When a glass rod is rubbed with cloth, positive electricity is produced Refer to "Endless Tape".
on the glass rod and negative electricity on the cloth. Both the glass
rod and cloth attract light weight materials such an a small piece of
paper. This phenomenon is called electrification. The electricity of the Endless Tape
electrified material is called Electric Charge. The amount of electric
charge which can be accumulated on a conductive material is called
Electric Capacity. The device by which the electric capacity is held
between two conductive materials is Condenser.

When a tape recorder is used in a very dry atmosphere, the magnetic
= tape and rubber belt may become electrified. This can be prevented by
use of anti-electrification agent.

A Tape with its begining and end connected to each other on a
Emitter Follower special reel. When threaded on a tape recorder, it can be played back
continuously and repeatedly,

Graphite is applied to the surface of the Tape to reduce friction
between the surfaces. Tape is sent out from the starting side of the
Tape and is taken up 1o the ending side.
| Because there is more tension on the takeup side than on the supply
side of the tape, the surplus tension of the supply side is adequately
reduced between tape and tape, and the tape moves smoothly.

Lear Jet type and Conlay type cartridges recently marketed use this
Endless Tape system.

[ Main Uses: Background Music performance: Sales Guides; Recording

| i Corresponds to the Cathode Follower of a vacuum tube system. Also '! of Telgp_hone Response: Recording of Unexpected Sound.

i called a Collector Earth. Since its output impedance is very small, it is . Advertising, etc.

‘{' used where the very low output impedance is required.
|

Current amplification: hfc=1+hfe ' Equalizer Amplifier

_ (hfe : Emitter earth current amplification)

[ Voltage amplification: <1 ' If all sound frequencies were recorded at uniform strengths (ampli-
i Input impedance: large | tude) and then played back, the output would not be uniform, but would
1 Output impedance: small ! have the characteristic of Fig. A. Compensation, or equalization, for the

Input and output signalphases: same Head characteristics that cause this curve, is required. This is obtained

ilf ! Feedback: 100% voltage feedback by using an Equalizer Amplifier.
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p Amplifier
/l Equalization ”
Loss of Head /‘ y
20 Loss of original Increase 75, / Increase
— application on Tape in Low Rani in High Range
m
= 0 Loss by Self- . Overall
E Du!ugneh'za- S l’.‘-harac
3-10 tion of Tape teristic
Loss of
‘ —20 Head Gap
100c/s  1,000c/s 10Kc 100c/s 1Ke 10Kc
—= Frequency
(a) (b)

In the low frequency range, the voltage generated at the Playback
Head is proportional to the amount of magnetic flux (dg/dt) which varies
within the unit time. As shown by the 6dB/oct curve, the lower the
frequency, the lower the generated voltage.

In the high frequency range, various losses, as indicated in Fig. A,
reduce the output.

The Equalizer Amplifier compensates for the high frequency and low
frequency losses to provide the compensated output shown in Fig. B.

Erase Head

(b) for 4-track

(a) for 2-track

A Head to remove (erase) previously recorded sound on tape.

Since a strong magnetic field is required, the Head must bg made of
a core material of high saturation value, such as permalloy, silicate, steel
and have sufficient ampere turns to provide complete erasure.
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Ell

A small DC resistance is required in ordar to reduce heat generation,
while a wide gap is used to provide a strong but not sharp magnetic field.

In general, when the gap is about 200 (200/1,000 mm) for AC
erasing, core loss due to high frequency is produced. Therefore, heat
generation becomes larger than for DC erasing. An adeguate heat
resistant structure is therefore necessary.

Erasing Ratio

f?ecur?ng)
est Tape
Recorder ©)

@—E_{ (?l;yha?k)
Low Frequency est Tape
Oscillator Recorder

=
Band pass
© Filter

An expression of efficiency of the Erase Head in erasing previously
recorded tape, expressed in terms of dB.

A measurement tape has a 1,000 Hz signal recorded at saturation
level (10 to 20 dB higher than the normal recording level). The tape is
erased and then played back. The ratio of playback output between the
erased and recorded parts, expressed in dB, is a measure of the Erasing
Ratio.

There is no difficulty at all for practical use above 40 dB, that is, when
the output voltage ratio between the recorded part and the erased part
is more than 1: 100.

Erasing System

One of the important advantages of tape is the ability to reuse it
constantly. Therefore, a previous recording must be erased before a
new recording is made.
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{a) AC Erasing (b) DC Erasing

P Two erasing methods are used: One is to return the tape magnet-

ization to zero: while the other is to magnetize the whole tape to satu-
ration.

The figure illustrates the zero method as the AC Erasing system, and
the saturation method as the DC Erasing System (Magnetic erasing).

Although DC (Saturation) Erasing is simple, it leaves noise on the
tape which produces a poor signal-to-noise (S/N) ratio.

As the tape speed increases, the differences between zero and
saturation erasing become more apparant.

Saturarion Erasing is most commonly used for Battery type or AC/
Battery type Tape Recorders.

Extra Play Tape

509% more tape than standard is put onto the same reel.

The base of the Tape is made thinner so that the tape thickness
becomes 38y as compard with 50p (50/1,000 mm) of standard tape.
The tape lengths are:

1.800 ft. for 7" reel (Standard tape: 1,200 ft.)
900 ft. for 5" reel (Standard tape: 600 ft.)
300 ft. for 3” reel (Standard tape: 200 ft.)

PANASONIC calls this Tape “Golden Tape”.
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Fade In

The method of gradually increasing the recorded level When editing
tape. This can be accomplished by adjusting either the Recording or
Playback Volume Control.

Fade Out

The method of gradually decreasing the recording level when editing
tape. This can be accomplished by adjusting either the Recording or
Playback Volume Controls.

Fast Forward

To cause the tape to move rapidly in the same direction as recording
or playback. Used to quickly reach a desired point on the tape.

Feed Reel

Same as Supply Reel. Refer to “Supply Reel".

Ferrite Core

Ferrite Core used for Oscillation Coil

Made by compression molding of a mixture of powdered magnetizable
materials such as silicon steel, cendust, iron oxide, etc. with an adhesive
agent of insulation material,

n
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' Since there are spaces between microparticles of the powder, mag- FINKO
netic saturation seldom occurs and there is little fluctuation in inductance
caused by excitation current.
Used for the Erase Head, Oscillation Coil, etc., where large magnetic It provides that Radios, TVs, Tape Recprders and all other electronic
flux density is required. apparatus for home use or general use with an AC power source must
undergo inspections and approval.

This standard is currently enforced with partial supplements to CEE
- and IEC, of which the most important is the regulation concerning Jam-
F.F. Roller ming Waves radiated from Radio and TV receivers.

: Electrical Inspectorate (Finnish Safty Seandard).

Flat Response

.

Takeup Reel Table 50 T ﬁ
® H
40 H
Fast Forward Roller
30 H
Fast Forward Lever y i H
Fast Forward Rod i 20 L H
) - T':l:atmrhel Table ﬁt Fast F‘.I'I';I.r: G é
Fast Forward Button ' oop Reel Table Pulley % B4t :
0 -
20 50 100 200 500 1,000 2,000 5,000 10,000 20,000e/s

Describes the condition of audio equipment that shows an almost

This roller is used during fast forwarding to strengthen torque of the GRSt SersRvIR; Boiithoit s eatite freqtanci angs.

Takeup Reel Table.
A flat Response normally means that the frequencies from 20 to

The Takeup Reel Table of a tape recorder rotates with a little slip 20,000 Hz do not vary more than +3dB from the standard 1,000 Hz

|
i during playback or recording, thereby applying tension for takeup. But ' e
since the tape must be taken up quickly with a strong tension during fast )
‘ forwarding, the F.F. Roller does so without any slip.
|
Fletcher-Munson’'s Curve

|| Fidelipac Type Cartridge Also called "Loudness Curve”. A series of curves showing the

[| frequency response characteristics of normal human hearing in the range
Il Refer to “Conlay Type Cartridge". of 20 to 20,000 Hz.
|
|
-"I 78 79
|
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_ As shown by the curves, the human frequency response is not flat
; but varies considerably according to the strength (intensity) of the sound.

Ears are most sensitive to sounds in the 1 KHz to 5KHz range. At
the same time. they can tolerate very strong sounds. Sounds in this
range include alarms, sirens, Morse signals, etc.

As the sound level is reduced, the sensitivity to high and low range
frequencies decreases considerably. Consequently, when playing back
music at low volume levels, it is necessary to increase, to some extent,
both the low and high frequency ranges in order to compensate for the
frequency response of the ear.

Flutter

Refer to “Wow and Flutter”.
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Flutter Rate

The number of Wows and Flutters per second.

Refer to “Wow and Flutter”.

Filywheel

A circular weighted disc directly connected to the Capstan to smooth
out uneveness of rotation, Power transmitted from the Motor to the
Capstan is not constant and the tape speed is therefore not constant.
To reduce Wow and Flutter that would resuit, the Flywheel develops a
constant rotational speed.

The Flywheel absorbs and accumulates energy when powered and
discharges the energy when driving pulses are reduced. The rotational
energy of a Flywheel is calculated as follows:

E=1/2 mz_[re dm=1/2 w2J

Where, E= rotating energy
w= angular velocity (rad/sec)
J= inertia moment
dm= minor mass located at the distance r from the rotating
shaft
r= centroid radius
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This shows that the inertia moment is in proportion to total mass and Foot Switch
the square of the centroid radius. In addition, the rotating energy is in
proportion to the square of the rotating speed.

In other words, as the weight and centroid radius of the Flywheel
increase, and the tape speed is high, wow and flutter decrease.

FM Multiplex

Frequency modulated wave modulated by two or more different A foot operated pedal switch to start and stop an AC/Battery or
sound frequencies at the same time. Modulation of two channels is called Battery-type Tape Recorder.
PRI JAASHRS. WIS ALY thhas chalnsi 1s eelod Triple Mocklus. Two types are used: one turns the recorder ON when the pedal is
depressed ; the other turns it OFF when the pedal is depressed.

}

A transmitted Multiplex wave received in a Multiplex Receiver has the )
channels separated in the tuner section. ' The switch OFF type is more commonly used. However, this system

cannot be connected to AC type Tape Recorders because it functions to
switch low voltage DC motors ON and OFF,
Fo
Four Tracks
g | .Fo
= e ! — - 77777777
$ Cl E s CH. 1(Left) (ks
ki AV i g W _—— 0.63mm
5 _E ' I //’E‘//Re;s tance H [ o Tape E !é
[ ' S I of Voice e H w - No.1 TRACK
' I : Coil : i trh 1) . e
| s Lo ‘ To0c/s T000cs Head Element [ CH 2(Right) TTFTITIITINTT £ TN te-2 -
| — Frequency —= Frequency & ;i_‘--------_ o3 )
! n s AHIIAIIV S UL T
| KKK . 225 | s -
he f i int i . (B e n .
The frequency (Fo) is the point in the resonant curve of a speaker rRRROROORHRH$$«w SRS ©
where a sudden rise is obtained in the low frequency range (Refer to STEREO MODE R
figure). ) Y
MONAURAL MODE
Frequencies above Fo produce relatively uniform sound levels in the (B)
speaker. Below Fo sounds are reduced in proportion to the squre of the
frequency. A system to make a recording on 1/4 of the tape width. Because
Generally, the lower the value of Fo, the better the speaker charac- the recording width is determined by the thickness of the Rec_:ord Heah
teristics. Core, the core thickness must correspond to 1/4 of the tape width.
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In general, there are two elements in one head: one to record and
playback No. 1 and No. 4 Tracks, the other, No. 2 and No. 3 Tracks. If
recording is made beyond the boundary line of each Track, it causes
Cross Talk from the adjacent track. Therefore, an interval where no
recording is made is reserved (as shown in Fig. C).

Features:

1. Recordings can be made in the stereo mode reciprocatively.

2. Recordings can be made in the monaural mode for long playing
time.

3. "Sound on Sound” or "Sound with Sound™ are possible.
Drawbacks:

== 1. Sensitivity of the Head is lower than that of Double Track or Full
= Track. It is therefore necssary to make the amplifier gain larger.
2. Meticulous care must be exerted not to worsen the S/N Ratio.
3. Tape editing is difficult.

Frequency Characteristics

Relsponse Response Response
— Frequency —= Frequency —= Frequency
| Recording Frequency Playback Frequency Audio Frequency
! ’ Response Response Response

i An indication of response obtained for changes of frequency. For
audio frequency recording and reproduction, a flat characteristic over
the entire frequency range is desirable. However, no matter how flat
Wl | the response, the acoustic characteristics may be inadequate if a poor
quality speaker is used.
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Frequency Compensation

Synonym for “Recording and Playback Equalization”.

Frequency Indicator

Vibration Reed
Vibration Reed

Electromagnet

O

—

pa N
I= 1

Used to measure the frequency of the AC power source. Tape speed
depends on power source frequency and if accurate tape speed measure-
ments are to be made, the source frequency must be known.

The most common is the Vibrating-reed type. Different length steel
reeds are arranged and placed in an electromagnetic field. The AC
source current excites the electromagnet causing the reeds to vibrate.
The reed that vibrates indicates the AC frequency.

Other types of frequency indicators include inductive, moving-iron
and current force types.

-
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Frequency Modulation System

(a) (e)
Modulation Voltage

b) (d)
I | I
LRl -

@) ) (c") (@)

1"’illﬁ]"‘"""*'ll"lyl’l'a‘muﬁ' -

|

(a") ") (") (@)

Used for FM broadcasting. A modulation voltage causes the frequen-

cy of the emitted wave to change while the amplitude remains constant.

This compares to amplitude modulation (AM) where the frequency
remains constant and the amplitude of the emitted wave is changed by
the modulation voltage.

FM broadcasts produce better sound than AM Because:

1. FM has a wide dynamic range (20 to 24dB). In AM distortion
increases suddenly with large modulation voltages (over 100%
modulation). This does not occur in FM.

2. Wider freguency response is possible in FM broadcasts, (50 Hz to
15 KHz) compared with AM ranges of 50Hz to 7.5 KHz. Increas-
ing the range in AM increases noise.

3. FM produces less distortion.

4. FM causes less noise. Noise, usually amplitude modulation of the
transmitted wave, is prevented by a limiter used in FM receivers.

FM can be used for tape recording. Distortion and level fluctuations
can be reduced during playback. However, tape speed fluctuations are
converted into fluctuations in the playback freguency. which in turn
becomes a fluctuation of level after modulation. It is also necessary to
record the carrier wave which is several times greater than the highest
audio frequency to be recorded.
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Frequency Response

An indication of the range of frequencies that can be obtained electri-
cally in relationship to a Flat Frequency Characteristic. Refer to "Flat
Frequency Characteristic".

Full Track

Record Head

Tape
Direction

A system to record on the full width of the tape (6.25 mm= 1/4").

Because the recording ‘width is determined by the thickness Of. the
Record Head Core, the core thickness corresponds to the tape width.
This system is not currently used in ordinary home tape recorders.

Features:
1. High sensitivity
2. Easy tape editing
3. Good S/N ratio
Drawbacks:

1. Since reciprocative recording is not possible, the tape must be
rewound after use.

2. Recording time is short because recording is possible only in one
direction.
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1

Fuse

— A device made of an alloy of lead or tin to protect electrical currents
against high current overloads.

There are various shapes of fuses. For Tape Recorders, a wire fuse
(thread fuse) is usually connected in the power circuit.

The fuse should resist a current of 1.45 times the rated level for
more than five minutes and melt within one minute when current twice

the rated value is applied.

Gain

The amplifying capacity of an amplifier. Also called Amplifciation.
Gain is a ratio of input signal to output signal expressed in dB.

Amplifier Gain is measured using an Audio Frequency Oscillator and an
attenuator. The gain of an ordinary Tape Recorder playback amplifier.
measured at 1 KHz, is 60 to 70 dB.

Gamma Hematite

A kind of magnetic material used for magnetic tape.

After being pulverized into fine powder of less than 0.04 mil (1),
it is heat-treated and coated onto the base at a certain thickness.
Gamma Hematite (y-Fe203) has high residual magnetism.

Magnetite is another type of magnetic material.

Gap

Refer to “Slit Gap".

Gap Loss

2 Gap Loss Remarks :
When the tape
speed is 7-1/2",
a: 19Kc
b: 38Kc
(excluding other
losses)

£

Frequency (c/s) —

Qutput of Head (V) —=
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When a tape which is recorded at a constant level over the entire
frequency range is played back, the induced electromotive force (e)
produced at the Playback Head is shown by the following formula:

dd
8 o=gp V)

This fomula means that (e) increases in proportion to frequency. In
practical use, however, when the freguency increases to a certain point,
(e) gradually decreases until the output reaches zero. This is due to the
loss caused by the gap of the Playbacck Head. Such a loss is called

“Gap Loss",
—— Germanium
Table of Elementary Perjods

inert
__Gas |

| :

Metallic Non- metallic Element Hz

rd e

Element DA|[NA]JvaAa|[wAaA|lwa

I8 3 7 8 g 10

B C N 0 F Ne

10811 |12.01115) 14.0067| 15.99941 18.9984
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- Al Si P S Cl Ar
1 B | I B | 26.9815] 28.086) 30.9738| 32.064 | 35453
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It 47 48 | 49 50 51 52 53 54

Pd Ag | Cd In Sn Sb | Te | Xe
106.4 [107.868| 11240 | 114.82] 118.69 | 121.75 | 127.60 |126.9044
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Pt Au Hg | TI Pb Bi Po At Rn
19509 | 196.967| 200.59 | 204.37] 207.19] 208.980] [210) | [210)

G-3

An element which belongs to Group IV of the Periodical Table. Itis
the major raw material for transistors and diodes. It is produced from
germanium ore, or as by-product when refining zinc, copper, silver, etc.,
or as a by-product of the coal industry.

To use It as a semiconductor, it must be refined to a purity of
99,99999999%, to which a 5-valent element such as Arsenic or Stibium
is added as an impurity to manufacture a Negative type semiconductor,
or a trivalent element such as Indium or Aluminum to make a Positive
type semiconductor,

Compared with silicon, which is also an important raw material for
transistors, germanium is easier to process.

Golden Tape

A trade name of PANASONIC's recording tape. It is 50% longer than
standard tape and yet can be taken up onto the same reel. The thickness
of the tape base is made thinner so that the thickness of the tape
becomes 1.5 mil (38¢) compared to 2.0 mil (50x) (1 mil = 1/1000 inch
1p¢=1/1000 mm) of standard tape.

The tape lengths are

1,800 ft. for 7” reel (standard tape: 1,200 ft)
900 ft. for 5" reel (standard tape: 600 ft)
300 ft. for 3” reel (standard tape: 200 f1)

Golden Mechanism

A trade mark of PANASONIC tape recorders and, at the same time,
the ultimate model of standard (7” reel-to-ree| type) tape recorders.

We have assembled one million units of this type. Our production

continues to supply this simple and very high gquality mechanism all over
the world.
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Features:

1. High accuracy and efficiency.

« Since the molds for manufacture of parts are made by the Zig-
boller Discharging Processing Machine, which provides precision
finish of micron order, all parts are highly precise and accurate.

« Shock absorber mechanisms of the Reel Table, Pressure Roller
Rubber, I|dler shape, etc. are designed to meet the original
purpose of tape recorders.

2. Long life
« Since "oiless metal” (oil impregnated bearing) is applied to all
revoluing parts, lubrication is not required, and a life of more
than 1.000 hrs. is warranted.
« A 4.pole motor with lower r.p.m. is used, extending the life of
motor bearings twice as long.

3. Easy maintenance
« Mechanism is simple, and its adjustment, maintenance and
inspection can be done very easily.

« The number of mechanical parts has been drastically reduced
from 500 to 330.
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Governor

Governor Contact

Governor Spring

Weight

Governor of DC Motor

Used to keep the rotating speed of a DC motor constant since the
speed of the motor changes as supply voltage changes. Mechanical and
electrical governors are used.

A common mechaical governor uses an ON-OFF switch attached to
the Rotor. When current is appiled, the motor rotates, and when the
rotation reaches a predetermined level, the Governor's contact is opened
by the centrifugal force developd by the rotation. The open contact cuts
off the power to the motor and the rotational speed drops. Then, Gover-
nor contact closes to apply power again. Continuation of this action
maintains the motor speed constant (usually at 3,000 rpm).

The mechanical governor is simple, compact and cheap. Unlike the
Electrical Governor, no Motor Amplifier is required and no power is con-
sumed.

The drawbacks of the Mechanical Governor are mechanical vibration
and electrical noise production.

Refer to "Electrical Governor Motor” for details on that type.
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Grease Half Track

Together with oil, grease is used as a lubricant for tape mechanisms., ! The same as Double Track. Refer to "Double Track”,
It is often used for the sliding parts between levers, flywheels, operation

|
G-6
cams and capstan shafts of most models.

The grease used for PANASONIC Tape Recorders includes Elogrease,
Rimax, etc. Harmonic Distortion

Usually, grease is not used for high speed rotating sections.

1 0 1
Guide Roller i 0 ,
| e 0: Composite Wave 2 : Second Higher Harmonic
I == 1: Fundamental 3: Third Higher Harmonic
N
|
! Distortion caused by non-linearity in an Amplifier.
l If a pure sine wave of a single frequency is amplified in a non-linear
| amplifier, a distorted wave is obtained. The wave contains not only the
original sire wave freguency, but multiples of that frequency called
f harmonics. Therefore, it is called Harmonic Distortion,
! | All harmonics distort the sound, but the odd harmonics (3, 5, 7. ...)
i | are more apparant.
| Installed between the Supply Reel Table and Head. i Harmonic distortion after recording and playback is, in general,
! It leads the tape to the Head at the correct position (height) with ap- ‘ approximately 5%.
propriate tension. Harmonic Distortion (ratio) is mathematically expressed as the square
This roller is particularly used in high quality tape recorders, while a root of the sum of the squares of all harmonics, divided by the value of
Tape Guide is used instead in ordinary home tape recorders. - the sine wave fundamental frequency.
Harmonic Distortion Ratio = ‘\’H?z-f' +H}jf e +HN2
Where, H1 = fundamental wave; Hz = second harmonic wave:
Ha = third harmonic wave; Hn = No. n harmonic wave.
| 94




Head Position Adjustment
: 1. Transparent tape is preferred, but ordinary tape can be used.
Refer to "Magnetic Head". ' 2. First, adjust the Head height by use of adjustment screws 1, 2,
and 3 to obtain the relationship between the Head Core and Tape,
as shown in Fig. (b).

i 3. Make certain that the Head is not inclined as shown in Fig. (c).
| Head Adjustment The Head Fixing Plate must always be horizontal.

4, Recently, there have appeared tape recorder Heads on which
the height is determined by the Head Fixing Plate itself. For
these, it is not necessary to adjust the height.

H_2 H'3

Azimuth Adjustment

If the slit is inclined, high frequency sound quality is reduced. A
Sandard Tape for Measurement is used for Azimuth Adjustment.

! 1. Attach a Dummy Resistor of 80 to the EXTERNAL SPEAKER
terminals and also connect a VTVM to both ends of the 8 ohm.

2. Play the Standard Tape and adjust either screw 2 or 3 in Fig. (a)
for maximum output indication on the VTVM. If both screws 2
and 3 are moved, it is necessary to make the Position Adjustment
again.

Head Cleaning Ribbon

()

The guality of a tape recording is determined by the adjustment of
the Head. If the Head is replaced or repaired, it must be adjusted in
position and azimuth to maintain the original recording quality, and to

prevent crosstalk, lowering of sensitivity and attenuation in the high
frequency range. A cloth tape to clean the Head.

Adjusting Screw Adjusting Spring !
|
[
|
1
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When the Head surface, particularly the front of the gap becomes
dirty, a drastic drop in sound quality takes place. Therefore, the Head
should be cleaned periodically.

The Head Cleaning Ribbon makes it easy to clean the Head without
the trouble of removing the mount and panel.

Head Eraser

After long use, the Head Core may become slightly magnetized. The
Head Eraser removes this magnetism that produces noise during playback
and decreases high frequency response.

f Headphones

Also called Earphones. A super-compact system used to listen to a
Tape Recorder by placing them directly over the ears.

Dynamic, crystal, and capacitor types are used. The dynamic is in
most common use.
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Features
1. Does not disturb other persons.
2. Eliminates outside disturbances.
3. Less expensive than speakers.
4

. Input requirement is not so high, and yet frequency response is
good.

Hi-Fi

Abbreviation of High Fidelity. Usually means high quality sound.

Before the advent of the stereophonic system, Hi-Fi was very popu-
lar. The recording/playback instruments at that time were called Hi-Fi
if they satisfied the following requirements,

1. Minimum distortion.

2. Flat frequency response.

3. Wide dynamic range.

4. Good transient characteristics which produce good tonal quality.

Stereo systems have made perfect sound fidelity possible.

Higher Harmonic

1 Wave-length

Basic Wave fr et

Oscillatar : No. 2 Higher N
Wave Form - Harmonic T N et
TN No.3| * oAt Senoes—
J NJ_.Q - e T T T T T i
No.5 « s [
Vialin
Wave. Earm o /J./\ Na. 6 D e P
\..\/_,J \V MNo.B 4 =
No. 17 »

Sound Composition

The Violin Wave Form shown is the
composite of these Wave Forms.
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A frequency whichis 2, 3, 4...... times (in multiple proportions) higher
than the standard wave contained in sound.

If an existing sound is closly observed, it is found not to be a sine
curv as output of an oscillator but, usually, presents a complicated wave
form.

For instance, the sound of a violin is as shown in the above figure.

When it is analysed, there is first found the basic wave and also no
less than 7 different high frequency waves.

The reason why the tone color differs for the same instrument at the
same note is that the method of producing these higher harmonics is
different.

High Impact Polystyrene Resin

A kind of plastic which includes butadiene rubber content to improve
impact strength. It is used as the material for tape recorder cases.

Hiss, Hissing

A noise of relatively high frequency range. In tape recorders, it is
produced when playing back the tape.

Howling

An oscillation caused by positive feedback., A part of the output is fed
back to the Input Circuit and amplified, coming out as output. Then it is
again fed back to the input and amplified there. The above procedure
repeated, thereby causing oscillation. For instance, when sound monitor-
ing is done and the Microphone is brought close to the Speaker, this phe-
nomenon can be heard.
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Hum

A noise that occurs in an Amplifier.

It is produced when an AC Power Source is used, being generated as
output from leakage flux of a Power Transformer or AC Motor, picked up
by the Head or from the ripple portion and amplified after rectification.

Hysteresis Loop

B
a
b
—H [ "] H
f
He H: Intensity of Magnetization
B: Magnetic Flux Density
® Bm: Max. Residual Magnetic Flux
d Density
. B Hc: Magnetic Resistance

When a magnetic field is applied gradually to a magnetizable material
which is not yet magnetized at all, it becomes magnetized as shown by
the above curve o-a. B does not increase beyond a as it gets saturated.

Then, as the magnetizing power (H) is decreased, it does not follow
the original a-o curve but follows the a-b curve. Even if H is placed at
zero, there remains B of o-b.

When H is increased in the opposite direction, B gets to zero for the
first time at ¢ point. Thereafter.it takes the same form and follows the
c-d-e-f-a curve, drawing a loop.

The curve o-a is called the initial magnetization curve and the entire
loop, Hysteresis Loop.
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| Hysteresis Loss I.C. (Integrated Circuit)
’ The loss caused by the hysteresis phenomenon of magnetic material.
! When the magnetic material is excited, the phase of excited current
!| (1) advances beyond that of flux (). Then, phase difference between
' voltage (e) and current (i) becomes smaller than =/2, and the power is
! consumed at the circuit.
| Hysteresis Synchronous Motor
1
| — _ _ —
I
|. | Motor Torgue |
i 3/\: |
E Loading Torque |
i Ts < 7 Sz
i T [ S
|
- (pea) Synchionize Speed A thin-film state device that performs the electrical functions of
= N-T Curve for Hysteresis Motor many transistors and circuit elements.” The figure shows an I.C. in the
, = i ] foreground, and a printed circuit board with many components all of which
are replaced by an |.C..

Used as the capstan motor of 3-motor system tape recorders.

From the structural point of view, it resembles a bucket type induc- Features:
tion motor, Permanent magnetic steel which has a magnetic field is used 1. Small and compact. Anincrease of 1,000 times in parts density is
for its rotor. possible.

When power is fed to the motor coil, a magnetic pole different from 2. Reliable. As the numbers of parts and connection points increase,
that of the stator is produced at the rotor (in the magnetic material) by the reliability of equipment decreases. IC improves reliability.
the rotating magnetic field of the stator. : For example, there is a 20 time improvement in reliability between

Attraction power works between the two and the Motor starts rotation. a transistor-type computer and L.C. type.

? Features: Although IC can be used in Tape Recorder electrical circuits, signifi-

' 1. Rotation speed is not changed even by a considerable fluctuation cant miniaturization cannot be expected in view of the Size of the Tape
l in load and power source voltage. Mechanism.
1

2. There is little fluctuation in current due to load change.
3. Starting torgue is small.
4. Starting voltage is high.
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Idler

An intermediary wheel to transmit motor torque to the Capstan and
Reel Table. It is located between the Motor Pulley and Flywheel in an
Idler Driving System, and transmits motor rotation to the Flywheel
(Capstan). In the Take-up Mechanism, it connects the Motor Pulley to
the Reel Table, thereby rotating the latter.

Refer to “Idler Drive System’.

The Rubber Idler is interposed between the Motor pulley and Flywheel
to transmit the motor torque. Mostly used for the Capstan Drive System.

One of the systems to transmit motor torque to the Capstan.
104
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Features:

1. Idler absorbs motor vibration.
2. When the Motor pulley has different diameters and the Idler is
moved vertically, tape speed can be changed easily.

LLE.C.

The International Electrotechnical Commission, which is a subsidiary
of ISO (International Standard Organization). Tape recorders are
standardized by the Recording Sub-Division, and specifications are
delivered to all countries as recommendations.

Impedance
R :
it i e e e 5 == ;
—— A —— T ———— ——

R L C — =
2=\/R=+(w|.—ﬁ)l(m
A
&

The AC circuit resistance equivalent to DC circuit resistance (R) is
called Impedance (Z). Ohm's law for AC circuits, therefore, is E=IZ.

Because Impedance is a vector value, it is necessary to consider not
only its amount but its direction (phase difference). Therefore, the im-
pedance of the circuit shown in the figure is:
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| _
1.4 | I.5
| T | 2. Voltage connection (Refer to the above figure.)
ohz;ns: \/R-’-+ ("‘L__EE) | The connection is made according to the relation of Ro<R1.
| The smaller the ratio of Ro to Ri, the higher the transfer efficien-
' Where: R= Resistance (Q) I cy.
L= inductgnce (H) (Example) It applies to the relation between the microphone and
C= Capacitance (F) amplifier. Impedance of microphone is made equal to
D g”lf4 or smaller than input impedance of amplifier.
T= s s
f= Frequency (Hz) | 3. Phenomenon which takes place in mismatching
1. Frequency response unsatisfactory.
2. Distortion loud.
Impedance Matching 3. Transfer loss increases, thereby changing input and output
levels.
4. Amplifier may get damaged (for a_power connection).
! For instance, when a crystal earphone is used for many hours
e e | | connected with an amplifier where a magnetic earphone should be
| ——AN\——O---O . used, or when no speaker is connected.
! Ro !
| | .
!i i R '=
1 |
| | R1§ 1T Ei=w—"FEo f
| @ | a-khe | Impedance Roller
- | Eo : Eo: Feed Voltage { —
|| —g— : I | E1: Receiving Voltage — i %—-———
== | —t0---0 Ro: Feed Impedance , ——
L —— - Ri: Receiving ' :
Feeding Side Receiving Side Impedance Toper Culde
Tape
. Impedance

i { Roller
: To equalize impedances of two circuits when the two circuits are to
be connected. This is very important in design and use of amplifiers.

1. Power connection
Impedances of input and output sides are matched with each other
in numerical value.
(Example) Connection of secondary side of Output Transformer
to Speaker,

Synonym of Stabilizer. Refer to “Stabilizer".
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Iinduction Motor

This is the most widely used type among the various kinds of motors.

Has a wide range of applications from small types for home use to
large types for factory uses or construction works.

This motor consists of a Stator and Rotor, each provided with a coil,

The Motor rotates by application of torque produced between the
rotating magnetic field of the Primary Coil (stator) and electric current
thereby flowing in the secondary coil.

But for the rotating magnetic field, the Induction Motor would not
function at all. The number of rotations of the Induction Motor N is
shown by the following formula, and is smaller than the synchronous
speed Ns (speed of rotating magnetic field). S means Slide.

120 f
p

where, f: power source frequency
p: number of poles

N=(1-S)Ns Ns =

Features:

1. Power Source is easily obtainable.
2. Simple and solid structure.

3. Motor speed is constant and does not fluctuate even when the
load is varied.

4. Reasonable price.

Inertia Moment

Refer to “Flywheel".

Initial Magnetization Characteristic Curve
Refer to "Hysteresis Loop".
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Iinline Stereo Head

Also called Stacked Head. A Record/Playback Head for Stereo
combining CH1 and CH2 Head Elements at the same position,
Crosstalk is preventéd by placing a Magnetic Shield between the

Head elements. For proper stereo separation, Crosstalk should be lower
than —20 dB.

Input Impedance

Impedance maasured from the input side of the input terminal in a
tape recorder or other sound apparatus.

There are two input terminals on a tape recorder: “MIC” and “AUX".
The "AUX" terminal may also be indicated as "LINE IN" or "RADIO",

In order to record by connecting another sound apparatus to the
input terminal of the tape recorder, it is necessary to have the input level
of the tape recorder and the impedance matching each other. |If the
input level is higher than necessary, the sound is distorted. |If it is too
small, noise increases.
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If impedance is not matched when a microphone or record player
using a pick-up of ceramic or crystal type is connected, the frequency
response and the level change. |If impedance is not matched when
recording is made through a Hi-Fi amplifier, the levels of both the tape
recorder and the other apparatus may change.

In this connection, it is important to cansider carefully the input
impedance.

Refer to “Impedance Matching".

Input Transformer

Used to step-up voltages applied to inputs of a tube or transistor
amplifier. In a push-pull circuit it supplies two necessary voltages that
are equal in amplitude but opposite in phase.

Iinternal Resistance

Resistance of a power source or of a measuring instrument. Its
effect must be considered on the device connected to the source or
instrument.
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If the Internal Resistance of a power source is high compared to the
device being powered, the voltage drop within the source reduces the
available voltage to the output when current flows. Therefore, the lower
the internal resistance, the more satisfactory the results.

When a tester or measuring device is connected to a circuit, the
Internal Resistance of the measuring device must be higher than the
circuit to be measured. Voltage measurement devices usually have 20
KQ/V internal resistance. Ideally, a Vacuum Tube Voltmenter should be
used because it has very high Internal Resistance.

Inter Modulation Distortion

£ (
gai_ Amp. Filter OF}W,, .
o1

The distortion which takes place when more than two different
frequency signals are supplied at the same time to the Amplifier.

This distortion is caused when the frequency component correspond-
ing to the sum or difference of the input frequencies is produced. or the

signal voltage of one side influences the amplitude of the other signal
voltage.

The actual sound contains many frequency components and, very
offen, it is necessary to amplify them at the same time. Meticulous care
should be taken in this respect for Hi-Fi Amplifiers.

From the figure, the distortion ratio can be shown by the following
formula:

IM (Inter Modulation Distortion) = A/Bx 100(%)
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IPS

Abbreviation of Inches Per Second, a unit of speed.
IPS is used for tape speeds (7-1/2 ips, 3-3/4 ips, 1-7/8 ips etc.)
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Jack
A Fixed Contact Terminal used for connecting an Electric Circuit by
plug insertion.

Used for Microphones, Aux. Input Circuits, Ext. Sp, Line Output
Circuits, etc. of tape recorders.

There are following kinds of Jacks.

1, Phone Jack

2. Miniature Phone Jack (Mini Jack)

3. Pin Jack

JIS

Japan Industrial Standard. Established to attain interchangeability of =
tapes between various manufacturers, of Tape Recorders, and to increase
quality of the industry.

It covers tape recorders in general, but not reel drive systems, pro-
fessional type recorders, and cartridge type recorders. Its specifications
are based on the CCIR international standards for Tape Recorders.
Standards and Specifications

JS C 5509 Magnetic recording tape

JIS C 5510 Reel for magnetic recording tape
JS C 5550 Tape recorder
JS C 5551 Tape recorder test method
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KH=z

A unit of frequency, standing for Kilocycles.
1 KHz=1,000Hz
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Laminated Head

Slit Gap Laminated Core

The Magnetic Head core is usually made of thin laminated permalloy
sheets. This is called a Laminated Head.

Lamination reduces the cross-sectional area to the passage of
magnetic flux, and as a result, eddy current losses are reduced to a negli-
gible amount.

Laminated Heads have small eddy current losses and the resulting
sound quality, particularly in the high frequency range, is satisfactory.

Lapel Microphone

A small microphone with a clip that permis clipping to an article of
clothing. Is usually a crystal-type microphone,
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Layer Print Leader Tape

Reprinting
Pre-emphasis }

Original Signal

Thick piastic base tape without a magnetic coating. used at the end
or beginning of a reel of tape.

Recorded signals on one layer of tape exert a magnetic effect upon
other layers that lie against it. The tighter the winding of the tape on

the reel, and the longer the reel is stored, the greater the Layer Printing.
Lear Jet Tape

| The figure shows the effect. The original signal will be heard on a
layer of tape that passes through the Playback Head prior to the original
signal. This is called Pre-echo. Signals that appear after the original .
signal are called Post-echo. '

The degree of Layer Print depends on the magnetic material of the
tape, thickness of tape, length of storage time, volume of original re-
corded sound, environment of storage, etc.

The effect of Layer Print is shown by the ratio of echo strength to
original signal strength. In general, it is approximately 50 dB (300 times).

T s id to th 3 ' .
Whan sioring Tape, Attenn shoyld Dpakg.ta the I-‘ollowlng An 8-Track Cartridge developed by Lear Jet LTD., U.S.A. used mostly
1. Before storing the Tape, take it up at low speed in the playback i for car stereos, although has appeared for home use recently.

mode although it takes longer time, and not in the fast forward or . _ ) =
rewind mode which tensions the Tape. In it, an Endless Tape is wound up in the plastic case and a Pressure ===
2. Avoid storing tape where temperatures may be high. | Roller is built in.
| Uses:
| ) 1. For background music
2. For music playing
116 117
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Features:
1. It is possible to record music for 80 minutes.

2. Because sensing foil is attached to the tape, tracks can be selected
automatically.

3. Because Endless Tape is used, it can be played continuously.
4. Playback can be started simply by inserting the Cartridge.

Leakage Flux

In magnetic circuits, flux passes through materials that are magnetic
conductors, such as iron, permalloy, silicon steel, etc. Some flux escapes
from the conducting material and is termed Leakage Flux.

A Magnetic Head is made with a gap in the magnetic circuit, produc-
ing Leakage Flux in the gap.

Unwanted results are obtained by Motor and Power Transformer
Leakage Flux affecting nearby parts.

Level Diagram

= 50

a w

T ®

—»

§ 10

® 0
=10 —195 §9 ]
~20 1 T\is7]

[t} -

Used for clearly showing the degree of amplification, functioning
level, gain distribution, etc. of each section of an amplifier.
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This diagram is also used conveniently for early detection of trouble.
when an Amplifier for which the gain at each stage is shown by the Level
Diagram becomes out of order, it is possible to easily find the location of
the trouble by checking the gain of each stage.

Level Fluctuation

Changes in Playback output level that were not in the original Record-
ing level are Leve! Fluctuations.

It is caused by up-and-down movement of the tape through the Head,
or improper contact between tape and Head.

In order to prevent this fluctuation, it is necessary to check the
following:

1. Check for correct type and placement of Tape Guide and Tape
Limiter.

2. Check for correct Pad Pressure.

3. Check for correct tension.

4. See that tape is not curled.

Level Indicator Circuit

¥ia 16AB/T

|

il

|

An example of Level Indication Circuit
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A visual indicator of recording level, playback level, battery voltage, Linearity

= " . . A characteristic of the Amplifier output as related to the input
Indicators that show the condition of the monitored voltage include: variations. Good Linearity repuires the ability to provide amplification
1. Ampere meters without distortion, whether strong or weak input. Such an Amplifier also

has a wide dynamic range.

2. VU meters

3. Incandescent lamps brightness

4, Neon lamp flickering Line: inpot

5. Magic eye closure

Transistor Tape Recorders usually use small ampere meters, while Refer to "Aux Input™.

high-quality machines use VU meters.

Line Output

Ee i yprs Terminals used to connect the output signal to another Tape Re-

corder or to a power amplifier. In general, the impedance of the Line
Qutput is 1 KQ at a level of 0dB (1-V).

The Line Output is usually taken from a Pre-amplifier which has a
better frequency response than the EXT. SPEAKER connections. Since
the signal is taken before the Output Transformer, it cannot be used to
operate a Speaker or Low-impedance Earphones.

Lissajous’' Figure

The pattern displayed on an oscilloscope to check an unknown fre-
guency against a known one.

In this system each function of the tape recorder (playback, fast
forward, rewind. stop, etc.) is operated by a Lever. When the Lever is
= moved, the cam directly connected to the Lever moves for the desired

operation. rl

Frequencies are applied to the vertical and horizontal inputs of the
oscilloscope and the patterns shown in the figure are obtained. When
both frequencies are equal a straight-line or oval is obtained. Other
patterns show the ratios of the frequencies.

The advantage of this system is that the structure is so simple that

I tions can be performed by one Lever The phase differences between the two signals can be determined
all operation >

from the ratio of the projected length of the oval on either axis to the
length that crosses the axis.
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Lissajous' Figure Frequency Ratio

(a) 1:1

(C) a:1

Used for measuring bias and erase frequencies in Tape Recorders.

L. L. (Language Laboratory)

A recently popularized system of language study used in schools and
language institutes,
The System includes a Master Section (operated by the Teacher)

and the Listening Booths (where the students sit) containing Tape Re-
corders connected to the Master Section.

The advantages of this method are:

1. Hearing and speaking abilities are considerably improved.

2. Different programs (four or more) can be supplied independently.
Students can be divided into groups for separate group lessons.
Therefore, students at different skill levels. can be taught at the
same time.
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3. The student’s pronunciation and that of the teacher can be re-
corded for immediate comparison.

4. Students and teacher can communicate. This enables the teacher
to give personal guidance.

5. Students can concentrate on the lesson without outside distrac-
tions.

6. All students can listen to the program with the same sound level
and sound guality.

Load Impedance

_The impedance of a device connected to the output of an electrical
device, expressed in Q at 1,000 Hz

For best results the load impedance and output impedance must be ———
matched.

Refer to “Impedance Matching”.
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Loudness Control

A volume control that compensates for different volume levels at the
high and low frequency ranges to the response of a listeners’ ear.

Refer to “Fletcher-Munson's Curve™.

Loudness Curve

Synonym for “Fletcher-Munson’s Curve”.

Refer to “Fletcher-Munson's Curve”.
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Magnetite

A kind of magnetic material for magnetic tape. Its chemical symbol
is Fez203 (Another typical magnetic material is r-hematite, r-Fez0a).

Its advantage is high resistance to demagnetization.

! Magnetic Biasing

Recording Wave Form when
magnetic bias is not applied.

b

b
Distorted
Record Wave Form
0 a
1 H\/
I b Input Sine Wave to
| [ which bias magnetic
:2 field He is applied.
SInput Sine Wave

The Recording Wave Form of the
i above right hand figure occurred in
this way.

Energized to function in the straight
line part of the initial magnetization
curve by applying bias magnetic
field.

A most important element in providing recordings of good quality
sound. Recordings must be made along the linear portions of the BH
Curve (Hysteresis Curve) to prevent distortion, The figure illustrates this
and also shows that the magnetic field (Hb) is applied before recording.
The Hb is called Magnetic Bias or Bias Magnetic Field.
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There are three methods of Bias.
(Refer to the respective terms)

1. DC Bias
2. AC Bias
3. New AC bias

Magnetic Earphone

Permits listening to sound undisturbed by outside sound or noise.
There are two types: the ear hanging and ear plug types.

The Magnetic Earphone is constructed with a coil wound around a
permanent magnet. Audio currents applied to the coil, vibrate a dia-
phragm as a result of the action of the magnetic field produced, acting
with the permanent magnetic field.

Impedance is generally between 8 and 16Q.

Magnetic Head

Converts electrical energy from the Amplifier section of a Tape Re-
corder to magnetic energy to record on the magnetic coating of tape.
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It is classified as follows by functions, structure, and track.

(By Structure) (By Track)
Laminated Type Full Track
Pole Piece Type Double Track
Sure Type Quarter Track

(By Function)

Erase Head
Record Head
Playback Head

Record/Playback Head Coinciding Type Eight Track
All-in-one Head
Magnetic Induction
Change of
S S Durrent
Direction
N
Nearl N Away’ P ==
i N i S ‘f"“-.
i is gener-
ated in the :
arrow direc-
tion. ) . d —!‘———("_"'
i i Voltage is
S N induced.
Self-induction Mutual Induction ii

When a magnet approaches or moves away from a coil, electromotive
force is induced in the coil in such a direction as to prevent a variation
of magnetic flux crossing the coil; and or when the direction of the
current flowing in the coil is changed, inductive electromotive force is
produced at the coil in such a direction as to prevent magnetic flux con-
centration. The former is called Mutual Induction Effect, and the latter
is called Self-Induction Effect.

The Transformer is an application of Mutual Induction. The relation
between the Tape and Playback Head is an example of Self Induction.

Y
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Magnetic Microphone

A coil is placed between fixed pole pieces of a magnetic field. Sound
vibrations cause an iron piece to vibrate and an electromotive force
corresponding to the variation of reluctance between the magnetic poles
is produced at the coil.

Features

1. Output is more than that of a dynamic microphone.

2. Resistances to temperature, moisture, and mechanical impact are
almost the same as the dynamic microphone.

3. It can be made relatively light and compact.
4. Price is a little lower than that of the dynamic microphone.

On the other hand, it has the following drawbacks:
1. Distortion is considerable.
2. Frequency response is not so good.

Therefore, it is seldom used at present.

Magnetic Recording

Sound is recorded on tape by changing it into varying strengths of
magnetism. This is called Magnetic Recording. Other methods of re-
cording are optical (sound moving pictures) and mechanical (disc re-
cords).
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The advantages of Magnetic Recording are:

Previous recordings can be erased, permitting reuse of the tape.
Long recordings can be made in a single tape.

Tape can be reused thousands of times without deterioration.
Recorded tape can be stored for a long time(more than 10 years).
Recorded tapes are easily edited.

Excellent sound quality and good S/N ratios are obtainable.

OO wN -

Magnetic Tape

Made of an iron oxide coating on a plastic base. Used for recording
the magnetic field produced by audio currents passing through the
Magnetic Head. The residual magnetism of the magnetic oxide retains
the sound recording.

Refer to “Tape Base”, "Standard Tape”, “Golden Tape", "Extra Play
Tape"”, "Double Play Tape”, "Triple Play Tape"”, “Cartridge Tape"”, and
“Endless Tape”.

Magnetization

Magnetization means that a magnetizable material such as magnetic
head of tape guide becomes magnetized unnecessarily by DC.

When it is magnetized, it, in turn, magnetizes the passing tape by
DC. Then tape noise is produced and S/N ratio also becomes bad. It is
necessary to erase, with an eraser, any magnetizable material which has
been magnetized.

Refer to "Demagnetization”.

Manual Reverse

Refer to “Mechanical Reverse".
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% Master Tape Maximum Residual Magnetism §
The teaching tape used in language laboratories. -
Maximum Residual Magnetism B
Matching Transfomer ]
! Bm

Efficient transfer of power or voltage requires matching the load o
impedance to the power source impedace. The Matching Transformer is

_ —H b H
used for this purpose. !
'_.BITI
Audio output transformers and input transformers are examples of !
Matching Transformers.
' —B
Maximum Flux Density If a magnetizable material is magnetized with direct current until it is

saturated, residual magnetism remains when magnetization is stopped

suddenly. Maximum Magnetism means the maximum value of this residual
magnetism expressed in terms of magnetic flux per unit area (Bm).
. Material having a high value of maximum magnetism is termed a
Saturation Ferromagnetic Material. For a tape recorder, the magnetic substance of
the tape has a high value of maximum magnetism.
Bs
o/ |
“A T m Maximum Power Output
1
1
—Ess The maximum undistorted power that can be obtained from an
I Amplifier with a single frequency input.
, Saturation 5 It can be calculated as follows:
=4 E2
% P=R
The flux density (Bs), namely magnetic flux per unit area at the : Where : pj Power (watts)
saturation point, when a magnetizable material is magnetized by DC. E= Voitage (volts)

3 R= Load impedance (Q)
Refer to “Power Output”.
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Mechanical Reverse Comparison : Difference between the Reverse Mechanism from the ordi-
nary Mechanism.

=

[ ]

1. Center capstan drive system: The Capstan and Pressure Roller
1 are positioned between the FORWARD Heads and REVERSE Heads,
driving the tape. For details, refer to "Center Capstan Drive".

2. Left and right reel tables are symmetrical: During FORWARD oper-
Frigat: Rt Yot ation the left side is for supply and the right side is for takeup, but
during REVERSE, the opposite. Each reel is therefore equipped
with both supply and takeup functions.

3. Belt drive system: To transfer motor torgue to capstan, the Belt
Drive System is generally used. This system accords with the
reversing action of the motor which is switched over instantane-
ously, and transfers the torque smoothly in either FORWARD or

Tape REVERSE direction without moving from its position.

Left Reel Table

Pressure Roller

Flywheel
(a) Forward (b) Reverse Micron

A unit of length corresponding to 10-% of 1 m (1/1,000,000 m), or
10-3 of 1 mm (1/1,000 mm).

The action to reverse tape direction mechanically and instantaneous-
ly by lever action without the need to touch the tape. Micro Motor

The mechanism to perform this function is simple and capable of
record and playback operation without interruption.

Operation: When the Function Lever is moved from the FORWARD position
to the REVERSE position:

: 1. The FORWARD/REVERSE Selector Switch changes the polarity of
| the motor voltage, thereby reversing the rotation, that is, revers-

A small battery-driven, precise motor with the following specifications:

_ ing the direction of the Capstan.
% 2. The FORWARD/REVERSE Selector Switch replaces the FORWARD 1. Input max. 3 W
[ Heads with REVERSE Heads. At the same time, the Pad for FOR- 2. Length max. 2.4” (60 mm) : Diameter max. 1” (25 mm)

WARD moves away from the FORWARD head surface.

'r 3. The object of motor torque transfer through the takeup belt is
' changed from the Right Reel Table to the Left Reel Table, and the 1. 8 mm movie cameras and
tape is taken up by the Left Reel Table. 2. Portable tape recorders

Since it does not require a large space, it can be used for:
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Micro Switch Microphone Mixer

=

Permits simultaneous recording of a conference of many people or
band performance, etc. by use of several microphones. It mixes the
different sound levels of the microphones.

Features (PANASONIC's RP-981)

1. It can be connected to 3 microphones, level control for each of
which can be independently adjusted to effect complete mixing.

2. It is possible to use any microphone, of either high or low im-
pedance.

3. It can be connected to either the Mini Plug or Phone Plug.

!| A super-small Snap Switch which performs quick ON/OFF and sure
contact.

For a tape recorder, it is mainly used in the power source circuit. For
instance, the arm of the Shut-off switch interlocks with this switch. By
use of tape tension, when the tape comes to the end, the arm energizes
the switch and the set stops automatically.

Microphone Extension Cord

! Microphone

= The device to faithfully convert sound into electric vibrations.

Refer to “Dynamic Microphone”, “Crystal Microphone”, “Magnetic

mfcropgone”, Laaf’&:, Tlcro;honeh, . C?pndense;l ::mrophone » "Ribbon Used when the Microphone Cord is not sufficiently long. On one end,

icropnone: . ar FEESS MICropiiona, TRSpRCIIVElY. there is a Mini Jack (or Phone Jack), while on the other end there is a
Main Plug (or Phone Plug).
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If it is too long. the freguency response may decrease. It may also
be used as a Speaker Cord or Recording Extension Cord.

PANASONIC Special Accessories:

RP-8027 Mic. Connection Cord A (with Mini plug/jack)
RP-8028 Mic. Connection Cord B (with Phone plug/jack)

A unit of length. 1 mil is equivalent to 1/1,000 inch. This unit is used
for representing a very small thickness such as that of tape, etc.

Miniature Plug

|

(a) Phone Plug

=

“mmumu

(b} Miniature Plug

A small plug used for connecting a tape recorder or microphone to
another instrument. (A larger one for the same purpose is called a Phone
Plug.)

Mismatching

Lack of impedance matching.

Refer to "Impedance Matching".
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Mixer

Refer to "Microphone Mixer”,

Mixing

Recording or playback of two or more sounds superimposed on one
channel.

Refer to “"Microphone Mixer”.

Modulation Noise

Refer to “Inter Modulation Distortionion”,

Moltprene
A foaming polyester resin particularly rich in elasticity. Used for pre-

venting mechanical vibration, etc., and also used to prevent resonance
of spring or cabinet in a tape recorder.

Monaural

Synonym for Monophonic. Refer to “"Monophonic™.

Monitor

Refer to “Recording Monitor”,

|

|
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% Monitor Head

The Playback Head for tape monitoring.
Refer to “Recording Monitor”,

Monophonic

Recording of an orchestra performance or other sound on a disc or
tape by collecting the sound onto one electric circuit by use of one or
more microphones; or it means the sound played back therefrom. Unlike
stereophonic, Monophonic has no so-called stereophonic feeling in respect
of width, depth, movement, etc., but is generally used for recording and
playback,

Also called Monaural.

Mono Printer

The accessory device for reprinting (or dubbing).
In general, 2 tape recorders are used for reprinting.

When this device is used, it is possible to make a recording on the

mother tape and reprint tape at the same time by threading them on one
tape recorder.

Mono Track

Refer to “Full Track",

Mother Tape

The originally recorded tape. To preserve this tape, it is reprinted
on another tape and the Mother Tape is saved.
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Motor Direct Drive System

The system to drive a tape directly without intermediary devices
such as idler, belt, etc. The Motor shaft acts as the Capstan. As a
result, no wow or flutter occurs.

A Hysteresis Synchronous motor is used in the Direct Drive System,
and speed changes can be made by changing the number of poles.

Multi Track Recording

A method of making a recording by dividing the tape into many tracks
by use of a Multi-element Head.

The feature of this system is that it permits recording for a long time.
On the other hand, however, it has the following drawbacks:

1. The track width becomes narrow, the playback output decreases
and the S/N ratio worsens.

2. It requires dimensional precision.

3. The Head is difficult to manufacture.

4. Its operation is complicated.

It is therefore not often used for general tape recorders, but used for

such special applications as;
1. Recording various signals.
2. When magnetism is used for memory device of computor.

Music Power

The instantaneous power output obtained with a single frequency
input having 10% distortion in the output.

The new method of expressing power output, based on the fact that
recording or playback sound is not always continuous, is use of instan-
taneous output,
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The power output is calculated by reading the output voltage with an
input signal that produces 10% distortion in the output, as follows:
E2
P=F"
Wheie: P= Power (watts)
E= Voltage (volits)
R= Output impedance (ohms)

Some manufacturers rate Music Power with 5% or 3% distortion in
the output.

Refer to "Power Output”.

Mylar Tape

Also known as Polyester Tape. It is thinner than conventional tape
base materials such as acetate cellulose, and its playing time is 1.5~2
times as long as conventional tape on the same reel. (Our brand name:
Golden and Golden S Tapes).

Refer to "Polyester Tape".
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NAB (NARTB)

The National Association of Broadcasters is an association of private
broadcaters in the U.S,

‘
|

Within this association is the Recording and Playback Standard Com-
mittee which determines the standard for tape recorders, disc recorders,
etc. for broadcasting use.

General tape recorders in the U.S. are manufactured in conformity to
NAB.

NAB was once called NARTB.

Negative Feedback

T

[ —
Ei Eg  Amplifier Eo
Ef —O

7

Feedback Circuit
Feedback Ratio &

Fesdback Ratio = Ef where, A is Amplifier

Eo Gain at the time when
Negative Feedback there is no Negative
Amplifier Gain Feedback.

A
Anf=T+Ap

Negative Feedback is the part of the amplifier output which returns
to the input side and is amplified again.

If the amplification degree is higher than when there is no feedback,
it is called Positive Feedback, while if the amplification degree decreases,
Negative Feedback.
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The above figure shows a circuit to illustrate the function of the
Feedback Amplifier.

Because the Negative Feedback brings about the following effects, it
is used in almost all amplifiers:

1. Frequency characteristics improved.

. Distortion is low.

Noise and cross modulation between noise and sound are low.
Adjustments of input and output impedances are possible.

The gain remains constant even if power voltage fluctuates or per-
formance level of transistor or that of vacuum tube is unstable.

Damping factor can be improved for a power amplifier.

oW

o

Neon Lamp

Lights when the applied voltage reaches a certain level. Due to this
property, it is used as a recording level indicator.

A transformer is used to raise the recording level to about 65 Volts,
which can cause the bulb to discharge and light.

During playback the Neon Lamp is used as a pilot lamp (PANASONIC
RQ-3008. RQ-503S, etc.)

The point of lighting is adjusted about 10 dB lower than the standard

recording level. Therefore, the best recording is made when the Neon
Lamp flashes.

Neoprene Rubber

Refer to “Chloroprene Rubber”,
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NEMKO

Norges Elektriske Materiell Kontroll (Norwegian Safety Standard).

All electric appliances which require an AC Power Source, such as tape
recorders, radios, television sets, record players, etc. must be approved
by this institution prior to their donation, sale or use.

New AC Biasing

5

1
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i
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| 18 g the Head Slit
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State of Residual Magnetism Conversion by the New AC Bias Method

The system by which AC Bias is greatly increased in volume and
selected so that the magnetic substance of the tape is sufficiently satu-
rated at the center of the slit gap of the Recording Head (where the
magnetic field is strongest).
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Non Error

EXT.5P T

A
[ﬂ Sound volume to
be recorded and
SPEAKER Played back
—

Sound volume coming into microphone

A: Set point Non Error Level
B: Most suitable recording range

Mon Error Circuit and Example of Its Characteristics

A system enabling even the beginner to make a recording without
error. Recordings can be made without adjustments of the volume
control and without making a test recording first. In addition, playback
without distortion is obtained.

The schematic diagram in Fig. (a) shows a Non Error Circuit.

When the switch is set to ON, the volume control is cut out of the
circuit, and instead, a connection is made to a fixed voltage divider.
Therefore, the output amplitude is fixed. The same action takes place
during playback.

The operation is the same as if the volume control was set at a fixed
position that was most suitable for recording and playback. This position
is usually 60% to 70% of the rotation of the volume control.

The figure shows the recording and playback characteristics with the
Non Error Circuit,
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Octave

When there are two sounds, A and B, and their frequency ratiois 2 : 1
or 1 : 4, their relation is called the Difference of 1 Octave. (For instance,
the frequency which is higher by one octave than 100 Hz is 200 Hz.)

Ohm

The unit of electric resistance; indicated by the symbol “Q".

One ohm is equal to the electric resistance which produces the
potential difference of one volt by current of one ampere.

Ohm's Law

The basic law of electric engineering, discovered by Ohm in 1827.
Potential difference V between 2 points arbitrarily selected ona wire in
which current is flowing is proportioned to the current intensity |.

When it is set as V=R, the proportioned constant R is the resistance
between the said two points.

Oil

There are many rotating parts in the mechanism of a tape recorder.
Oil, as well as grease, is indispensable as a lubricant for each rotating
shaft, and is used for the capstan shaft, pressure roller shaft, guide
pulley, etc.

In general, No. 5 Qil, Spindle Oil, etc. are used for tape recorders.
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Oilless Metal

Oilless Metal is prepared by impregnating oil into the numberless
spaces between metallic particles. In a tape recorder, it is used widely
for the Capstan Bearing metal, Reel Table Bearing metal and other Pulley
Bearing metals.

When the Shaft or the Metal itself rotates, the impregnated oil oozes
out, making it unnecessary to lubricate this Metal.

There are two types of Qilless Metal; steel and iron. The ratio of
impregnated oil to the metal volume is about 15%.

One Motor System

A mechanism in which one motor turns the Capstan to drive the Tape
and at the same time turns the Reel Table to takeup (or rewind) the
Tape.

This system is used for most tape recorders except for those of
professional class.

An Induction Motor is usually employed for this purpose. Since one
motor does various functions, the motor torque must be sufficient to
cover all such functions.

The structure requires an Idler and Belt. In addition, many parts to
transmit torgue are also necessary, and these make the mechanism
somewhat complicated. But it is still far cheaper in cost and lighter in
weight than the 3-motor system.
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Oscilloscope

Oscilloscope

More exactly, it is called Braun Tube Oscilloscope. It is a very con-
venient instrument by which various electric properties and changes
according to time lapse can be observed.

Indispensable for designing and after-service of tape recorders.

By use of the Oscilloscope, the following can be measured and
recorded as pictures:

1. Measurement of oscillation frequency

2. Observation of each wave form

3. Observation and analysis of wave form distortion
4, Analysis of noise

The above are examples in relation to tape recorder characteristics.
In addition, it is possible to measure the difference in phase, etc.

Oscillation

Electric vibration occurring by itself or by stimulation from others.
An instrument to produce oscillation is called an Oscillator,

The figure above shows the fundamental form of an Oscillator.
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A device which makes oscillation to convert DC energy into AC energy.

6o There are the following varieties:
ej

i - A - ° 1. LC Oscillator
As explained below.

] 2. RC Oscillator ——
= & : Input Voltage ! Refer to “RC Oscillator”. =1

eo: Output Voltage )

Ac{ Amgliﬂer Gaiﬁ 3. Crystal Oscillator

1_-.‘ Feedback Ratio Uses piezo-electric effect of rock-crystal plate and has high
' stability in terms of frequency.

— 4. Magnetostriction Oscillator

Uses the phenomenon of magnetism distortion to stabilize fre-
quency. Its frequency range is between the tuning fork oscillator
and crystal oscillator.

A

Suppose that there is an input voltage of ey, it is amplified "A" times
at the amplifier and becomes eo appearing on the output side. This eo is
multiplied ‘F’ times (actually less than 1) by the Feedback Circuit, and is
fed again to the input terminal of the amplifier to be amplified again. f 5. Beat-frequency Oscillator
This process is repeated to continue oscillation. _ Has two sets of sine wave oscillation circuits which are superim-
posed together to produce beat frequency.

i onditions for oscillation by an oscillator:
The-feliging arec g 6. Tuning Fork Oscillator

1. A (amplification degree) X F (feedback ratio) > 1 Achieves reversed combination of vacuum tube oscillator by way
2. Input and output phases be so connected that their relation be- | of tuning fork through electromagnetic induction. It has high
comes positive feedback. frequency-stability.

Of the above, the most generally used are the LC and RC Oscillators,
which can be classified, respectively, as follows:

’ Oscillator : B
| _ LC Oscillator RC Oscillator

Tuning Type Output Tuning Oscillator | Tarman Oscillator

Input Tuning Oscillator Bridge T-form Oscilltor
Hartley Oscillator Parallel T-form Oscillator
Colpitts Oscillator

4 b — (S | .
L. 3 Bridge Type | Meecham Oscillator Wienbrig Oscillator
i o Phase LC Ladder Type | RC Ladder Type
(@) ) ©) ) Shifting Type | Oscillator Oscillator
Output Turning 11[1D|3t Turning Hartley Type Colpitts Type T -
T i :
iee E::::c Circuits of LC Oscillator | ' _The illustration above shows the standard diagram of Tuning LC
| Oscillators,
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Oscillator Circuit

R/P Head -8

e

A: Oscillation Circuit
B: Erase Heads
C: Circuit for Adjustment of Record Bias Current.

Most of today's tape recorders use the AC bias recording system, re-
quiring an Oscillation Circuit which generates bias current. The Hartley
Circuit or Colpitt Circuit is often used as the Oscillator Circuit. An
essential condition for the above is that there be no great amount of
Harmonic distortion in the oscillation waves. In particular, if the oscil-
lation waves are asymmetric, the same effect as if DC were superimposed
is produced and causes noise, Oscillation frequency of the Oscillation
Circuit is 30~100 KHz.

Oscillator Coil

Used for oscillating high frequency (30~100 KHz), for bias current
and erasing current.

Oscillation frequency is produced by resonance of oscillator circuits
L (inductance) and C (capacitance). If L is changed, oscillation frequen-
cy varies.
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o

Therefore, when the Dust Core in the Bobbin of the Oscillation coil is
moved, the amount crossing the magnetic flux coil varies. Thus the
value of L can be changed.

Outer Rotor Motor

Shaft

Shaft ot

Rotor EE .ﬁ]

B~ Stator
= e =
Iron i
Core = =

Stator Secondary
Secondary \ "\ Field Conductor
Conductor Field Bearing Coil Rotor
Coil Bearing
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Compared with an ordinary motor which has a Fixed Coil outside and Output Impedance
a Rotor inside, the Outer Rotor Motor has the Stator inside and Rotor
Outside. Both are theoretically the same. Impedance of output terminals: EXT. SP., LINE QUT. etc. When an
Features: Extension Speaker or other Amplifier is to be connected to this Terminal,

it is necessary to match their impedances.
] i il end of Coil i ;
- gﬁgﬁer loss is small because the coil end of the Stator Coil is For tape recorders, the EXT. SP. is generally 8Q. and the LINE OUT is

about 1 KQ.

2. Flutter is minimized because inertia of the Rotor is large.

3. Its structure is simple. The bearing is simple, and complicated
devices, such as automatic centering, are not required.

4. Cooling effect is large because the Rotor rotates in contact with Output Transformer
external air directly.

5. Coiling is easy.

Qutput

The abbreviated term for the Output of Pre-amplifier and Power
Amplifier.

Output Terminals for tape recorders are:

1. Line Output* (Terminal to connect External Amplifier.)

2. Speaker Output (Also called Ext.Sp. The Terminal to connect
External Speaker.)

Efficiently supplies the signal amplified by the Main Amplifier to the
Speaker. It is an Impedance Matching Transformer.

3. Monitor Output (Terminal to monitor with an earphone.) . Itis so desi_gneq that the impedance of the primarg coil (on the Main
: ' Amplifier side) is high while that of the secondary coil (on the Speaker
4. Headphone Output (Terminal for headphones.) side) is small.

Power output is shown by the following: i This is because output impedance of the Main Amplifier is high, while

1. Rated Output* 3. Music Power* | that of the Speaker is low.
2. Maximum Qutput* 4. Peak Music Power* However, since the output transformer is inevitably liable to cause
The uniit is W (watt) or mw. deterioration of.fre_quenc_y response: distortion, and transmisgion loss, the
so-called OTL Circuit (which does without the transformer) is often used
Voltage output is shown by voltage or dB. these days.
* Refer to the specific terms. Refer to "OTL Amplifier".
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OTL Amplifier
OTL stands for Output Transformerless.
without an Output Transformer,
The purpose of a transformer is to connect high impedance on the
Amplifier side with low impedance on the Speaker side. The transformer

It refers to a Main Amplifier

can be omitted by:
1. Lowering the output impedance of the Main Amplifier.
2. Increasing the impedance of the Speaker.

3. Both 1. and 2. together.

Features of the OTL Amplifier:

1. Low distortion
2. Good frequency response

3. High transmission efficiency

4. Compactness

The OTL Amplifier is used for PANASONIC Tape Recorders RS-810S,

RS-780S, RS-7618, etc. The SEPP (Signal Ended Push Pull) system is
This lowers the output impedance of the

employed for their [circuits.
Main Amplifier and, therefore, is most suitable for the OTL Amplifier.

Oxide

Iron oxide.
Very fine powder of iron oxide is used for the magnetic layer of tape

Pan-A-Track
A system capable of sound-with-sound recording and mixing playback

—a feature of Stereo Tape Recorders.
On Channels 1 and 2, different signals are recorded respectively,

mixed and played back through one speaker.
This is advantageous in language study and music (song) practice.

It is also convenient when stereo music is to be rerecorded on a
monaural tape recorder., Naturally, a set having this feature can also be
used as an ordinary stereo tape recorder.

Refer to “"Sound-With-sound".

Patch Cord
A cord to connect CH-1 and CH-2 for sound-on-sound recording.
Sound-on-sound recording is sometimes controlled by a switch, and

a patch cord is not required.
Refer to “Sound on Sound".

A Connection Cord.

Peaking Circuit
The Circuit for providing a frequency response with a peak, and is
the Resonance Circuit for L.C. For tape recorders, it is mainly used as

an equalizer during recording on high class models.
The Equalizer Circuit, during recording, usually consists of parallel

circuits R and C. But it is impossible to obtain characteristic other than
6 db/oct, and it is somewhat insufficient to supplement various losses of

the Head.
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Therefore, for high class models, more than 6 db/oct is obtained by
making use of the resonance characteristics of L.C. so as to improve the

overall characteristics.

Refer to "Recording and Playback Equalization™.

Peak Music Power

The instantaneous maximum power output without regard to dis-

tortion, when a single frequency is applied to the amplifier input.
retically, it is twice as much as Music Power.

Refer to “Music Power” and “Power Output”.

Permalloy

A material used for the Magnetic Head Core.

It is an alloy of iron containing 78~80% nickel.
ability (po: 80.000~100,000) in a weak magnetic field and is essential

as the material for the Record/Playback Head Core.

Refer to "Permeability”.
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It has a high perme-
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Permeability

inherent resistance).

Corresponds to the conductivity of an electric circuit (reciprocal of
The higher permeability the magnetic material has,

the easier the magnetic flux passes through it.

Therefore, materials of high permeability are used for the Trans-

former Core, Head Core, Dust Core of coil. etc.

1. Permeability (¢) is shown by the following formula.

p=po ps, Where po=permeability in a vacuum
ps=specific permeability of the material

2. For non-magnetic material, ps=1, and therefore p=pg..
3. For a highly magnetic material, ¢ is bigger because ps is bigger.

The following are the p, of the materials used for tape recorders.

(max. specific permeability)

MATERIAL

45% permalloy

PART

Erasing Head Core

SPECIFIC
PERMEABILITY

more than 200,000

78.5% permalloy

R/P Head Core

Silicon steel plate

Transformer and
Motor Cores

more than 800,000

6.000 ~ 10.000

Ferrite

Phase

1. When there are two or more alternating currents of the same fre-
quency, the time relation dependant on voltage fluctuation (or current
fluctuation) for each current is termed a Phase.
represented by the arigle (electrical angle) given by reckoning 1 cycle

as 360°.

Erasing Head
Dust Core

5,000 ~ 6,000

In general, it is
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A Voltage:

B Voltage:

Standard Voltage
Wave Form

In-phase
with A Voltage

Pin Jack

e= @

g

PIN PLUG PIN JACK

‘.
J%

C Voltage : 90" advanced
from A Voltage

3

[

A connection terminal used for connecting the External Amplifier or
Tape Recorder for playback or recording.

)

D Voltage: 180" advanced
from A Voltage
or Opposite
Phase to
A Voltage

[=)

v

Plastics

F Synthetic resins made mainly from petroleum or coal by chemical
2. In a stereophonic system, unless the polarities (® and @ terminals) of reaction.
both speakers agree with those of the output transformer, the phase
will deviate and the stereo effect will be lost. In a high-grade stereo
amplifier, a Phase Selector Switch is installed in order to prevent such
a phenomenon.

They have wide applications in place of glass, wood and metal.
They are also used in many parts of tape recorders (see table).

There are many varieties of plastics, each having different features.
The general features are:

Phone Plug 1. Light in weight and yet often stronger than glass, concrete, wood,
etc.

2. Suitable as insulation materials, because of their good insulation

of electricity and heat.
(a) Phone Plug )
3. Do not absorb water, have good chemical resistance and do not

rust.

4. They can be made transparent or in any desired color.

5. Because of mass production, their prices fluctuate little. Molding
and processing are easy and quick.

(b) Miniature Plug !(

Ml
\m\{\{{{{{{\=l

On the other hand, maximum usable temperature is low and thermal

. ) expansion is large.
A larger plug than the miniature plug. Very often used for Micro-

phone Plugs, etc. Surface hardness is insufficient and they may easily scar.
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Because they have excellent electric insulation, an uneven leather-like
processing is given to their surface to hide such scars as may occur.

Tape Recorder Parts Kind of Plastic
Case (Cover) Polystyrene, ABS, AS (Polypropviene)
Reel Table Polystyrene
Microphone & Stand Polystyrene
Tape Polyester, Acetate Cellulose
Knob Polystyrene, ABS '
Transparent Cover Acrylic Resin
Leather Polyvinyl Chloride
Play

Synonym for Playback. Refer to "Playback”.

Playback

The general term to indicate the magnetic. electric and mechanical
actions to reproduce the original sound from recorded tape. -

When the recorded tape is forwarded while keeping it in contact with
the Playback Head, an inductive electromotive force is produced on the
Playback Head corresponding to the residual magnetization on the Tape.
This electromotive force is amplified in the Playback Amplifier and led to
the Speaker.

As its mechanism, the Capstan and Pressure Roller forward the tape
at a constant speed, and the forwarded tape is taken up by the Takeup
Reel Table without becoming loose.
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Playback Equalization

The characteristics of the Playback Head deteriorate in both the High
and Low frequency ranges. In order to compensate, the Low frequency
range is increased during playback. For detalis, refer to “Recording and
Playback Equalization.

Playback Head

|
Picks up sound from recorded tape traveling in contact with the
Head. Its structure is similar to that of a Recording Head., although from
the theoretical standpoint, the Playback Head works as a generator.

(a) For 2-Track (b) For 4-Track

Characteristics are:

1. Structure
Permalloy with a high permeability of 78.5% is used for the Head
Core and is usually laminated to reduce eddy current losses.
2. Impedance and Output
Many coils are used to provide as high an output as possible from
the small residual magnetism of the recorded tape. The Head
impedance is usually 2 to 5 KQ (at 1 KHz) and its output level is
approximately 40 to 50 dB (0.01 to 0.03 V). '
3. Slit Width
The narrower the width the greater the frequency response. But,
sensitivity decreases. Therefore, a compromise is required,
resulting in slit widths of 0.08 to 0.20 mil (2 to 5 p).
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Plunger Relay

A piston type electromagnet which has an iron core and attracts the
core by magnetization of the coil.

Because of its strong attractive power, it is suitable for the brake
mechanism, pressure roller, pressing mechanism, reversing mechanism,
etc. of tape recorders.

Polyester Tape

One of the base materials of magnetic tape. Preferably used as the
base metarial for longer recording tape developed recently.

Features:

1. High strength. It does not break easily, and therefore can be
made thin. This material is used as the base for PANASONIC's
Golden Tape (total thickness 1.5 mil=38x) and Golden S Tape
(total thickness 1 mil=28).

2. Very resistant to temperature and humidity and, therefore, can be
preserved for long periods.

Though it seldom breaks, it may stretch when a heavy load is applied.
Care should be taken, therefore, not to apply excessive tension.
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Polypropylene

A plastic. Excellent in stiffness, elasticity, tensile strength, surface
hardness and, in particular, resistance to bending fatigue. Because it
can be used for hinges and at the same time cabinet in one molding, it
is used as a cabinet material for tape recorders (specially for the Upper
Cover with Hinges, Covers for Accessories, etc.).

Features:

1. It is milky white translucent, and quite similar to polyethylene. Its
specific gravity is the lowest of all plastic. Printing and bonding
on it are difficult.

2. ilts freguency response and voltage resistance are particularly
excellent. Since it does not absorb moisture, it shows no deterior-
ation in electric properties caused by humidity.

3. It has good heat resistance compared with other thermoplastics
and can stand high temperature up to ca. 150°C° However,
depending on its structure, it may burn (although recently an
improved grade with fire retardant properties, based on asbestos,
etc. has been developed).

Post Emphasis

Compensation to increase the Low Frequency range during playback.
Refer to “Recording and Playback Equalization”.

Power Amplifier

Produces audio power to drive Speaker and is itself driven by the
Pre-amplifier section. An input of approximately one volt can produce
power outputs of from several watts to hundreds of watts.

It is also called Main Amplifier or Base Amplifier.
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The requirements olf a Power Amplifier are; 1. Undistorted Power Output
1. Produce undistorted even output of the low and high frequency i 2. Maximum Power Output
ranges. 3. Music Power Output
2. Produce sufficient power output. 4. Peak Music Power (Rated Output)
3. Contain little hum and noise. Refer to the specific terms for details.

i 4. Be stable. It should not oscillate nor vary in characteristics with
il temperature changes.

5. Must have adeguate damping factor.

s

Refer to "Push-pull Amplifier” and "Single Ended Push-pull Amplifier". Power Source

| Portable tape recorders are either BATTERY type or AC/BATTERY
' type (Dual Power Matic), while AC is used for tape recorders other than

‘ with a 1 KHz input signal at a predetermined percentage of distortion. 2. Variation of Power Source Voltage:
It is preferable for the Power Source Voltage to remain standard,
but it may vary according to the power situation in each region.

Power Output portable ones.
— - = ' The Power Source Circuit for PANASONIC Tape Recorders is explained
below. :
Ampiifier E(V)rms | 1. Power Source Voltage Selection: |
Since the Power Source Voltage varies from one country to an-
C VIWM other, it is necessary to adjust the tape recorder for the specific |
Single Tone R(Q) voltage. |
| Whipatiz) The Power Source Voltage Selector Switch is installed for this
| Speaker Dummy Load purpose.
i Measurement of Power Output For Popular Models AC or AC/BATTERY Setting
o , 2 choices, viz.,, 110V or 220V
For High Class Models (7”7 tape recorder or larger)
The electrical, not acoustic output of an Amplifier usually measured 6 choices, viz., 100V, 115V, 125V, 200V, 230V or 250V
|

j Power output can be calculated as follows:

=—Ei PANASONIC Tape Recorders are designed to work even if the
| B voltage fluctuates by +10% of the voltage setting. For instance,
{ Where: P=Power (watts) it is guaranteed that a tape recorder set at 220 V will function in
| E=Voltage (volts) the range of 198 V~242 V.

R=0utput impedance (Q) |

3. Correction of Power Source Frequency and Tape Speed:
There are four common methods of expressing Power Output, Refer to "Cycle Change".
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4, Humming :

Since the Amplifier of a tape recorder is a High Gain Hi-Fi Amplifier
and the Playback Amplifier boosts the low frequency range, hum
is liable to occur. In order that a good S/N ratio be obtained, a
Filter Circuit (which is comparable to a high class amplifier) using a
large capacity Capacitor (or many Capacitors) is used after rectifi
cation. The Short Ring in the Power Transformer is also used for
this purpose.

Power Transformerless

RADIO CORDR
RP.8021

! ="
== !

" RADIO CORD-M
RP-8020

Originally developed to make tape recorders lighter in weight but not
used at present for the following reasons:

1. Depending upon the polarity of the AC line, leakage may occur and
cause electric shock.

2. In some instances, hum and other noises increase.
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However, it is often used for AC radio and television. This system
does not employ a power transformer, and the heaters of vaccum tubes
are all connected in series.

Therefore, it is so arranged that the total heater voltage becomes
equal to the power source voltage.

When recording is made by a tape recorder from a power transformer-
less radio or TV, Radio Cord M (RP-8020), Radio Cord R (RP-8021) and
TV Connection Cord (RP-8081) are used together.

Pre-Amplifier

Used for applying the voltage required for Power Amplifier by amplify-
ing the output from the signal source without causing any distortion or
noise.

The signal source might be the microphone, playback head, pick-up,
radio or TV broadcasting tuner, etc. Their output levels differ from each
another and are, moreover, small. In addition, their frequency response
is not very good.

Therefore, it is of no use to supply these outputs to the Power Ampli-
fier directly. It is necessary to supplement and improve each signal.

In addition,volume-and tone-control circuits, equalizer circuit, and an
amplifier to connect to another amplifier, become necessary for the Pre-
amplifier depending upon the way of use.

Pre-Emphasis

Compensation of the high frequency portion already present at the
time of recording.

Noises inherent in tape are distributed mostly in the relatively high
freguency range, and it is important to compensate the high frequency
range when recording to maintain good S/N ratie.
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Pre-Recorded Tape

Tape on which a recording has already been made commercially,
especially music tapes by famous artists.

Pre-Scoring

Chiefly used for songs or dances of musical movies, etc. It is the first
of 2 stages, sound recording prior to filming of the action.

Presence

The effect, created during tape playback, as if one were listening to
music in a Concert Hall. For this effect, the fidelity to original sound
must be good, and the sense of direction and depth are needed. A true
feeling of Presence is only possible with stereo.
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Pressure Roller

Pressure Roller

A Rubber Roller which rotates while being pressed against the
Capstan in order to make the tape run at a right speed without slipping
between the capstan and the tape. It is also called a Pinch Roller.

The width of the Pressure Roller is usually twice that of the tape.

When the width is too small. slipping may take place to prevent the
tape from being sent smoothly. When it is too wide, parallelism may
deviate to cause one-side elongation of the tape. Pressure of the
Pressure Roller varies for each set and cannot be generalized. It ranges
from ca. 300 g for portable tape recorders to ca. 2 Kg for stereo tape
recorders.

Pressure Pad

Synonym for Tape Pad. Refer to “Tape Pad”.

Public Address System

Refer to "Sound Monitor”.
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Pulley

Each tape recorder uses the following pulleys, which are located
respectively between the main parts to transmit motor torque.

1. Mator Pulley (Location) Motor « Idler Pulley

2. |dler Pulley Motor Pulley < Flywheel
3. Rewind Pulley Maotor Pulley < Reel Table
4. F.F. Pulley Motor Pulley < Reel Table
5. Guide Pulley Tape

6. Tension Pulley Tape

7. Reel Pulley idier P o Reel Table

Push Button Operation

A system to change by push-button the operations of recording,
playback, stop, rewinding, etc. Both the Mechanical type and the Electric
type serve the same purpose.

Features:

1. Operation is simple.
2. Change of operation can be effected instantaneously.
3. Long life and less trouble.

For a Push-Button of electric type with relay, operation is very soft
and light.
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Push-Pull Amplifier

] Fundamental Circuit of Push-Pull Amplifier

A system in which two vaccum tubes or two transistors (4 for
stereo) are used for output amplification of the Main Amplifier.

Currently, the push-pull system is used for most Tape Recorder
Amplifiers, especially Transistor Type Amplifiers.

The features of the push-pull system compared with the single system
are:

1. The low frequency range characteristic is good even if a compact
output transformer core is used.

2. Because even-number higher harmonic frequency is offset at the
transformer, output increases without distortion,

3. Because movements of class AB or class B are possible, output per
unit increases to improve the efficiency.

4. Ripple at the power source is offset by the output transformer and
does not appear in the power output.

5. The_ power source voltage is not influenced by the amplifier. In
addition, a decoupling circuit is not required in the former stage.

PVC (Polyvinyl Chloride)

One of the base materials for Magnetic Tape. It has high mechanical

strength and is currently used as the base material for Extra Play Tape or
Double Play Tape.
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Quarter Track ' Radio Cord

|‘ The same as Four Tracks. Refer to “Four Tracks'".

2 | 22K0
. 0 |
e |
(Radio cord-R) (Radio cord-M) |
|

The connection cord used for recording from radio, TV or another
tape recorder. It is, of course, possible to make such a recording by use
of a microphone, but this method is accompanied by the following draw-
backs:

1. Sounds in the surrounding area are also recorded at the same time
and become noises.

2. The sound may deteriorate to some extent because it is recorded
through the microphone.

Therefore, input is given electrically by use of a connection cord.
There are two kinds of cords, viz., Radio Cord R and Radio Cord M.

The former is to connect the AUX or Radio Jack of the recording tape

recorder to the Earphone Terminal of the radio, TV or other tape recorder,

( while the latter is to connect the MIC Terminal of the recording tape re-
corder to them.

Rated Output

| Synonym for Undistorted Power Output. Refer to “Undistorted
| Power Qutput”.
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RC Oscillator The Head characteristics produce less volume at low frequency and
high frequency ranges as shown in the figure. In order to produce a flat
output, compensation is provided in the recording and playback amplifiers.
This is called Recording and Playback Equalization. The high frequency
range is compensated at the time of recording and the low frequency
range at the time of playback.

Recording Equalization

RC Oscillator

Amplifier”.

I
| \
|
: Refer to “Recording and Playback Equalization” and “Equalization !
I

A low frequency oscillator used for measuring frequency response of
Amplifiers and for testing Speakers, etc. Its Circuit consists of Resistor,

| 5 [ cum Tube.
apacitor and Vaccum Tube Recording Head
|
|

Wien Bridge type Circuit and Sartzer type Circuit are mostly used in
Variable Frequency Oscillators. i — = T

Recording and Playback Equalization

— -
0 S ] =
T S
10 1= :‘, E’r:i R /53 i (a) For 2-Track (b) For 4-Track
o
o B BACK A R R CORDING . — = =
] - . = "'"I S T The Recording Head is a kind of electromagnet. It changes superim-
| 0 < — T posed current of bias and signal into strong or weak magnetism so that
= — | Head Output Characteristic - | the recording is made faithfully on the tape.
(@ - e e !
{dB) =T = : For a home use ordinary tape recorder, the Recording Head serves at
50 100 200 500 1,000 2,000 5000 10000 20.000 ; the same time as the Playback Head. Therefore, its impedance is as high
(Hz) as 2~4KQ. However, for the Head of a tape recorder exclusively used
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Recording Monitor

Used for actually monitoring the sound to check if the recording is
being made normally, without relying on the level indicator only.

There are two methods, viz., Source Monitor and Tape Monitor.

1. Source monitor
The signal which has not reached the Recording Head yet. namely the
output of the Recording Amplifier, is monitored.
PANASONIC's “Sound Monitor System” is an example of this source
monitor. This system is, in general, used for 2-head type tape
recorders.

2. Tape monitor

This system is used for 3-head type tape recorders.

The recorded sound is played back immediately by the playback head
and monitored.

With this system, echo recording is also possible by utilizing playback
sound.

Reel Drive System
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One of the tape driving mechanisms for recording and playback.

This system uses neither Capstan nor Pressure Roller, but transmits
motor torque directly to the Reel Table, and the tape is taken up onto the
Take-up Reel by its rotation.

The Capstan Drive System forwards tape at a constant speed, while
with this Reel Drive System, tape speed varies continuously. Therefore,
there is no interchangeability between the two systems. However, the
latter is often used for memo purposes because it is compact and low in

price.

Because motor rotation is constant, the rpm (N) of the Reel Table is
also constant. But because the diameter of the takeup tape (r) changes
continuously, the tape speed S is not fixed.

If tape speed is represented by S:

S1 = 2zr1 N at the beginning of take-up
Sz = 2arz N at the end of take-up

Reel Holder

For vertical type tape recorders and high class tape recorders whose
rewinding and fast forwarding are done at high speed, a Rubber Holder is
used for holding the Reel to the Reel Table lest the Reel should move
off or vibrate.
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Used for making and breaking of electrical circuits. Operates on the
magnetic effect, in that an electrical current flowing through the coil
produces a magnetic field to move the Relay contacts.

Reel-to-Reel System Tape Recorder

Tape Recorders usually use non-polar electro-mechanical relays.

In PANASONIC Tape Recorders with Dual Power Matic, a relay switches
between AC power and Battery power.

Reluctivity

Records, plays back or erases while the Tape is being forwarded from 8
the Supply Reel and taken up by the Take-up Reel, and is most commonly
used at present.

The opposite is the Endless System recently used for 8-Track
Cartridge and 4-Track Cartridge players.

| A H /
' The 2- or 4-Track Compact Cessette of Philip’s type is a Reel-to-Reel I:H.;+ It is desirable that the magnetic

system Cassette. tape have high Hc and Br.
He: Anti-magnetic Power

Bm: Maximum Residual
Magnetic Flux Density

f Relay —8

The amount of reversed magnetic field required to return the residual
magnetism of the magnetic material to zero, and is represented by Hc.

The higher the value of Hc, the more difficult the erasure of the
residual magnetism.

However, the higher the value of Hc, the better the results of record-
\ ing tape.
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Remote Control

A device to record playback and stop a tape recorder at a distance
from the set.

Most tape recorders of the electromagnetic push-button type can be
operated by remote control, while many portable types are equipped with
the Power On-Off Switch at the microphone to start and stop the tape.

Reproduce

Synonym of "Playback”.

Re-recording

When the tape is edited, or when the tone quality or volume of sound
recorded on the tape is uneven, it is necessary to playback the recorded
tape and adjust the volume and tone quality to an equal level for the
complete length of the tape. This recording after the adjustment is
termed Re-recording.
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Residual Magnetism

Br:
Residual Magnetic Flux Density
in Optional DC Magnetization

When a magnetizable material is magnetized, some magnetism in it
remains even when the magnetic field is removed. This is called Residual
Magnetism and the amount of magnetic flux per unit area is called
Residual Magnetism Density.

RETMA

Radio Electronics Television Manufacturers EIA Association, recently
known simply as EIA.

Reverberation

When the sound being produced in a room is stopped suddenly, the
sound wave energy does not disappear immediately but reduces gradu-
ally while reflecting from the ceiling, floor, surrounding walls, etc.

181




R-10 R-11

The energy which remains after the original sound is made is called RIAA
Reverberation.

Reverberation gives "depth” and "profoundness” to the sound. How- ' :
ever, if it becomes excessive, its clearness is sacrificed. |

50c/s
! g ' ime" e — 3 — 7 T
| Refer to "Reverberation Time™. ! S —.gﬁfoct Equalizer Correction Characteristic -
| =T 111 —1 I T
| 19 ] = 2130Hz
! 0 - i
: ' I o 4 500c/s 16dB/act i
=T W 1 1 VR T 2 I
Reverberation Time | Recording Characteristic —
—20 (RIAA Curve) ]
e = i <
i |
20 50 100 200 500 1,000 2,000 5000 10,000 20,000

Record Industry Association of America.

tra—— ; ; ; ;
R"____—ws‘i’;" LP disc recording uses constant amplitude recording. The RIAA
provides the standard for this recording. The RIAA Curve is used for disc

Reverberation Time(sec.)
Iz
1]
E

Sound Strength(dB)
b
8 8 8

i a0 D = ] recording in all countries of the world.
TEAUER Sy When a recording is made by a tape recorder, it is not advisable to
. N _ : _ :
Time(sec.) Volume of Room V(m’) supply the output of a magnetic cartridge directly as input, because the
Fig. A Fig.B high freguency range is then emphasized too much.

It is necessary to use the pre-amplifier which compensates the output

When sound is made in a room of a certain dimension, 60th echo and of the magnetic pickup,

reverberation are heard. An echo enters the ears after one “"bounce” off No such problem arises with crystal or ceramic pickups.
of a wall or similar object, separately from sound which comes out directly
from the source, while reverberation is sound reflecied by the walls,
ceiling and floor repeatedly, becoming smaller and smaller, !

Reverberation Time is the time elapse from when the sound stops to
when the amount of sound remaining in the room decreases to —60 dB

of the original level (1/1,000,000). Fig. A shows an example when the
reverberation time is 0.3 sec. Also called a Velocity Microphone, it is a microphone having dual

directional characteristics (front and back).

Ribbon Microphone

| Echo and reverberation are essential for hearing music or speech. ‘
But too much echo and reverberation are not desirable. The optimum A Ribbon (light and thin aluminum foil 2~4 mm wide and 40~50 mm
reverberation time is shown in Fig. B. long, with pleats) is stretched loosely between the Magnetic poles.
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nm?on Holder
o'o
Ribbon :-__ e (a) Sine Wave {b) Rectangular Wave
™~ B _
H 5 L Fl l_' I
Terminal 1
2
= = When sound crosses the Ribbon, it vibrates due to the difference in
E = pressure between the sound at the front surface of the ribbon and that Effective Value: E - Effective Value: E
~ at the rear and, on the same principles as a generator, voltage is produced. Maximum Value : EchzE__ Maximum Value: Em=E
. However, since it does not vibrate by sound pressure from the sides, it Average Value: Eav:z—::zE AVeragE Valie: Eav=E

has dual directional characteristics.

Because this Microphone is stable and directional, it prevents howling.
But it cannot be used outdoors or where wind blows, Since its sensitivity
is low, the Amplifier Gain must be raised. In addition. it is not resistant

to vibration.
! For example, if the power source voltage RM.S. value is 100V (AC),
the maximum and average voltages are shown by the following relation
R.M.S. Value ships.

AC voltage or current change in value and direction over a period of l Maximum Value=Em=y2x 100=141.4V
' 2xy2x%100
e

time. A method of indicating the effective value of this AC is stated in

terms of the RM.S. Value. R.M.S. Value is a more accurate indication than ‘ =898V

Average Value=Eav—
maximum or average values. _
g Since Wow and Flutter of a Tape Recorder are due to continuous

RM.S. Value=+vaverage of (instantaneous value)?2 fluctuations of frequency, the fluctuations can be expessed in an R.M.S.
Value.

| The figure indicates the relationships between RM.S maximum, and
| average values of a sine wave. |
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Roll Off Frequency

N

N

Example : Reproduction Equalization for Magnetic Pickup

—== Response

Fr

—* Freguency

When an LP disc record is reproduced by a magnetic pickup, it is
necessary to use an amplifier having an equivalent circuit in order to
make the output flat,

When doing so, frequency (Fr) begins working to lower the high
frequency range. This frequency is called Roll Off Frequency.

R.P.M (Revolutions Per Minute)

The unit of rotational speed of a motor, representing the number of
revoltions per minute. When the number of rotations is shown by N, the
following formula is obtained.

120f
N=—%—rpm.

Where, f: frequency at power source
P: number of poles
For instance, in the case of a 2-pole motor,

for 50¢c/s N =l29-;i = 3,000r.p.m.

for 60 ¢c/s N =L02>ﬂ = 3,600 r.p.m.
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Rubber Belt

Located at the rotary parts of tape recorder mechanisms. The Drive
Belt conveys motor torque to the capstan to drive the tape. The Take-up
Belt or Rewind Belt turns the reel table to take up the tape. The Counter
Belt drives the tape counter. Each thus plays animportant role to convey
torque of the motor.

|

i

Belts of PANASONIC tape recorders are silicon rubber or neoprene
rubber. Features of popular rubbers are:

1. Neoprene Rubber (CR)
It is generally black in color, and superior in anti-flex, elongation,
strength and anti-ozone properties. Somewhat inferior in abrasion
resistance. Lowest temperature range for use is —5°~—10°C.

2. Silicone Rubber (SIR)
It is specially excellent in temperaturer esistance, anti-flex property.
etc. However, its drawback is that it has very low tearing resistance
and if nicked, soon breaks.

3. Natural Rubber (NR)
It has overall rubber characteristics, but is inferior in abrasion re-
sistance.

4. Nitrile Rubber (NBR)
High abrasion resistance and oil resistance. However, its molecules

become crystallized at low temperature and cracking breakage may
take place.
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|
i 5. Polybutadiene Rubber (BR)
It has overall rubber properties, and is especially excellent inresistance
to flex and abrasion. But its molecules are damaged by ozone which
f causes cracks. When torn, it breaks, a fatal defect for a beit.
' 6. Urethane Rubber (UR)

Although high in abrasion resistance and flex resistance, of its quality
varies considerably. It cannot be used at temperatures lower than

-10°C.
(The above are characteristics of various rubber belts and do not neces-
sarily apply to the rubbers proper.)

188

SAA

Standard Association of Australia, or the Safety Standard enforced
in Australia. Emphasis is especially placed on the human safety.

It is said that an electric shock accident in Australia is very rare due
to the throughgoing standards in force.

Safety Standards

Certificare of ap:  Certilicate of approval by Canada Salety
proval by tha the Elecinic Laboratory Specificaton
American Insur- ol the Los Angeles Cay Certilicale

ance Association  Building Salety Bureais

SIA (D)

Australia Salety Denmark Safery
Specihication Specilication
Certificate Cerulicaie

_ Specifications set forth to prevent occurrence of such accidents as
fire, electric shock, etc. in use of domestic electric appliances.

A Safety Standard is enforced in each country and applied to, the
production, sale and import of electric appliances. In some countries,
the sale of electric appliances is not permitted unless they meet the
standard
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Safety Standard examples:

BSI Standard (England) SAA Standard (Australia)
CEE Standard (Europe) SABS Standard

CSA Standard (Canada) (Union of South Africa)
DEMKO Standard (Denmark) SEMKO Standard (Sweden)
FINKO Standard (Finland) SEV Standard (Switzerland)
KEMA Standard (Netherlands) UL Standard (US.A)
NEMKO Standard(Norway) VDE Standard (Germany)

Saturation Erasing

A method of DC erasing. The tape is magnetized to the saturation
point. This is called Saturation Erasing.

It is accomplished by applying a strong DC to the Erase Head or by
running the tape while one pole of a permanent magnet is in contact with
the tape.

The method is simple and inexpensive, but it results in conspicuous
erasing noise.

Self Demagnetization

When N poles and S poles of a long magnetizable material (such as
magnet tape) are partially magnetized successively in that long direction,
smaller signals are weakened by preceding or following signals or by
larger signals. This phenomenon is called Self Demagnetization. It
takes place conspicuously when:

Magnetic field is strong.

Both poles are close to each other.
Hc of magnetizable material is small.
Magnetizable material is thick.
Frequency is high.

20 ol
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Selenium Rectifier

Metallic Washer,

Metallic Electrode
Washer

Selenium
Membrane

One of the parts to convert AC into DC. Its structure is shown in the
above figure. Rectification takes place between the selenium layer and
the surface electrode.

Features:

1. Current density in normal direction: 2x 103 A/m2
2. Voltage drop: 1.0V

3. Limit frequency: 1,000 Hz

4. Maximum temperature 80°C

5.

Reversed direction current: a little higher than that of

silicon rectifier.

6. Self curing capacity:
When insulation is broken due to high voltage applied in the
opposite direction, selenium is heated and molten by the breaking
current.  When it resolidifies, it again becomes an insulation
material, and does not permit the current to pass. Thus breakage
is cured.
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Self Weight Controlled Reel System

B )Right Reel Table

@ Felt

(B) Plate

F.F Roller
Rubber
F.F Raller ®

(B)Reel Pulley

_ Reel Pulley
(1) Receiver

(@) Rod

Reel Table
2 (3) Counter Pulley
(7) Receiver Felt

———(B) Receiver Plate

el
I
.

F.F Roller Metal

For PLAY
When (2) is pulled to the right, (1) is lifted,
(4) and (5) come contact each other, there-
by transmitting rotations to (A).

For F.F (Fast Forward)
(6) moves to the right and A and B rotate
together as one body.

For STOP and REW
(2) moves to the left, (1) drops down, (4)
and (5) move away. and (A) stops rotating,
while (7) and (8) contact each other, there-
by producing Back Tension.

The forward take-up tension (recording and playback) and back
tension are kept constant regardiess of the diameter of take-up tape, by
utilizing the Reel Table, Reel and Tape weights. This is called Self Weight
controlled Reel System.

Its function can be explained by the Self Weight Controlled Takeup-
Reel Table as an example.

The Reel Table has a metal plate attached to the Reel Pulley, and a
Felt to the Reel table so that the pressure will vary according to the
weight of the Tape.
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Suppose that the rotationary power of the Reel Table is F. F is in
proportion to the abrasion coefficient (¢) between the Reel Table and the
Reel Pulley, and to the weight (M) of the Reel Table including that of the
tape.

FamiMid T saoanessmrnmaintl
In addition, there is a relation
Fimh 8T ceemmrnsossssremenssvsnmaes 2

Where, T = Take-up tension
r = Tape diameter

At the beginning of take-up, the take-up tape diameter, reel weight
and reel diameter are all at minimum.

Mt X =T BT i
+« They become maximum at the end of take-up.
MzxXx p=rz2®Tz cvrerveennn. &

» Therefore, from formula 3, the take-up tension at the beginning of
T1 is obtained as follows:

Ti= M i B
Fil

* Likewise, from formula 4, the take-up tension at the end of Tz is
obtained as follows:

Tai= -M-E— B I o i (5]
ra
« Therefore, in consideration of Mi<Mz and r1<r2,
T LIS

The take-up tension is almost constant having nothing to do with the
taken-up tape diameter.

This mechanism is employed for horizontal type tape recorders, and
not for vertical type.

SEMKO

Svenska Elektriska Materielkontrollan Stalten (Swedish Safety Stand-
ard),.

Most electric appliances (except for industrial use and the like) must
be subjected to inspection.
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Shading Coil Induction Motor

Shading Coil

A type of Induction Metor using a Shading Coil for motor starting.

This motor is inexpensive and used in many popular Tape Recorders.
The motor windings also act as a power transformer.

The Shading Coil is a Short Ring installed on the Magnetic Po_le. A
phase difference occurs between this Short Ring and the Magnetic flux
of the main magnetic pole, producing the force required to start the
Motor.

Short Ring

Short Ring
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Leakage of magnetic flux always takes place from the Power Trans-
former and Motor. If the Head or Input Transformer picks it up. hum
increases and S/N ratio worsens.

In order to minimize the leakage of magnetic flux, a Copper Band is
wound around the coil core of the Power Transformer Motor. This Copper
Belt is called a "Short Ring”.

Signal to Noise Ratio (S/N)

A factor used to indicate Amplifier quality. It shows the relationship
of signal strength to noise strength and is expressed in dB.

The higher the S/N, the better the characteristics of the Amplifier.
In general, it may be 30~40 dB in normal use.

Silicon Diode

The Silicon Diode is a kind of rectifier (to change AC into DC), in
which a silicon semiconductor is used as a rectifying element.

The Silicon Diode is usually used as the rectifier for PANASONIC Tape
Recorders.
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Features:

1. It can be used even at high ambient temperature.
(Element limit temperature: 150°C)
2. Its voltage resistance is several hundred volts.

3. It displays high efficiency in rectification.

Sijlicone Grease

Silicone grease consists of silicone oil and soap. Itisa gooc_‘. lubricant
since its characteristics, such as viscosity, show little fluctuation over a
wide temperature range.

It is widely used as lubricant for the sections between mechanism
chassis and rod. axis and bearing of PANASONIC Tape Recorders.

It is milky white in color.

Silicone Rubber

Unlike common rubber (-C-C-), the main chain of silicone elastomer
rubber is made of siloxysan bond (-Si-O-Si).
This bond constitutes the fundamental molecular structure of rock-

crystal or quartz. Since its bonding energy is stronger than that of
(-C-C-), it is superior in heat resistance.

Features:

1. Physical properties vary little over a wide temperature_ r_'ange
(—60°C~250°C). In particular, it does not lose its elasticity at
low temperature.

2. Has excellent weather fastness and has considerable oil resistance.

3. Electrical properties do not change greatly in a wide frequency
range.

For tape recorders, it is mainly used as the material of the belt which

connects the motor pulley with the flywheel.
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Single Ended Push-Pull (SEPP) System

00

ﬂ SPEAKER

@

The figure shows an SEPP and an OTL circuit. It functions as follows:

The output from Tr 1 is supplied in the same phase, to PNP transistor
Tr2 and NPN transistor Tr3. Each transistor amplifies, but due to the
circuit characteristics provides opposite phase signals The outputs are
amplified by Tr4 and Tr5 through the series emitter follower circuit. Tr4 .
and Tr5 are in series to the DC supply circuit, but the two AC signal i
outputs are superimposed and provide class B push-pull action. |

Features

1. Frequency response in the low frequency range is excellent
through use of the series emitter follower circuit. Feedback
greatly improves the response.

2. Low loss, and large outputs can be obtained.

3. As for any push-pull circuit, even-order harmonics are cancelled
reducing distortion. Very little switching distortion takes place.

Single Track

Also called a Full Track System. Recording is made on the full width
of tape 4" (6.25 mm) in only one direction.
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Features: The Angle of the Head Slit Gap section must be exactly perpendicular
_ to the tape running direction. This Angle is called the Slit Angle. Itis
1. Large playback output can be obtained. often referred to as the Deviation Angle between the accurately per-
2. S/N ratio is better. pendicular line to the tape direction and the slit gap.
Drawbacks : When this deviation angle is large, output lowers more conspicuously

for the higher f i
1. Since the recording and playback are made in only one direction, 8 réquency range as the Head Core becomes wider.

it is not economical. Therefore, it is necessary to make the angle adjustment very

| . N carefully.
| 2. Tape must be rewound whenever recording or playback is finished, y

I ; he adj ' i ] ;
H | This system is therefore used today only for high class tape recorders, The adjustment of this angle is called Azimuth Alignment.

in particular, for professional use, and has little possibility of general
use. Slit Gap

Progress of Tape

T 0 |-

Best Good Bad

UL &

Unsatisfactory Gap

SKD

Semi Knock Down, a method of shipping an equipment in assemblies,
to a partner in a technical assistance agreement, for final assembly in
another place. For instance, a tape recorder is shipped as disassembled
parts, viz., Amplifier, Mechanism, Cabinet, etc.

Gap Form

Slit Angle

A narrow gap made in front of the Head Core. A Magnetic Circuit
is formed by winding the coil around the ring core. During recording and
B erasing, it is necessary to remove the magnetic flux of the core to the
front of the core (the surface in contact with the tape). During playback,
a section to pick up the flux leakage on the tape is necessary.

o] 7

The Slit Gap, which is the most important part at the Head, is installed

It is desirable that A coincides

with B for this purpose. As shown in the figure, a thin plate of beryllium or
" A: Direction of Head slit. phosphorus bronze is inserted in the thrust part of the core.
1 B : Vertical to Tape direction.
The Record Head Slit is about 10g, while the Playback Head Slit and

Record/Playback Head Slit are 2~5p and the Erase Head Slit, about 200x.
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Sound Monitor
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Sound Monitor Circuit

A very convenient method for recording one’s own voice, music and
many other sounds by a tape recorder while listening to the sounds (being

recorded) through the speaker built in the tape recorder.

The Sound Monitor Method is found on most modeis of PANJ_ASOMC
Tape Recorders. It is a unigue system which enables one to momtgr the
sound being recorded. It may also be used as a Speaker, without

mounting tape.

Sound on Sound

:Track
Track
Track
Tratk

Third Recording

Original Recording Second Recording

Sound on Sound is a way of recording in which sounds are recordeg
one after another on already recorded sound to obtain an effect as if
multiple sounds were recorded at the same time.
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The original recording is first made on Track 1, and when another
sound is recorded on Track 3 corresponding to Track 1, the playback
sound of Track 1 is superimposed on Track 3 simultaneously as recording
input of Track 3.

Then the third sound is recorded on Track 1 corresponding to the
two previous sounds recorded on Track 3, and at the same time, the two
sounds on Track 3 are recorded over the former on Track 1. Thus, 4th,

5th and successive sounds are recorded one after another every time
the recording track is changed.

Sound with Sound

A Niack | 2oeiiss ]
Track 2
Vo 1 IACK 3 i

Track 4
CHANNEL 2

CHANNEL 1

Original Recording  Second Recording Simultaneous Playback

As compared with a duet perfomed by two persons, Sound with
Sound is a way of recording to perfom a duet by one person.

First, the original sound is recorded on Track 1 and then, while
listening to the recorded sound, another sound is recorded on Track 3.
When these two sounds are played back at the same time, they sound as
if they had been recorded simultaneously.

This method is often used for language study and produces very
satisfactory results. Teaching material is recorded on Track 1. Then,
while playing back the teaching material, one’'s own voice is recorded on
Track 3.

I
@
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Both of them are then played back at the same time so as to repeat
the practice while making sure of the pronunciation, intonation, grammar,

etc.

Space Loss

When the tape is not in close contact with the Head Surface, the
output, particularly in the high frequency range, decreases. This can be
caused by dirt or dust on either surface, and prevents the Head from

picking up all recorded magnetism.

This is all the more conspicuous when the frequency is high. For
instance, 5¢ of dust will cause a deterioration in freguency response qf
about 1.5 db at 1 KHz, and about 14 db at 10 KHz. In order to prevent it,
the following precautions should be observed:

1. Keep tape surface dust free.

2. Wipe dust and grease from tape by using a piece of gauze dipped
in alcohol.

3. Maintain correct tape tension and pad pressure.

Speaker

Converts electrical variations into sound variations. Although many
types are available, the dynamic speaker is the most common. To obtain
best reproduction of all audio frequencies, speakers with special charac-

teristics are used:
1. Double Cone Type 4. Middle Range (Squawker)
2. Composite Type 5. Treble (Tweeter)
3. Bass (Woofer)

A Woofer, Squawker, or Tweeter cannot work alone to provide full
frequency response. A combination of Woofer and Tweeter are used in
two-way Speaker systems, and a combination of Woofer, Squawker, and
Tweeter are used in three-way Speaker systems.
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Spindle Oil

_ Alk'rnd qf me_:-:hine oil. Having good thermal resistance and low
wscc_:-sllty. it is suitable for light load high speed rotary parts and high
precision equipment. For tape recorders, it is used at the motor shaft.

Splicing Tape

Used for repairing magnetic tape when it is broken, or when editing
tapes. It has particularly strong bonding power and yet is not sticky. —

Spring Controlled Reel System

Right Reel Tabie

Right Reel Table Pulley(2)
Reei Table Felt

Right Reel Table Pulley( 1)

Friction Spring

Back Tension Spring

The structure of a Takeup Reel Table with constant turning speed.
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This Reel Table is employed for vertical type, horizontal/vertical type
and portable type tape recorders.

The rotating power of the Reel Table is controlled by the spring
mounted on the shaft of the Reel Table.

Therefore, the tape tension is stronger inside and weaker outside.
This difference varies according to the Reel used.

To show the representative value of the tape tension, the largest
reel for the set is used, and the taking-up power on its periphery is used
to express the value.

Spring Gauge

Capstan

Pressure Roller

Spring or lead wire

Spring Gauge

Measures relatively high pressure like the pressing force of a pressure
roller. There are various kinds of Gauges ranging in weight between
500g and 5 Kg.

Shown above is an example of how to measure the pressure of a
pressure roller:

Pull the Spring Gauge on the center line between the Capstan Shaft
and the Pressure Roller Shaft. Use a Spring Gauge of 200g~2 Kg.
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Squawker

Used for high-fidelity reproduction of middie range frequencies (ca.
500 Hz ~ 3,000 Hz), in combination with the Woofer and Tweeter.

Squawkers of 6-1/2" and 8" diameters are generally used; specially
designed squawkers are seldom used. They are selected from Single
Cone Speakers.

There are 2 types, viz., the Cone Type and the Horn Type.

Stabilizer

Used for absorbing unevenness of back tension so as to send out the
tape smoothly; used only for high class models.

Consisting of Tension Arm and Flywheel, it absorbs unevenness of
back tension caused by

1. Uneven torgue of the motor
2. Slipping of tape on the reel
3. Looseness of tape on the reel

Stacked Head

Refer to "Inline Stereo Head".

Staggered Head

A Stereophonic Record/Playback Head in which the Head Element for
CH-1 is mounted about one inch apart from that of CH-2.
It is not used currently.
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Standard Bias

.

- —-.f'-"
1S=J Distortion

—= Bias Current(])
Is2 : Standard Bias Current

—= Qutput (db)/Distortion (%)
—e= Output (db)/Distortion (%)

—a= Bias Current (1)
Is1 : Standard Bias Current

(a) Bias Characteristic of DC Bias (b) Bias Characteristic of AC Bias

The Bias value at which the record signal when played back shows
high output without much distortion.

When a given frequency (1,000 Hz) is recorded at a given level while
the bias is gradually varied, the output characteristic during playback of
this tape becomes as shown in the above figure.

In a DC bias system, the point of maximum playback output corre-
sponds to the point of minimum distortion. This point is called Standard
Bias.

In an AC bias system, the point where distortion is minimum is the
point where the bias current is increased to such an extent that the play-
back output is lowered by 1 dB from the highest point: This point is
called Standard Bias.

Standard Erasing Current

The most effective Current Value for erasing.
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— Erasing Ratio(db)

Is

"

——= Erasing Current (1)

Is: Standard Erasing Current

Variation of the erasing ratio to erasing current is shown by the
curve above. When the erasing ratio reaches a certain level, the Head
Core is saturated and the erasing ratio cannot be increased even if the
erasing current is increased more.

The current value a little lower than the standard is called the =

Standard Erasing Current.

Standard Recording Level

Saturation Level

\

Distortion, Ratio 3%

N

—
(=]

e
o

Playback Output (db)

—_—

—== Recording Input
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The input level of the Record Head at which playback output lower
by a certain’constant than the saturated playback output of the tape with
500 Hz (or 1,000 Hz) is obtained.

At a certain level, it may be a little different by each standard but, in
general, a point between —10dB~—15dB from the saturation point is
adopted.

Standard Tape

1. This tape is 2 mil (55¢) thick compared to long play tapes such as
Extra Tape (Golden Tape), Double Play Tape (Golden S Tape), Triple
Play Tape, etc.

2. Itis used for regulating the frequency response of the tape recorder
amplifier just like the freguency record disc used for testing the
pick-up.

The Amplifier of the tape recorder has an Equalizer Circuit to make
up for the output characteristic of the Head. It is necessary to integrate
the characteristic of this circuit so as to make the recording tape inter-
changeable.

In general, the Playback Amplifier (including Playback Head) is
adjusted by playing back the test tape, and then the Record Amplifier is
adjusted on the basis of the adjusted playback system.

There are test tapes available which meet NAB or DIN standards.

‘Stereophonic Recording System

A system to record sound on two independent channels so that when
played back the effect of depth or spacing is obtained.

For example, when recording an orchestra performance, recording is
made separately through independent electronic circuits, of the right and
left sides.
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Mixing

Recording

Many microphones can be placed in the orchestra at individual instru-
ments and the sounds can be mixed into two channels for 2-channel
stereo sound.

Stereophonic Sound

Sound which has the feeling of direction, depth, movement, and
width,

We hear many everyday examples of stereophonic sound:; for exam-
ple, a live concert by an orchestra, an automobile approaching and then
departing, an airplane flying overhead, etc.

Stereo Tape Recorders and Stereo Disc Records are used to record
these effects.

Refer to "Stereophonic Recording System'.
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Stereo Tape

Tape recorded in the stereo mode. Many tapes of this kind are
currently on sale.

There are the following types: 2-Track Stereo, 4-Track Stereo, 8-
Track Stereo, and Cassette 4-Track Stereo. The most popular is the 4-
Track Stereo type.

Refer to “Stereo Recording System”.

Stroboscope

It is possible to check the number of rotations by the combination of
intermittent light and a striped disc.

This disc is called a stroboscope.

It is generally used for measuring the number of rotations of a motor,
capstan shaft, etc.

When a fluorescent lamp is used, the number of stripes of the strobo
scope can be calculated by the following formula:

N = 2 % 60f

= where, N = number of stripes

n = number of rotations
f = frequency
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Superimposed Current

v

|
£AX o I = AR WAV
LW R IATATATATRTA YN YO
| [\
Recording Audio Bias Signal Current Compound Wave Form
Signal of Bias Signal Current
and Audio Signal
Current

The current made by superimposing different currents. For instance,
when the wave of recording current which passes the Head is analysed,
current consisting of bias current and signal current (as shown in the
above figure) can be observed,

There is also a wave of amplitude modulation which is similar to
superimposed current. However, it is basically different from the latter.
For details, refer to “Amplitude Modulation”.

Supply Reel

The reel placed on the Supply Reel Table (usually, the left side reel).

A fresh tape before recording (or a recorded tape for playing back) is
placed on the Supply Reel.

Synchronizer

A device installed between a movie projector and Tape Recorder to
keep sound and picture together.
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Synchronize them by use
of the Synchro-Box.

Projector

Refer to "Eight (8-mm) Synchronizer”

Synchronous Motor
A motor which rotates at a synchronized speed under normal
operating conditions.

As compact synchronous motors, there are hysteresis type and induc-
tion start-up permanent magnetic type motors. Most of the synchronous
motors used for tape recorders are of the former type.

Refer to “Hysteresis Synchronous Motor",

The relation between rpm of the synchronous motor and N (synchro-
nous speed), is shown below.

= 120 f/p (rpm)

where p represents the number of poles and f, the power
frequency.
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Take-up Reel Table

Reel

Table
== E= Idler Feit
Idler
Takeup

Takeup Pulley
Motor [~ Takeup Pulley Plate Spring FE Ring

For High Class For Standard For Standard or

Sets Horizontal-Use Models Vertical-Use Type Sets

The Take-up Reel Table takes up the tape with appropriate tension
during forwarding and fast forwarding of tape, and provides rewinding
back tension.

Roughly speaking, there are three varieties of Reel Tables: 3-motor
type, Self-weight type and Spring type. Refer to the specific terms for
details.

Take-up Tension

Torque for taking up the tape onto the reel is called Take-up Tension.
Take-up Tension can roughly be divided into two, viz.,, take-up tension
for playback and recording, and take-up tension for fast forwarding and
rewinding.

1. During playback and recording:
It is necessary to take up the tape with appropriate tension when it is
sent out by the Pressure Roller and Capstan. By slipping at the reel
table, adequate torque is applied.

2. During fast forwarding and rewinding :
It is necessary to take up the tape at high speed. Accordingly, the
take-up tension becomes higher than the tension at the time of play-
back. The mechanism is so designed that the Reel Table is prevented
from slipping by the Roller, etc.
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Tape Base

Magnetic Layer

e

a
1.5mil (38x) 0.5mil (124

},;\@ 5= Tape Base (Plastic)

Standard Tape

The base is made into Magnetic Tape by coating the surface with
magnetic membrane. It must resist pulling, show little elongation or
shrinkage by temperature, and not become deformed.

Until recently it was usually made with acetate cellulose base.
Currently, it is being replaced by polyester base which has better
properties.

The way to distinguish acetate base from polyester base is as follows:

When the tape is pulled, if it breaks without stretching, it is acetate
base and if it breaks after stretching, polyester base.

Tape Counter

Connected to the Rotary Shaft of the Tape Deck to indicate the
amount of tape driven. There are two types: the Digital System and the
Clock System. (Refer to specific terms.)

PANASONIC Tape Recorders employ the Digital System Tape Counter.
If the indication of the tape counter is noted, any desired point on the
tape can be located easily.
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Tape Clip

A clip to hold the end of the taken-up tape so that it will not loosen.

Tape Deck

A mechanism used for recording and playback which, because it has
no speakers and amplifier of its own, must be connected to an amplifier
and separate speakers. Tape Decks can be classified roughly as follows:

1. According to the power source;
a. AC system

2. According to the internal mechanism-1
a. l-motor system
¢. 3-motor system

3. According to the internal mechanism-2
a. One-direction system
€. Automatic reverse system

4, According to the operational mechanism
a. Lever system b. Push-button system
c. Change lever system

5. According to the head
a. l-head system
¢. 3-head system

b. Battery system

b. 2-motor system

b. Manual reverse system

b. 2-head system
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Tape Guide Tape Limiter

Tape Guide

Prevents vertical movement of the tape so that the tape driven by

———— the capstan is kept in the proper track position on the head surface. For A metallic piece installed close to the Head to prevent the tape from
=8 this purpose, Guides are installed at both ends of the Head. getting out of position on the Head due to vertical vibration, etc.

il Without the tape guides, the tape may move about and cause such Regarding the troubles caused by vertical vibration of the tape, refer

= troubles as (1) level fluctuation, (2) crosstalk between tracks, (3) deteri- to "Tape Guide".

oration in sound quality due to deviation of angle, etc.
The tape Guide serves to prevent these troubles.

Another important role of the Tape Guides is to guide the magnetic Tape Mechanism
tape from the Supply Reel to the Take-up Reel smoothly via the Head.

Refer to “Tape Deck”.

Tape Index Counter Tape Noise

Usually called Tape Counter Classified into Digital Tape Counter and \ The playback noise heard when a tape on which no recording has
Clock Type Tape Counter. Refer to the specific terms. | been made is played back. g

This opcur_s when the magnetic surface of the tape is not smooth or
‘ when erasing is not done completely. In order to reduce it, make the
tape surface smooth. AC erasing causes less tape noise than DC erasing.
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When the frequency component is higher than 5Kc, the noise level

does not fluctuate according to the frequency, in order words, the noise

level remains the same.

Tape Pad

Tape Pad

The device to bring the tape in close contact \:vith the head surface
during recording and playback. It consists of highly permeable plate
(of such as permalloy) and felt or moltprene pasted to each other.

It not only presses the tape against the headl surface, but serves as
the Head Hum Shield. (When the Playback Head picks up the leakage flux
of the transformer or motor, the leakage flux becomes hum.)

When the contact between the Tape and Head is not satisfactory,
the recording magnetization and playback output become extremely
weakened. The Pad Pressure should therefore be kept normal con-
stantly.

Pad pressure differs from one model to another, but itis 5~20g for
small models, and 15~50g for large models.
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Tape Reel

Hem Parts Length Thick- Recording Time (both ways)

Mo, ness Tiips 3 ips 15 ips

No.7
?Iandard RT-T- 1200 ft (370m)| 50m 1 hr. 2 hrs. 4 hrs.
ape

No.5

Standard | RAT-5 600 ft (185m) | S50u 30 min. 1 hr. 2 hrs.
Tape
No.4 1
Standard |RAT-4 400 ft (124m) | S50 20 min. 40 min
Tape 20 min,
No.3
Standard | AT-3 200 1t (62m) 50 10 min. 20 min. 40 min,
Tape
No.7 1 hr

Golden RT-7G | 1800 ft (555m)| 38u A 3 hrs. 6 hrs.
Tape 30 min.

No.5 1 br,
Golden RT-5G 900 ft (277m) | 38u 45 min, 3 hrs.
Tape 30 min,
No.4
Golden |RAT-4G | 600 ft (185m)| 38¢ | 30 min 1 hr. 2 hrs.
Tape )
Na.3
$oldun RT-3G 300 ft (92m) | 38x 15 min 30 min 1 hr.
ape
No. 2
$ohu-n RT-268G | 200 ft (62m) | 38u 10 min, 20 min. 40 min.
ape
No.3 1 hr
Golden 5 |RAT-2S 400 ft (124m)| 28pu 20 min. | 40 min d
Tape 20 min.
Cassette

Tape

RT-80 | 300 ft (90m) | 184 - s 1 b

The spool upon which Magnetic Tape is wound. Various diameters
are 24", 3", 4", 5", 6", and 7”. The large 10” reel is used for high
quality, particularly broadcasting models.

Tape Shifter

At times other than recording or playback (for instance, fast forward
or rewind), the tape is separated from the head surface to avoid abrasion
of the Head.
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Tape Shifter

The movable metallic device for this action is called Tape Shifter.

Tape Speed

The speed of the Tape running in front of the Head during recordm_g
and playback. For interchangeability of recording tape, Tane Speed is
standardized by the IEC, and this standard of tape speed is adopted by

each country.

The principle Tape Speeds are:
15 inches per second = 38 cm per second
7-1/2 inches per second 19 cm per second
3-3/4 inches per second 9.5 cm per second
1-7/8 inches per second = 4 8 cm per second

Il

Tape Speed Accuracy

Shown by percentage of the difference (allowance)lbetween the
rated speed (74 ips, 3% ips, etc.) of the tape recorder and its actual tape

speed.
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If the Speed Accuracy is within +3%, there is no practical difficulty.
But, for a tape speed of 7% ips (19cm/s) or for high grade Tape
Recorders, an accuracy of +2% or less is desirable,

It is simple to measure the Tape Speed Accuracy with a Timing Tape.
For details, refer to "Timing Tape".

Tape Speed Fluctuation

The percentage of difference between the maximum speed and the
minimum speed in the range from the start to the end of the taken-up
tape as against the rated speed.

It is ideal that the speed fluctuation ratio is zero, in other words
that the tape speed is constant at every point. However, since the
take-up tension varies according to the amount of tape taken up around
the Reel, there is inevitably a certain variation in speed.

Usually, there is no problem if the fluctuation ratio is within 2%.

PANASONIC’'s Standard in this respect is 1.0~1.5%. which is more
rigid than the above.

Tape Splicer

When recorded tape is to be edited, or when broken tape is to be
Joined, the Splicer is used.
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Tape Squeal

When abrasion between the contact surfaces of the tape is too big.

! the tape skips and vibrates. |f the vibration is audible, it is heard as tape

‘ squeal. The cause of increasing abrasion is the coating material on the

| tape (magnetic powder, binder, etc.) deposited on the contact surface of
the Tape, Tape Guide, Head or Pad Felt.

To aboid tape squeal, it is important to keep the tape surface always
clean.

Tape squeal is apt to occur:

1. When the tape is thin.

When the tape speed is siow.

When the back tension is too high or too low.
When temperature or humidity is high.

When the tape is used very often. Used for recording a telephone conversation. It is made of iron core
with a coil at which inductive voltage i . '
) ge is produced by the m
leaking from the telephone. ’ anete flx

<

It is connected to the MIC Input Jack of a tape recorder.

Tape Transport Mechanism

Synonym for Tape Deck. Refer to “Tape Deck”,
Tension Arm

Telephone Pickup

N
: Tension__‘_;‘ KL
5"': 5t A X
| ol
i '

RP-963 RP-964

Flywheel
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1. Used for applying necessary tension to the tape. and for absorbing
instantaneous transient phenomena due to the inertia or mechanical
time lag on the Take-up Reel Table while the Capstan forwards tape
at a constant speed.

2 Some Tension Arms interlock with the Switch so as to stop the tape
recorder automatically when the tape is finished or broken, and
others return the operation mechanically to the stop mode.

Tension Gauge

N
o _
Reinforce it with
binding tape
4* Tape

Measurement of takeup tension in FF., REW. and
PLAY modes.
Measurement of takeup tension In PLAY mode:
Use a 50g or 100g tension gauge.
| In REW. or FF. mode:
g Use a 300g tension gauge.

gauges used for tape recorders: 10g, 50g. 100g, 150g, 200g, 300g.

The above figure shows how to measure takeup tension.
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A spring gauge for measuring relatively low tension such as tape
takeup tension, pad pressure, etc. There are several kinds of tension

T-13

Tension Pulley

Tension Spring )
Takeup Reel Table
o

Tenswn Pulley

A pulley to apply tension to the Belt and to vary the tension. Usually,
a special cloth belt is used.

The figure shows an example of Takeup Reel Table driven by the
Tension Pulley.

Thermistor
p” Thermistor
=)
s —ny-
[
§ Connect Thermistor
= and Resistor in parallel
[+
Ambient Temp, ————=
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A commercial name of a semi-conductor which varies largely in
resistance value to temperature and whose resistance value becomes
lower when the ambient temperature rises. When it is used in the Bias
Circuit of the transistor circuit;

1. Its resistance lowers as the temperature rises, so that the bias
voltage decreases.

2. When the temperature lowers, the resistance increases to raise bias
voltage. Thus, the collecter current can be kept at the best condition.
Usually, Thermistor and Resistor are connected in parallel, being ad-
Justed for thermal property of the transistor.

Thickness Loss

When D is bigger than 1, magnetization of the
tape surface is weak.

The phenomenon when the magnetization of the tape surface
weakens due to thickness of the magnetic layer of the tape.

This loss increases when the recording wave length (1) on the tape
becomes smaller than the tape thickness (D). In other words, the higher
the frequency range, the more the loss.
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Three Motor System

To use each independent motor for the Capstan, Takeup Reel Table
and Supply Reel Table, respectively.
Features:

1. Itis operated lightly by one touch of the Push Button with the
Micro Switch for electric circuit to energize the relay plunger.

2. Its mechanism is simple, and there occurs little wow and flutter.
3. Tape speed ban be changed easily by selecting the number of
poles of the motor.

4. Time for FF or REW is short.
5. All operations can be performed by Remote Control.

For independent 3 motors, the following are most generally used;

Capstan Motor .......ceeeevennenee. Hysteresis Synchronous Motor (4 or 8
poles)
Takeup Reel Table Motor ...... Induction Motor
Supply Reel Table Motor ...... Induction Motor
227




T-16

Timing Tape

Start of the stopwatch Stop of the stopwatch

Tape
Guide Head Tape

Guide

Head

N

—
0 = 0

No. of marks when measuring the tape speed:
60 marks at 7-1/2 ips speed
30 marks at 3-3/4 ips speed
15 marks at 1-7/8ips speed

Play back the speed measuring tape (timing tape having more than

60 marks at the beginning, the middle and the end of the takeup tape.
respectively). At the “O" mark, start the stopwatch. At a tape speed of
7-1/2 ips, stop the stopwatch at the "60" mark. After reading the time,
the percentage is calculated by the following formula:

228

.- M
Tape speed accuracy (%) = 80 sec Geéasured Valug X 100

Example of calculation:

When the measured time is 59 sec..

—§05_059 % 100 = +1.7(%) Thatis, 1.7% faster.
When the measured time is 61 sec.:
———506_061 % 100 = —1.7(%) Thatis, 1.7% slower.
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Tone Control

iy
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This Section shows
Variable Zone.

Used to intensify or attenuate the low or high frequency ranges.
Simple Tape Recorders have a tone control which attenuates the

treble (high frequency range).

The kinds of Tone Controls and their purposes are:

1. Treble intensification
Used to compensate for treble attenuation in speaker characteris-
tic or to compensate treble at low volume levels. Refer to
"Fletcher-Munson's Curve".

2. Treble attenuation
By narrowing the range in which noise is normally heard, the
sound is made more pleasant.

3. Bass intensification
Used to compensate for poor bass characteristics of loudspeaker
or to correct bass loudness when volume is decreased. Refer
to "Fletcher-Munson’s Curve”.

4. Bass attenuation
Used to improve clarity when the speaker damping factor is poor
or room acoustics are bad. Also used to reduce hum or motor
noise when using a record player.

The figure shows the effect of using Bass and Treble Tone Controls.
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Torque Meter

Mainly used for measuring take-up tension and rewinding tension of
cassette tape recorders. By holding its dial, its point is connected
directly to the Reel Table Hub to take the measurement.

Measurement can be made by the Torque Meter for rotation of 270°
in both directions. Torque meters of 10~90 cm/g or 20~150cm/g
are very easy to use for this purpose.

Features:

1. Being light and compact, it can be handled by one hand. It can
measure in any direction, upward, downward, or horizontally.

2. The measurement graduation is shown not only on the front dial
but also on the outer circumference of the handle.

T-19

Torque Motor

The one motor system is most popular for tape recorders, but some
higher class tape recorders use the 3-motor system. Besides the motor
exclusively used for the capstan, the motors directly conngcted to the
Supply and Take-up Reel Tables are called Torque Motors (Wind Motors).

Torgue motors, in which starting torgue is strong and torque de-
creases as the speed increases, are generally used.

Fast Forward and Rewind times are very short and Take-up Tension
and Back Tension are kept constant.

Total Frequency Response

50 T :. { : I T - ﬂ

L { } FH g
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om 50. 100 200 300 1,000 2,000 5,000 10,000 20000 Hs

Total Freguency Response is the overall frequency characteristic
through recording and playback. For tape recorders, it indicates the
electric characteristic from the recording input terminal to the playback
output terminal, excluding the microphone and speaker.

To measure the frequency characteristic, select a recording level
lower by about 10 dB than the standard recording level (where the tape
is saturated). Then make a recording of each frequency, play it back
and measure the output voltage at each frequency by connecting a VTVM
to the output terminal.

i
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Because the extent of beat noise and distortion cannot be discerned Transformer
by the VTVM, observe (at the same time) the wave form by use of an

oscilloscope. This is convenient for clear distinction of the signals. It is
desirable that the Total Frequency Response be as flat as possible over
the entire frequency range.
Er N
I Ez Nz @
|
| Track 2 Ei: Primary Voltage
[ - B E1 E2: Secondary Voltage
- N N1 : Primary Coil
Nz: Secondary Coil
a: Turn Ratio
| ololeole
i ! 11 l 1 ot Illustration of Principles
l\ J L e ——— of Transformer
Full track 2-Track 4-Track 8-Track ‘ -
- | A device consisting of an iron core and a primary coil and one or
The recording width of a tape is determined by the core thickness of more secondary coils wound around an iron core, and insulated from
__ therecording head. The tape is magnetized for recording in the width each other.
= equal to th(_e core thickness of the recording head. This width is termed AC energy applied to the primary coil produce an AC voltage in the
— the Recording Track. secondary coils in accordance with the ratio of the number of turns in
There are the following kinds of Tracks: the secondary to the number of turns in the primary. The frequency

remains unchanged.
1. Full Track ......... Recording is made on the full width of the tape. , N
The transformer has a wide range of applications: for example,

2. 2-TrackK ............ When the tape moves from left to right (seen : ot ; ; ifi
; ) 0 : ment, audio frequency amplifier, etc.
from the other side of the magnetic surface of SISCHIC R, COmUnICAToNs Eoup RO TRRernLy e
the tape), the Upper Track is called Track 1, and The following varieties are commonly used in Tape Recorders:
] the lower one, Track 2. 1. Power Transformer: For raising or lowering voltage.
; | 3. 4-Track woo.ouvees Frc;m4the Upper Track, there are Tracks 1. 2, 3 2. Input Transformer: For voltage amplification and impedance
' B matching.
|| 4. 8-Track ............ From the Upper Track, there are Tracks 1 to 8. 3. Output Transformer: For impedance matching and lowering or
! Full-Track System is also called Mono Track or Single Track. The 2- raising voltage.
Track System is also called Half Track, Double Track, Twin Track or Dual
i Track. The 4-Track is also called Quarter Track. ‘
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Transformerless

Refer to “"Power Transformerless'”.

Transistor

Just as for a vacuum tube, output current varies in proportion to the
level of input signal (current or voltage), thereby amplifying low input
into high output. Also used for detection, modulation, oscillation, fre-
quency conversion, etc.

In Vacuum Tubes, the flow of electrons is utilized, while for
Transistors, the function of an electron or hole in a solid (called Semi-
conductor) is utilized,

Features:

1. Small and light in weight.

2. Long Service life and high resistance to mechanical shocks.

3. No heater power is required.

4. Power consumption is small. working voltage is low, and therefore
insulation is easier.

5. Due to the fewer number and good quality of circuit parts,
assembly is simple and reliability is improved.
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6. Printed wiring can be made easily.

7. High efficiency.

However, since it is susceptible to heat and liable to break by electric
shock, it is necessary to increase its stability to ternperature when de-
signing it.

Each Transistor has an identification name to indicate its polarity and
use.

The first (number) is 2

The second (letter) is S

The third (letter) shows polarity and use, viz.,

A PNP high frequency use
B ............ PNP low frequency use
C ..cceeeeee. NPN high frequency use
& —— NPN low frequency use

The fourth (number) is a series number starting from 11.

For instance, 25B-324 means PNP low frequency use transistor.

Transparent Tape

Tape consisting of the base material only. (Ordinary recording tape
from which iron powder is removed.)

Mainly used for adjusting the Head position by making sure of the
contact dimension between the tape and Head by the naked eye.

Treble

Refer to “Bass-Treble Control”.
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Triple Play Tape

It is 2009% longer than the standard tape and yet can be taken up on
the same reel. Its base is thinner than the standard tape; the former is
18 thick while the latter is 55 thick (55/1,000 mm).

The lengths of Triple Play Tape are:

3600 ft for 7" reel (Standard tape 1,200 ft)
1800 ft for 5” reel (Standard tape 600 ft)
600 ft for 3” reel (Standard tape 200 ft)

Turn Over Frequency

3db
1

—* Response

Fr

=—— Frequency

‘ Example: Playback Equalization
|

When a recorded tape is played back by a magnetic head or when an
LP disc record is reproduced by a magnetic pickup, it is necessary to use
an amplifier having an Equalization circuit in order to provide the output
with a flat characteristic

In this Circuit frequency (Fr) begins working to raise the low frequen-
cy range. This frequency is called the Turn Over Freguency.
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Tweeter

A speaker for reproducing Treble frequency (higher than 3,000 Hz)
with fidelity, and used in combination with a Squawker and Woofer, or
with a Woofer.

The speaker diameter is usually less than 5”, and the Speakers can
be classified into 2 types, viz., the Horn Type and the Cone Type.

Two Head System

There are three kinds of heads, viz., Recording Head, Playback Head,
and Erase Head. In some high-class tape recorders, each of these 3
heads is used independently. In ordinary tape recorders, the 2-head

system is generally adopted, with one head used for both recording and
playback.
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U.L.

Underwriters Laboratories Incorporation, or the Safety Standard of
the U.S,

This standard has been established mainly to assure the prevention
of electric shock and fire accidents. In some States, the sale of electric
apparatus is prohibited if the product bears no approval mark. Even in
other States, the UL approval is often required for the sale of electric
apparatus.

Ultra Linear Type Transistor

N Type Germanium

Emitte

An alloy type low frequency transistor developed by PANASONIC's
unique technology.

Through a special manufacturing process, the surface of the PN
junction is made completely parallel and the electric current characteristic
in amplification, almost uniform for a wide range. Consequently its current
amplification degree and cut-off frequency are high and its noise index,
small. It is therefore suitable for Hi-Fi systems, recording and playback
amplifiers of tape recorders, high sensitivity receivers, etc.
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As shown in the above figure, a thin pellet is made by cutting and
grinding a single crystal of N type germanium, on each side of which a
small ball of indium is put. When these are heated in an oven, the indium
melts and penetrates the germanium to form a thin P layer in contact
with the N germanium. A lead wire is connected to each element and
thus the alloy type transistor is prepared.

Undistorted Power Output

The continuous Power Output at 10% distortion when a single fre-
quency input is applied to the Amplifier.

It is calculated as follows:
Pl

Where: P= Power (watts)
E= Voltage (volts)
R= Output impedance (ohms)

Some manufacturers rate Undistorted Power Qutput with 5% or
3% distortion.

Refer to "Power Output”

Uni-Directional Microphone

A microphone having high sensitivity in only a certain direction. Its
characteristic is shown in the figure below,

The sensitivity characteristic varies according to frequency.

At a low frequency, its direction is undiscernible, but the higher the
frequency, the sharper the directional sensitivity.

This Microphone is used when directivity is required for stereo record-
ing, or to prevent howling when the Microphone is used near the speaker,
or to pick up a certain sound in a place where there are many surrounding
noises.
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Front
Side
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Non-Directivity
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; In regard to its construction, it might be a combination of a bi-direc-
| tional ribbon microphone with a non-directional dynamic microphone to
make it uni-directional.

V-1
Varistor
Sic
Eﬂ:‘::;f y Silicon Varistor
} Varistor
|
|
O Reverse J
Voltage —S0v -w |/ '
T L Forward
Silican 50V yoltage
Varistor | sic |
Varistor
Disc Type Pole Type
Varistor Varistor
E“"'“ Varistor
urrent
Characteristics

Means variable resistor but has characteristics similar to the ordinary
diode.

In the forward direction, current increases rapidly but not linearly.

'Resistance value varies according to the voltage applied, consequently

the name Varistor.

Varistors are used for temperature compensation of a Transistor
Amplifier. As the temperature increases, the voltage between the Emitter
and Base decreases.

When voltage at both ends of a Varistor, to which a constant current
is applied, is utilized as the Base bias, the Collector current is prevented
from increasing.

The varistor has a very high non-linear coefficient (e<) and it is ther-
mally stable. It resists high voltage and it exhibits no time lag for
voltage changes.

241




V-2 V-3

- Video Tape Recorder Voice Control Microphone

. _ A voice sound causes a relay contained in the Microphone to be

The picture (video signal) of a TV set or video signal converted by an energized. The Motor circuit is then switched ON by a control circuit.
ITV camera is converted to a magnetic signal by a highly efficient video When the sound stops. the motor is switched OFF
head and recorded on magnetic tape. The principles are the same as for ; '

tape recorders. This Microphone is a portable type and can be used in remote-

controlled Recorders in which the Motor Power Source is switched ON

For an audio signal, it is satisfactory that recordings be made in the ; and OFF
frequency range of 20 Hz~20KHz. However, for a video signal, it is ’
necessary to record on the tape in about 200 times as wide a freguency Refer t0 "Voice Operation”.

range as that of an audio signal, and accordingly the relative speed
between the tape and head must be increased.

‘ SS= In this connection the following methods are currently used:

S—— 1. Rotating Head System: Resolution is good. Voice Matic

| 2. Fixed Head System: Mechanism is simple, but resolution is poor. o
| . . S . . Refer to "Easy Matic™.
‘I 3. Field Skip System: Long reccoding is possible, but resolution

‘l ‘- IS poor.
PANASONIC uses the rotating head system, with an FM video signal,

and a relative speed of head and tape as high as 12 m/s. .
Voice Operation

! This design makes it possible to produce pictures with good resolution _
‘ and little noise. It is operated by the push-button system and handled Operates by using a voice-activated relay and control circuit that
easily, operates as weak and strong signals are picked up by the microphone,
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Signals from the Microphone are applied to the Recording Amplifier
and part of the signal is applied to the Control Amplifier. The currents,
corresponding to the strength of the audio signals, are amplified and flow
through the Relay coil. When a current, which is stronger than the
minimum current at which the Relay is set to operate, flows through the
coil, the Relay is energized and switches the motor ON.

About 0.5 second elapses from the time the signal is picked up by the
Microphone and the Relay is energized. The Motor does not operate
during this time.

After the Motor starts rotating, and the Microphone signal stops, the
Motor switch is set to OFF approximately 3 to 6 seconds later, and the
motor stops.

The Relay characteristic is such that one value of current is required
for operation and a smaller current is required for release.

Volt

The unit for potential difference, abbreviated V.

When a current of one ampere is applied to a resistor of 1 ohm, the
difference of potential produced between the two ends of the resistor is
one volt.

According to MKS standards, the potential difference between the
two points, where the energy required to move one coulomb is one joule,
is one volt.
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VTVM (Vacuum Tube Volt Meter)

A voltmeter operated by vacuum tubes to provide a high internal
resistance. There are AC and DC VTVMs.

Although a Tester can be used to measure DC voltages, the meas-
urements are not accurate due to the low internal resistance, approx-
imately 20 KQ per volt for the higher internal resistance types.

When measuring AC voltages, the input capacity of the voltmeter
becomes a problem particularly at higher frequencies. A higher input
impedance is then required.

The VTVM is characterized by an internal resistance of approximately
10M&Q. A moving coil meter indicates the voltage.

In Tape Recorders, the VTVM is used for measuring voltages in
Amplifier circuits, bias and recording currents of Recording Heads, and
also Erase Head currents.
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VU Meter

LEVEL

CHANNEL 1 CHANNEL 2

A level meter for measuring and monitoring the audio level during
recording. If the recording level is too high, the sound is recorded
distorted. On the contrary, if too low, the sound cannot be heard clearly,
because, in addition to its weakness, it is hampered by tape noise, hum
and other noises. It is, therefore, necessary to watch the level meter all
the time during recording.

The unit of sound measured by the VU Meter is not dB but VU (Volume
Unit), established by the CBS Broadcasting Corporation and Bell Tele-
phone Research Institute in the United States.

0-VU is equivalent to —4dB.
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Wave Form Distortion

Current for Movement

Distorted
Wave Form

Non-distorted
Wave Form

For good quality sound reproduction the recording and playback
amplifiers must have good linearity. When the linearity is good the
output wave is an exact reproduction of the input wave, and wave form
distortion is therefore low.

If an input voltage is too large, it causes operation on the. non-linear
portions of the vacuum tube or transistor characteristic curves. As
shown in the figure, this produces distortion, known as wave form or
amplitude distortion.

Refer to “Harmonic Distortion”.

Wave Length

Electric Waves are transferred through the air as dense and thin
waves of electric force lines whose direction and size vary constantly.

e
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Wave-length:

Wave-length of
Sine Wave

Wave-length

| I | | Wave-length
on Tape

An Electric Wave is also a kind of electromagnetic wave, and can be
expressed by the flat wave shape shown above.

The length from one peak to another or from one bottom to another
is called the wave Length.

1. The relation between wave length, electric wave velocity and

frequency is as follows:
Wave Length=electric wave velocity/frequency
where electric wave velocity is
187.500 miles (300,000 km)/second

Examples of Wave Length
1.875 miles (3,000 Km)

100 Hz
1.000 Hz 187-1/2 miles ( 300 km)
10,000 Hz 18-3/4miles (  30km)

2. The relation between the freguency recorded on the tape and

wave length is as follows:
Recorded Wave Length=tape speed/recorded frequency

Examples of Wave Length at a tape speed of 7-1/2ips

100 Hz 80 mil (1,900p)
1,000 Hz 8mil ( 190p)
10,000 Hz A/5mil (. 194)
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Weaving

When deviated upward

™ e T

L]
When deviated downward

. The phenomenon that the Tape deviates upward or downward while
it is running on the Head. For 4-Track and 8-Track Tapes, it cause
sensitivity variation, crosstalk and fluctuation of high fre e‘ .
level due to vertical deviation. Heney ranee

The causes of weaving are inadequate parallelism between the
pres;ure roller and capstan, uneven pressing power, unstable back
tension, deformation of reel, etc.

Weighting Network

=

5

. il i I +id b1 -

! — | I I
o 0 T—1 5 I
€ 14 = 8 }Tﬁﬂ =
i 10 —
R £ ;?
< Zig -40 ’f‘

0.2 0.4 o 20 40 10 20 a0 = :

100 16 25 6 12520
= 2 s 500 1000 2000 4000 BO00 16000
requenc (b) Frequency Hz
Weighting Network (a): for Measuring Wow and Flutter

(b) : for Measuring S/N Ratio
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1. A filter network used to provide a measurement of Wow and Flutter in
relationship to the effect on the ear.

The apparant effect of Wow and Flutter on the human ear differs for
different frequencies and wave forms of the Wow and Flutter. The
filter incorporated in the measuring equipment is called “Weighting
Network"”. See Fig. a.

2. |t is also the filter used for measuring S/N ratios. The relationship
between sound frequency and sound intensity as they effect the Ear
is shown by Fletcher-Munson's Curve. Noise in Tape Recorders is
significant as it affects the Ear. Therefore, measurements are made
.after passing the noise through an audio correction network (Curve
A in Fig. b). The audio correction network is called a Weighting
Network.

White Noise

White Noise is evenly distributed over the entire range of the amplifier.
As the temperature of resistor material goes up, the thermal movement
of the interior electron becomes more active. At this time Thermal
Agitation Noise is produced. In addition, there is Shot Noise which is
caused by irregular “springing out” of electrons from the cathode of the
vacuum tube and the route through which electron reaches the plate.
Because they resemble white light, they are called White Noise.

WwWind Motor

Refer to “Torque Motor™.
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Wireless Microphone

Used on a stage or in TV broadcasting where performers move

frequently. Signal is transmitted wirelessly from the microphone unit to
the amplifier.

It consists of a Transmitter and a Receiver. The Microphone and
Transmitter are housed in the same compact case to which an antenna
of 1~3ftis attached. FM (frequency modulation) is used for transmis-
sion. Usually, a Condenser Type Microphone Unit is used.

The transmission frequency is 40.68 MHz. Ca. 80 MHz has also been
used recently. Distance of transmission is ca. 100 m. max. 80 MHz can
be received by an FM radio set, =

_When the Receiver is connected to the tape recorder, they constitute
a wireless tape recorder.
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Woofer Wow Meter

Used for measuring Wow and Flutter of tape recorders. It is designed
to be used at 3,000 Hz so that Wow and Flutter can be detected easily.
The following two methods are used for measurement.

(a) Woofer (b) Tweeter |
; 1. Make a recording at 3,000 Hz, play it back through the same tape

recorder, and take the measurement.

A Speaker for reproducing the Bass frequency (lower than ca. 3_.000
Hz) with fidelity, and used in combination with a Tweeter or with a

Squawker and Tweeter.
Most Woofers are more than 644" in diameter, and all of them are
the Cone Type.

2. Make arecording at 3,000 Hz with a tape recorder whose Wow
and Flutter are negligible ; play it back and take the measurement.

Method No. 2, above, is generally used at present.
Principles of the Wow Meter:

The signal of 3,000 Hz from the tape recorder is connected to the
input terminal. After keeping the amplitude constant by the limiter
circuit, detect the FM by the ratio detector circuit. Pass its output

Working Bias through the weighting network and measure the value with a VTVM.
The weighting network is designed to match the sensitivity of the

Refer to “Standard Bias'. human ear and uses a circuit which has the characteristics shown in the =
figure, above. —W—

N
\‘\

3

|

Wow Wow and Flutter Tape

Refer to “Wow and Flutter"”. Standard Tape for measuring Wow and Flutter when playing back the
i tape recorded at 3,000 Hz (at each speed) without any distortion or level
fluctuation.
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Wow and Flutter

IMustrates wave forms when
there is an abnormality in the

\f\/f\/\/\/\/\/\/\ (a) capstan, by which the periodical

variations can be well under-

stood.

Shows the very sharp fluctua-
WWW (b) tion when dust is stuck to the

capstan.

A relatively better wave form.
PP N R (¢) But small variations appear
" where the rotation is slow,

Output of Wow Meter is shown.

Fluctuations in tape speed in front of the Head produce Wow and
Flutter. The sound is caused to fluctuate high and then low producing a
frequency distortion sound. For example, in the case of a 3,000 Hz
sound played back with a +1% sound fluctuation, the heard freguency
range is from 3,030 Hz (+1%) to 2.970Hz (—1%).

If the phenomenon occurs at a relatively slower period it is called
Wow, and if the period is at a faster rate, it is called Flutter. The former
gives a feeling of vibration to playback sound, thereby making the sound
disagreeable, while the latter causes obscured sound.

. Wow and Flutter are caused by the rotational parts in a Tape
= Recorder:

1. Eccentric deviation of Capstan, Flywheel, Impedance Roller, Motor
Pulley, etc.

2 Deformation and eccentric deviation of rubber rollers used for
ldler, Pressure Raoller, etc.

3. Lack of lubricant at bearing parts, fouling of frictional surfaces of
rotating parts, etc.
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In particular, high precision finish of the Capstan is required, since
eccentric deviation of the Capstan is a prime cause of Wow and Flutter.

Degrees of Wow and Flutter, expressed in a percentage, are shown in
effective (RM.S.) value. Either the RM.S. Value is stated or the value
after the measured voltage passes through a Weighting Network
(W.RM.S. Value) is shown.

The table shows various recording sources, the percentages at which
Wow and Flutter are first noticeable, and the permissible allowances
applicable in general to the respective recording sources.

Percentage at which g R
Recording Permissible
Wow and Flutter
Source are first felt Allowance
Piano Solo 0.1% WRM.S, 0.3% W.RM.S.
Music in general 0.4% W.RM.S, 0.6% W.RM.S.
Human voice 0.8% W.RM.S. 1.2% WRM.S.

The relationship between Tape Speed and Wow/Flutter is, in general,
as follows (Conforming to JIS) :

7-1/2 ips (19 cm/s)
3-3/4 ips (9.5 cm/s)
1-7/8 ips (4.8cm/s)

0.259% or less W.RM.S.
0.4% or less WRMS.
1.0% or less W.RM.S.
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Zero Erasing

— Tape

Wﬂmﬂu Head Gap%

|
|
|

The method used to erase magnetized tape by applying high frequency
AC to Erase Head.

It is also called AC erasing. As compared with the Saturation Erasing
Method, less noise remains on the tape. Most of high class tape re-
corders employ this system.

When the magnetic field at the center of the Erase Head is made
strongest at a value sufficient to saturate remaining signals on the tape,
powder coated on the tape forms a saturated hysteresis loop. It is
reduced by gradually reducing the AC magnetic field until the residual
magnetism at the time when the tape leaves the center of the Head
returns to the original zero point. 30~100 KHz is used as high frequency
AC.
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