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PREFACE

This practical guide prepared by R.T.T.C. contains informations on servicing
Radio, Transistor and Television receivers It presents a technical training course in Radio-
Television for those radio servicemen who have an elementry knowledge of electronics
fundamentals, and are interested to learn more by self study.

This is practical book because it was written from experience and not from pure
theory. Twenty five years of valuable practical experience is given in this book.

In this edition a new television chapter has been added to make the book complete
in this subject, for radio technicians.

A logical method of fault finding is essential for satisfactory repair of radio
receiver in the service department. For this reason servicing techniques have been presented
in every section and all material has been up dated to give you the latest informations. Both
valves and transistor circuits are considered

The author feels that this edition of the book is the most comprehensive treatment
on TV radio transistor servicing found in any one book.

Television receiver and NPN Transistor receiver circuit diagrams are also included
in this edition for assembling and servicing.

I hope this book will enable you to make intelligent judgments in fault finding.

This book will be a stepping stone to'a better and more prosperous future for

everyone.
KRISHAN ARORA
Principal
ist Jan. 1977 Radio Television Training Centre

AGRA—282001

@ Radio Television Training Centre, 27, Gwalior Road, Agra-1
ALL RIGHTS RESERVED.

Printed at ; Sethi Packers, AGRA Phone: 62257
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SECTION

A Eeleuision Elworq ancl CSemicing

1. Transmission of Vision Signal

The TV camera takes a moving picture of the programming at studio. The
- photosensitive plate insides the camera’s picture tube is electrically altered by the light of
the scene that is focused on it. An electron gun scans the photosensitive plate with a ray
that has a 15625 cycle horizontal rate and a 50 cycle vertical rate produced by pulse
generator.

The electron ray hits either light or dark spot according to the scene that is coming
in through the lens. A wire comes out of the photosentive plate. If the ray hits a
light spot on the plate, a small voltage is developed and small voltage will emerge through
the wire. If the ray hits a dark spot a higher voltage is developed.

PICTURE CHANNEL T.V.ANT,
VESTIGIAL
CRYSTAL FREQ. R.E. MODULATING POWER
AMP S5 sTAGE [ "] Amp [ "] SIDE 8AND

osc. MLt TR

STUDIO

AMP.

ok

COMPOSITE
VIDEQ SIGNAL
l VIDEOQ

Fig. 1—Block Diagram of Vision Transmitter.

This signal voltage represents each picture in team of millions of tiny spots ranging
from light to dark. The signal voltage is processed, bcamed out on the air waves accepted
by your TV and fed into the picture tube to make light and dark spots. Between the time
the signal leaves the camera tube and is transmitted quite a bit has to be done to it.

Each TV station is known by its frequency. Each station has a djfferent frequency.
As you flip your channel selector you are tuning in different station each time. The
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station’s designated frequency or carrier is developed by an oscillator set to run at that
frequency in the transmitter. It is called the carrier the wave because the picture signal is
impressed on it for transmission to your TV set.

There is a microphone near the camera.
It picks up the sound of the scene. The sound is
also impressed on the carrier wave, but in slightly
different fashion.

While the picture signal affects the height
or amplitude of the carrier, the sound affects
the frequency.

The picture signal, on the other hand. is
amplitude modulated (AM) because it affects
the height or amplitude of the radio waves. The
fact that picture and sound are respectively AM
and FM helps kecp them from intefering with
each other.

Fig. 2—Tv Set & Tv Camera. -

One other important detail must be taken care of at the TV station. In your set
the vertical oscillator runs free and automatically. That’s not good enough. For unless
your vertical oscillator draws the beam down at precisely the exact time as the camera at
the TV studio, your TV picture will appear out of vertical sync. So at the end of every
second picture, the studio inserts a vertical locking or vertical sync pulse. This transmitted
vertical pulse, upon arrival at your TV, is seperated from the coniposite TV signal and sent
to the vertical oscillator. At precisely the end of the picture information it is applied and
locks the vertical sweep in to step, preventing flopping over.

The horizcntal synch works like the vertical. In order for you to see a picture and
not a distortion of any horizontal lines, the 625 lines must be drawn and whipped back
precisely in time with the picture being scanned at the studio. So, at the end of every line
of video information, a horizontal oscillator at precisely the end of cach line of video.
The pulse fires the oscillater and the yoke whips the electron beam back for the next line
to begin.

In this way, picture, synch and sound, are loaded into the carrier and radiated
from a transmitting antenna. Your TV aerial picks up some of the transmitted signal
and channels it down into your set.

Let us now consider the basic block diagram of Television transmitier. The
crystal oscillator and frequency multiplier stage generates the carrier frequency of vision
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signal The carrier frequency of vision signal of Delhi TV station is 62.25 Mcfs. The
composite video signal having the synch pulses of 15625 Cps and 50 Cps is mixed with the
carrier frequency in the modulating stage and then is sent to power amplifier stage for
amplification. Finally the modulated vision signal after vestigial side band filter is senk
to transmitting antcnna for radiation. In vestigial system some of the sides bands on_one
side may be removed for reducing the band width occupied by the transmitter and $his
system is used in all present day TV transmissions.

2. Television receiving system :

01°0Lt
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SOUHD SOUND AUDIO
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CEFLECTION]
r CIRCUIT
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SEPARATOR
VEATICAL
DEFLECTION
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Fig. 3—Block Diagram of TV Receiver

Vision and sound carrier signals are picked up by the common receiving dipole
antenna and are coupled to R F. voltage amplifier stage. The R.F. circuits are tuned to
select the desire picture carrier. The tuning is sufficiently broad to pass the picture and
sound signal.

The bandwidth is as high as 7 Mc/s. The bandwidth in normal radio recsiver is
only 10 Kefs. These R.F. signals are amplificd and then coupled to converter stage which
consists of mixer and local oscillator.

The oscillator frequency voltage from oscillator stage and R.F. carriers signal are
mixed in the mixer stage. This will give two I.F. Carriers, one corresponding to picture
signal and the other corresponding to sound signal.

The scparation between the two intermediatc frequencics is same as difference
between two carrier frequencies that is 35 Mc/s. Thus the mixer output will give two
‘ntermediate frequencies. The [ F. for sound is 33.4 Mc/s. and for picture signal is

389 Mc/s.
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The R. F. ampiifier, the mixer and local oscillator grouped together and the whole
unit is known as R.F. TUNER. The propecr coils for the tuning each circuits are switched by
a turret mechanism on wafer switch. The seperation between the two I.F’s one for sound
and one for picture may be done immediately after the frequency changer or the separation
is done after the first I,F. stage.

The Sound Channel I.F.’s bandwidth is about 150 to 200 Kc/s. and is narrower
compared to the vision I.F. bandwidth.

The gain required for the sound I.F. stage is about the same as the picture LF.
stage but the bandwidth is narrow for the sound LF. stage, the gain obtained per stage is
much higher and so the number of stages will be less.

Vision I. F. Amplifer :

In thls block diagram of television receiver the vision LF. signal is separated in
the converter stage. The bandwidth characteristics must be sufficiently board enough to
pass the full range of picture signal. As the gain per stage is Jow at least three stages are
used to obtain the amplification needed for the video detector.

Video Signal Detector & Sound System :

The function of video detector is to separate the vision information frequencies
from the carrier. The germanium diode can work as video detcctor.  After this the signal
contains all the information necessary for reproducing synchronizing blanking pul<es but
the sound signal is no more present. In modern television recciver the sound signalis
separated from this video detector stage instead of converter stage. So there willbe a
hetrodying action between the vision I. F. and sound I. F. and a new sound signal LF. is
produced which is equal to the difference of two I.LF.’s that is 38:9—33.4=5.5 Mc/s. In
sound system, the sound I. F. signal is amplified by the sound I.F. amplifier stage and
is then fed to discriminator stage for getting the audio output The audio output ampli-
fied by the power amplifier is sent to loud-speaker for reproduction of sound as shown in
the block diagram.

Video Detector :

The video detector output provides a video signal voltage which contains all the
information required and necessary for the reproduction of the picturcs. This includes the
synchronizing, blanking and desire picture information. This video amplifier usually a
resistance capacity coupled stage is designed to amplify uniformly the picture or video
signal,

The one video amplifier stage is quite enough for amplification of vision signal
required for picture-tube operation. The range of frequencies is approximately 3.5 to
4 Moc/s.
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When the video signal is sufficiently amplified, it is coupled to the cathode of the
picture tube. This will cause the intensity of the beam current and the spot of light on
the screen to vary so that the desire picture is reproduced.

Synchronizing Pulse Separator :

The function of this stage is to separate synchronizing pulses or information in the
complete or composite video signal from this TV camera signal to provide an output
consisting only of synch pulses.

This is necessary to keep the vertical and horizontal escillator running in exact
step with those at the transmitter of television station.

In this synchronizing separator stage the synch pulses for horizontal scanning and
vertical synch pulses for vertical scanning are separated. The horizontal synch pulses are
applied to horizontal time base oscillator, and vertical synch pulses are applied to the
vertical line base oscillator.

Horizontal Deflection Circuit :

This js a time base oscillator which produces a sawtooth voltage or current wave,
shape required for horizontal deflection on the screen of the picture tube. Tt is a type
of oscillator whose operating frequency is adjusted to just a little lower than the frequency
of the synchronizing signal pulses. The horizontal synch pulses operate the oscillator just
before it would operate due to the characteristics of its own circuit and hence bring in time
the synchronizing signals. The output is of sawtooth type so that the beim will move
horizontally during active line and horizontal retrace between the lines. The output from
the horizontal oscillator is amplified to the required level and applied to the deflecting
coils in the yoke which are fitted on the neck of the picture tube.

Vertical Deflection Circuit :

This stage to similar 10 the horizontal deflection circuit and is designed to operate
at a frequency of 50 cycle ne=ded for vertical deflection of the beam of the picture tube.
The output of the vertical sweep oscillator is amplified to the required level and applied
to the vertical deflection coils in the yoke. These deflection circuits produce the required
deflction signals and the scanning pattern with or without the synchronizing signal
as the deflection generators are self oscillator and do not require any signal for
operation. But the synchronizing signals are essential to maintain the TV receiver
scanning exactly synchronized with the scanning at the transmitter in order to produce

the image properly.
Power Supplies :

There are two types of power supplies are required in television receiver No. 1.
Low voltage of about 250 volts D. C. for the anodes und screen grids of amplifiers, mixer
& oscillators. This may be full wave rectifier using valve or silicon diode. No. 2. High
voltage supply or about 16 to 18 Kilo volts is required for the final anode of the picture
tube and this may be half wave reclifier getting the high a-c voltage in the horizontal
output stage.
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Cathode ray tube :

Flectrons after emission from a cathode can be focused into a narrow beam. This
electron beam can then be deflected by electric or magnetic field, and the utilization of this
principle leads to the cathode ray tube or kinescope as it is called in television reception.
It is used for display of radar information and also as laboratory tool to study the opera-
tion of electric circuits.

DEFLECTING PLATES -
P

S I

FLUORESCENT
SCREEN

Fig. 4—Simple Cathode Ray Tube.

In the above picture C represents the cathode with heater shown inside the cathode

G, serves as grid to control the spot brightness on the screen S.” Anode No. A1 is
known as the focusing anode since by variation of its potential the electron beam may be
sharply focused on the screen. Anode A2 is the second or accelerating anode. XandY.
are two pairs of deflecting plates. S is a screcn deposited zinc sulphide on the inner surface
of the glass envelope, which gives off li ght when bombarded by high velocity electrons.

~

FROM BOQSTEOD AT

¥
oo AUELD TRAlE BASE il T
Al 92 A%
R
v
>ﬁ .
A ;o
PR — T 7
FRCA  WIDED AMELLFIER, G
T N
+
3
2
b:
—s-
A4 \
- Cl-r LINE DEFLECTING — FILD O&FLECTIVGS
cons. . coris.

Fig. 5—Picture Tube & Deflecting coils.

If an AC voltage is applicd between the pair of «“Y” plates the electrons in the beam
will be attracted towards the plate which is positive at the moment and repelled by one
which is negative. The beam is therefore deflected up and down as the voltage varies and
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the luminious spot moves correspondingly on the screen. The other pair of X plates is
arranged right angle to the first, any voltage across these plate will produce horizontal
deflections to the left or right depending on polarity.

Th:re is another type of C. R. T. in which deflection is produced by horizontal
and vertical magnetic fields set up currents flowing in the deflecting coils x and y. This
type of deflection control is better adopted to tubes using very high accelerating voltages
and is commonly used in TV receivers

A variety of flourescent materials is available for the formation of screen. The
colour of glow varies with the material and this may be a maiter of some importance.

Iconoscope :

When the electron beam moves away from a particular spot on the screen the glow
disappears but not instantaneously various fluroescent substances exhibit different rates of
delay of brightness after the excitation is removed and the tubes are now available with
either long persistance or short persistance sreens. Those with long persistance of yellow
or orange. These screens are useful for study of extremely brief phenomena, such as radar
information. The tube having short persistance of white glow is usually used in tefevigion
receiver.

CERBQTECHREERS

Aaaee
RADDEE

oureur

Fig. 6—Iconoscope used in Television Camera.
The iconoscope is a special type of tube used in some TV cameras having an
electron gun and focused beam of electrons. The optical image is focused by a lens on to
an image plate, consisting of a mosaic of tiny silver dots on a mica card backed by a metal
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plate.

Each dot is photo electrically sensitized and gives up a number of electrons

proportional to the light intensity striking it and thus assumes a positive potential charg-
ing the small capacitor formed between the tiny dot and the backing plate.

The electron beam, directed towards the mosaic is deflected horizontally across the
picture by a pair of deflecting plates or by a contrelled magnetic field. After each
horizontal deflection or line the beam is deflected downward by the width of two lines and
the horizontal deflection repeated. After all the old numbered lines are scanned the
operation is repeated’on the even numbered lines until the entire optical image has been
covered. As the electron beam strikes each silver dot the eapacity bet ween dot and backing
plate is discharged by addition of electroas to the dot and a current flows to the backing
plate is proportional to the charge and thus to the light intensity on that particular dot.
A picture consists of a composite of tiny dots scanned at a rate giving 25 complete pictures

per second.
3. Television Raster :

The television picture that appears before your eyes is a result of split second

timing between threc operations.
by comparing them to the functioning of a movie projection

These electronic opecrations can be easily understood
The projector lamp pro-

duce light on a screeu just as the TV receiver produces light on a phosphor screen. The

a °*—-~-.__§}\
C’_:"“’-» - ,___‘_b
- - LT o
—_— —_———
e e T
———— e
~~~~~~ T

FIRST FIECD ab
SECOND FiELD — — — IA

Fig. 7—Showing Interiaced

Scanning on the Screen
of picture tube.

TV light is called a raster. In a movie projector the
film produces a picture that appears in the light some
what like the way a TV signal, intercepted by your
TV set, produces a picture in the raster. The film
feeding mechanism in the projector puts the film in
front of the light in proper sequence similar to the
way in which the TV receiver’s signal path circuits
lead to the TV signal to the picture tube.

In a movie projector the lamp shines through
a rectangular opening into a screen. The rectangle is
shaped so that for every four inches of width there is
three inches height. A TV picture also has a aspect
ratio of four to three. At this point however the simi-
larity begins to end. A frame of movie film is shown

on the screen all in one flash. A raster frame is shown on the screen in a meticulous
composite of 1,50,000 pin points of light with no more than one pin points on the screen

at any one instant.

The point of light appears on the phosphor because a cathode in an electron
gun is emitting electrons in a signal fine ray. The phosphor glows when hit by theray.
Because the beam is narrow it produces only a tiny dot not more than a 32nd of an inch
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dead' centre at the pointg at which it is aimed. ~ f’érhabs you haveé noticed that a pin- point =
of light remains and gradually fades away when you turn “off your TV set:: This dat.is.
produced by the rays, which has stopped moving, hitting the screen in one place.

The electron ray must be' grabbed hold of f and swung: back.and forth and up and.
down. In actual practice it is started-at-the upper left-hand .corner and. traced across the
screen: - Then it snapped back in about one sixth fthe time it took to swing it across.
Since this snap back or retrace is so much faster then the trace it is “almost invisible. As
soon as the retraceis completed the next line is begun. Line-by line the electron ray !
travels across he screen until it covers the complete viewing surface. .- You see only a full

screen of light for this tiny dot travels many times faster than the human eye can follow,

A pair of electromagnets known- as the yoke are placed around the . picture tube .
neck. The ray miust pass through them. The yoke, withits_ magnetic fields directing the
stream of electrons, does the grabbing.. By varying the magnetic fields set up by the yoke
the ray can be traced retraced and pulled up and down.  Onme part-of ‘the' yoke, the"

horizontal section, - pulls the ray back and forth. The other half of the yoke the vertical:

sectjon, pulls the ray up and down. : . -

There are 25 frames every second. 1f you multiply 625 by 25 it comes to 15625:
lines per second. Remember this number. It is- youf horizontal frequency: ; ‘The horizontal:
oscillator produces an alternating current 'of 15625 cycle per-second. . . y

4. Installation of TV Antennas: ~* = o

“Y* ' Fig-9 Folded Dipole TV Antennas..

5 The selection of the type of antenna to be installed will depend on -many factors..
The most important factor is the distance from: the ‘transmitting TV station.. A good out-,
doorf antenrias give the best possible picture at mediuwm distance and make reception possible
in fringe areas 100 to 150 miles away from TV transmitters. o

Dipoles Antennas Mo RN R I -
= i . The simple dipole antenna consists of two rods or tubes of steel or alumin'uni "Whos\é
combined lengths are equal to the half of the transmitting wave length. ~

. A folded dipoleis a single ‘hoiIO\}\; rod of aluminum bent back on ‘it-s¢lf at ¢adHi
end. The impedence of o folded dipole is  about 300 ohms  The transmission line which
connects to the ends of .rod should have approximately the impedence as the antenna.
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This folded dipole is easy to mount and works well over a wide range of frequeneies. For
this folded dipole is widely used in television antenna system.

Delhi TV station is transmitting the signal on the 4th channel (61 to 68 Mc/s). The
length of the dipole antenna also denpends on the frequencies of TV stations. Therefore the
length of folded dipole for receiving the Delhi TV signal should be approximately 80 inches.

The spacing between the folded dipole elements is usually 2 to 3 inches for the
low ~band.- : ,

Low band covers frequency range 54 Mc/s to 88 Mc/s.

High band covers frequency range 174 Mc/s to 216 Mc/s. Ultra High Frequency
band covers frequency range 470 Mc/s to 890 Mc/s.

All dipole antennas are directional. This means that they respond best to signal

arriving from certain direction. [Rotating television antenna for best Treception is
necessary. :
A metal rod of aluminum placed at a definite distance back of a folded dipole is
known as reflector. The reflector rod absorbs signals that get past and reradiates them
back to dipole and for this a stronger signal goes down to the transmission line of receiver.
A reflector also serves to suppress unwanted signals coming from back side.

A metal rod placed ahead of dipole at a difinite distance is known as director. It
also reradiates the signal to give addition of signals at the dipole.

The director rod is 59, shorter and reflector is 5% longer than the dipole element.

Any antenna having one reflector and more than one director is known as Yagi
antenna. This Yagi antenna is highly directive and provides a very high gain for this reason
it is eommonly used in fringe area.

As more directors are added the gain is increased. There are ten director elements
can be employed in Yagi antennas.

All the television antennas, are basically combination of dipole, reflector and
director elements. The different shapes and arrangement are used to give different
compromises of thiee important antenna characterstics, gain, directivity and frequency
response. With high gain antennas good reception is being obtained even out as for as
200 miles from TV station.

5. Cascade R. F. Amplifier in TV Receiver :

The first circuit in the tuner of television receiver is the R.F. amplifier. The R.F.
amplifier takes the carrier signal of picture and sound and amplifies about fifty times,
The R.F. amplifier must amplify the carrier only and reject any noise and static
interference.
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Pentodes and special types of triodes can be used in this stage. Pentodes have the
advantages of giving high amplification but tend toallow some snow to get into the picture

aGE.
Fig. 9—Circuit Diagram of TV R.F. Stage

Triodes do not produce as much amplification but they are quite static free. For this
reason like the °Fig. 9° golden grid cascade r-f amplifiers are commonly used in
TV receivers. This device combined the high amplification of the pentode with low noise
characteristics of the triode. Two triodes with gold plated grids were placed into one tube
envelope. The output of this stage will be fed to the mixer stage. Tuner troubles are
more likely to occur in the r-f amplifier stage than in the following tuner circuits which
are known as the mixer and local oscillator. The valve v1 and v2 are the triodes portions
of valve ECC 88 combine in onc envelope.

6. Frequéncy changer stage of TV Receiver

[/
il
L

2y

Fig. 10—Circuit Diagram of Converter Stage
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CRESISLOrS i - i ot aslealvion e s e
5.1 Ra=6,8 M ohm R3=025M ohm .. . R7=50K ohm
R8§=1 Kohm, _ R9=22K ohm © o R10215K ohm
Capacitors :— o
C7=50 Pfd -, C8=2.5 Pfd (vari) C9=1000 Pfd
Cc10=2'5 ,, (vari) Cl11=50 Pfd . CJ2=1000 Pfd

This Fig 11’ is a converter stage. Triode valve ECF80 is used in this circuit.
Triode portion V2/B of ECF 80 is wortking as Oseillator and V2/A is the pentode portion
of this same valve working as mixer. The R f. signal of 2/B is fed to tuned circuit formed
by the coil L5 and C8 and stray capacitance of the circuit. " Resistor RS is connected
across the tuning coil L5 for broad tuning. ‘This tuned circuit is designed to select the
forth channel of Baud 1 from 61 to 68 Mc/s. e -

In the oscillator circuit L6 and C10 forms a resonant’ circuit at 101:15 Mc/s.

The frequency of picture signal of Dehli TV station is 6225 Mc/s and 67.75 Mc/s
for sound. These both sigmals-are mixed in the pentode valve with oscillator frequency of
101.15 Mc/s to form the I. F. ’s of 33.4 Mc/s. and 38.9 'Mc/s.

The LF. of sound is 33.4 Mc/s and 38:9-Mc/s of picture. The variable capacitor
C10 is known as fine tuning vapacitor ‘which is fitted on front, panel of TV receiver. By
varying the capacity of this capacitor you can select the desired signal of picture and sound
The output, of valve V2/A is fed to coil L8 which is input circuit of I 'F. amplifier. - ’
. o “Trouble Shoating in R:F_Tuner Circuit ’ :

L
8] D
S

(R, F. Amplifier, Mixer and Oscillator circuit)

Tt .

s

“Symptéms‘ 7 . Cures

= N

1. No sound, good raster, e .~ | Replace R. F -amplifier or Osé-rﬁixef ya!ve._

2. Snowy raster, snowy picture, no S@ld \ Replace weak R. F. amplifier valve.
or weak sound. .

3. WNo reception on charnel No. 4. Replace Oscillétor mixer valve.

4. Hum bars ifY pictures,/'distorted sound. | Replace faulty R, F.. amplifier..or Osc-mixer
: valve.

5. Ghosts in pictures that are affected by | Replace faulty R. F. amplifier valve.
fine tuning control. . :
6. Sound and picture do not tune-together. | Replace Oscillat or-mixer valve.
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Fig. 12—Circuit Diagram of 1. F. Stages.

Resistors.‘, T :
-R11, =5 X ohm R12 =300 ohm RI13, R15, R17=12 K ohm
- R14, R}8 ‘=1 Kohm' - "RI6 -=*’l‘50f0h‘ryn o
| Capacitors.ﬂ .
TTTTC13,C16,C18=215 Pid. C14,C15,C17,="005 Mfd.
V3=EF 183 V4=EF184.

This,js. a schematic diagram of a typical two stage I. F. amplifier. “The 1. F. out-
put of the mixer is mutually coupled to L8 This amplifier is also broadly tuned to handle a
frequency range of 5 to 6 Mc/s. For this reason resitstor R11 is connected across the coil L8
for broad tuning. The gain of this amplifier is low so three or four 1.F. stages are used in
televison receiver. The tuning of each input and output citcuit is sufficiently broad to pass
the picture and:sound signal. Vision I F. is 389 Mc/s and souad I. F. is 33-4 Mc/s.

In case of split sound TV receiver the sound 1. F. is separated at secondary of
I. F. T.1, but the modern TV receiver are based on Comite Consultatif International des
Radio (C.C. L. R.) system, separation of sound is done after the first video amplifiers The
required screen grids voltage are provided by R14 and R18. Cl15 and C16 are the by-pass
capacitors. Resistor R12 and R16 are used to provide the grid bias voltage to valve V3 and
V4 respectively. The output of 2nd 1. F, amplifier V4 is coupled to pideo detector to

extract the picture, sync, and blanking informaticn from the modulated 1. F. carrier.
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Trouble Shooting in I. F. Section

- Symptom Cures

1. Raster only, no snow, no audio. Locate and replace bad I F. valve.

2. Washed out picture, weak audio, no | Replace weak or dead I. F. valve,
SNOW. Trouble most often caused by 1st. LF. valve.

3. Fifty cycle hum bars in picture. Defective 1. F. valve has heater or cathode
short, replace

4, Picture gets more and more contrast, | Replace I. F. valve. Treuble most often
slips vertically, buzz appears 1n sound l caused by the last T F. valve,

5. Jumpy picture, lines through picture. Clean all 1. F. valve pins and base sockets
~Condition mnot due to outside inter-
ference.

8. Video-Detector.

FROM COMMON If aMP (31

- — -1

1

, 1

L /

t

Tl SOUND ~/.F anrp
L= ——— ~ 866
Fig 12—Diode working as Video-Detector

After the carrier leaves the 1. F. section it is directed into a seperation stage known
as video detector. At this point the audio and sync pulses are unloaded from the L. F.
carrier and go their seperate ways to create sound and picture.
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The functﬁl of the detector is to perform the unloading job and discard the
1. F. carrier since the picture and sound elements of the TV signal are in the range of
5.5 maga cycles, the video detector is designed to pass frequencies no higher than thes -
upper limit. The 33 mega cycles I. F. carrier can not enter the detector and is
eliminated.

The video detector can take one of two forms. It can either bz a diode valve circuit
or a germanium diode circuit as shown in Fig. 12.

9. Automatic Gain Control :

There is another circuit that operates as the sub-ordinate to the video amplifier.
That circuit is known as the automatic gain control or AGC because of the function it

performs.

In the television receiver the AGC is actually an automatic contrast control. The
picture signal that comes through the air is constantly varying in strength. If permitted
to appear on the TV screen that way would see a constantly changing picture. The
AGC keeps the contrast at a level youseeit. It does this by sampling the video signal
strength through a tap from video amplifier. If the contrast goss too high the AGC
circuit reduces the sensitivity of the tuner and I. F. amplifiers reducing the video signal.
If the signal voltage goes to low the AGC increases the sensitivity of the receiver. The
AGC performs this job instantly so that you have a constant picture that never varies

in contrast. i R

“The AGC circuit develops a small negative voltage that varies from about 0-5 volts
to 5 volts. The stronger the signal becomes the more negative the AGC output voltage.
The negative voltage if fed to the grids of tunier and I. F. amplifiers. In this way the signal
strength is controlled and kept at a constant level. :

710. Sound System In Television :

In modern television reciver the sound carrier signal travels with picture carrier
signal through the r. f. amplifieri converter, I.f. amplifier, vision demodulator and video
amplifier. In passing through the vision demodulator the sound and picture I. f. carriers
mix with each other to produce a new sound i. f. signal of 5.5 Mc/s. The picture signal
goes to the video amplifiec and the sound i.f. carrier signal goes to through it own 5.5 Mc/s
i.f. amplifier, discriminator, audio amplifier and loud speaker just asin an F.M. receiver
This is known as intercarrier television sound system.

The frequency modulated sound signal from the last sound I.F. amplifier is applied
to F. M. detector. The F. M. detector is also known as discriminator. There are two
type of discriminator which are commonly used in the TV receiver. These are ratio-
detector and Foster seelay discriminator. In this circuit Foster seelay discriminator is used

for extracting the audio signal ftom I, F. signal. .
¢ 3

The transformer T3 having the cenre tap in the secondéiry is used in the anode circuit
of pentode valve and a single tuning capacitor C7 is used across the secondary winding.
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Both the primary and secondary windings are tuned to resonate at the centre frequency of
the I. F. signal. Regardless of the frequency variations of the I F. signal, the signal
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Fig 14—Foster Seelay Discriminator in TV. Set. E
voltage developed across upper portion of L2 and lower portion of - L2is alwavs -equal.
The sign 1 voltage developed across the primary coil of L1 is fed to the radio frequency;
choke L3 : : ; A , ,

The voltage across L3 adds both to the voltage across the upper portion of L2 and
Jower portion of L2. In this circuit the phase relationships between the voltages across’
1.3, L2 (Upper) and L2 (Lower) will vary as the intermediate frequency deviates and an
audjo signal voltage is developed across the capacitor C6 which will be coupled to the first

audio amplifier. . ) .
10. Augio Section of Receiver :

Y

il DISCRIHMATOR

o

Fig. 15—Audio Amplifiers of TV Receiver
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List of parts :— ‘ Value=ECL 82.
Resistors
R1=1M ohm R2=10 K ohm R3=22 M ohm R4=220K ohm
R5=680 K ohm R6=300 ohm R7=500 ohm
Capacitors
Cl1=10 Mfd. C2="01 Mfd C3=50 MAd, C4=0.002 Mfd

The audio signal from the discriminator is fed to iriode portion of ECL82 through
R2 and Ci. The resistor R1 works as volume control of audio amplifier. R2isther, f.
stopper tesistor to avoid unwanted r. f. disturbance in thisstage. The output of this
triode is coupled to the pentode portion of this valve through the coupling capacitor C2.
This pentode portion works as the output stage of the audio amplifier. Resistor R6 and C3
are used in cathode circuit for providing the negative bias to the control grid of this
pentode valve.

A small amount of output from the secondary of output transformer is fed back to
control grid of pentode as a negative feed back for improving the quality of audio signal.
In this audio amplifier stage the audjo signal is increased until it is powerful enough to
drive the loudspeaker. The power output of this amplifier is about three watts.

The servicing procedure of TV sound section is same as the audio section of radio

receiver.

11. Video Amplifier and Picture Tube :

H.7

.

3
b
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e

Fig. 16—Video Amplifier and Picture Tube.
Parts list :—Valve Pentode portion of ECL84.
RK=47ohm  RL=6.8K ohm R1=100 K ohm R3=3500K ohm (vari)
There are three exits out of the video detector one for audio which is already
describe in the previous lesson, and the second one for sync and the third one video. The
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sync pulses are inclued in the composite r.f. signals transmitted by a TV broadcast
station to prévide timing information required for synchronization of the transmitter and
receiver scanning system.

The function of above video amplifier is to increase the pure picture signal so that
it will be strong enough to create a picture on the TV tube. The video signal voltage is not
constant in frequency. It covers a broad range of frequencies from zero to 4'5 Mc/s
because it represents the millions of light and dark dots making up the TV picture. Video
amplifiers must be carefully designed to cover the entire range of video frequencies.

The valves that have a low inter-electrode capacitance should be used for video
amplifier. This is because large stray capacity will kill off the higher frequencies in the
video signal.

The output of this video amplifier is applied to the cathode of the picture tube to
intensity-modulate the electron beam during its vertical and horizontal scanning of the
picture tube screen.  The brightness control R2 adjusts the grid bias on the picture tube to
assure that the blanking level occurs at the correct blank point, so it controls the intensity
of illumination of screen of picture tube. The brightness adjusted when no picture signal
is present on the screen, a point where the vertical retrace lines just disappcar is the
correct position. '

12. Synchronization Circuit.

(Y ¢ Yo iz Traz Basé

TV KD TIME LN

Fig 17—8ynch Separator and Amplifier Cireuits.

The syhc section consists of four main parts, the sync separator, the integrator,
the differentiator and the horizontal A.F.C. A pertion of the signal voltage enters the
sync separator stage after it leaves the video detector. The sync circuits are set up so that
the sync pulses are clipped away nicely from the video and audio and the pulses alone are
sent into the grid of sync separator valve. This work is done by a pentode valve as shown
in the above circuit.
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In the sync separator valve the vertical pulse is isolated from the horizontal pulse.
The difference of time constant ( RxC " duration of line and field sync pulse make it
possible to sort them out. If outputis taken from the resistor it is differentiator and if
from the capacitor it is integrator. The vertical sync is applied to the vertical oscillator
valve and locks the oscillator precisely in time with the way the studio camera is scanning
cach interlaced field. Your TV picture is thus locked in vertically.

The horizontal sync is applied to horizontal oscillator and locks the oscillator so it
beats precisely in time with the way the studio camera is scanning each line of the frame.
Your TV picture is thus locked in horizontally.

The simplest trouble to diagnose in a TV set is sync trouble. The picture just will
not remain still. Sync trouble can be caused in the vertical oscillator or horizontal
oscillator eircuits.

Trouble No. 1 :—Picture Rolls and Slips.

A bad sync valve will not permit the sync pulses to get either the horizontal or
vertical oscillators. If thereis nosync pulse there is no synchronization. The second
reason is that the vertical oscillator frequency is not exactly 50 cycles per sec. Ttisseta
little below  This is done so the addition of the sync pulse will raise the frequency to
exactly 50 cycles. If the sync valve fail to process the verical syne pulse to the oscillator
the oscillator will run free at slightly less than 50 cycles per second causing the picture to
roll.

If the picture rolls and instead of locking slips either way according to the direction
in which you will adjust the vertical hold control, the vertical sync pulse is not arriving at
the vertical oscillator. This condition could be caused by a defective sync valve. If the
picture locks in vertically but needs constant adjustment then this is also due to defective
sync valve. "

Trouble No. 2 :—Horizontal Drifting.

The horizontal sync processing is more complicated than the vertical as mentioned
previously. Noise while it will not affect the 50 cycle per sec, vertical frequency, can be
quite detrimental to 15625 ¢/s horizontal frequency.

Rather than take the horizontal pulse and inject it driectly into the horizontal
oscillator grid as is done in the vertical oscillator, the pulse is sent into a special circuit
known as the horizontal automatic frequency control. In this circuit the speed of the
horizontal pulse is compared with the speed of the horizontal oscillator. As long as the
two are running exactly neck and nack no votage is developed.

If one should begin to lead the othera DC correction voltage is developed and
fed to the horizontal oscillator grid.
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The voltage shifts the horizontal oscillator frequency so that it compares correctly
with the frequency of the horizontal pulse. This DC correction voltage, a result of the
comparison, actually controls the horizontal frequency automatically. If the sync pulse
does not get past the sync citcuits due to defective valves there will be no DC correction
voltage and the picture will drift back and forth horizontally.

13. Horizontal Oscillator.
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Fig. 18=Practical Time-Base Oscillator.

This is the cathode coupled time base oscillator circuit which 15 conimionly used
in television receiver, Here the two triode valves are coupled to each other by resistance
capacity coupling and produces square waves. The grid leak resistor R3 is used as the Hold
control and brought out on the front panel of felevison receiver. 1t determiines the
frequency of oscillations and thus it controls that picture does not slip up and down. The
plate load resistor R2 is also a variable resistor which controls the siZe or height of the
picture. This is kept at the back of the television feceiver.

The main function of this stage is to produce an afternating cutrent &t the frequency
of 15625 cyceles per sccond exactly one pulse per every line drawn on the TV screen by the
electron gun.

Some of the afternatinng current produced by the horizontal oscillator is used in
making the very high voltage necessary to ereate light on the face of picture tube. This
will study in the next fesson.

The first eheck in determining whether or not the oscillator is running is to listen
for it. Mest people can heac this high pitched if they try. To become acquainted
with it do this while your TV set is turned on rotate the horizontal hold control R3. As
you rotate the comtro} youshould hear an extremely high pithed while changihg in
frequency. If you do not hear this sound and there isno brightness on the TV screen;
chances are the horizontal oscillator is not operating. Now check the horizontal oscillator
valve.
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The horizonial oscillator has specific frequency of 15625 cycles per second. It
tust run at exactly that speed not a cycle eitherway. This is the frequency the picture
being taken or scanned at the studio. If your TV receiver is not exactly in step you will
get a screen full of slanting lines instead of a picture. If the set has only a few lines on
the screen, the horizontal oscillator frequency is close to 15625 though not exact. If the
screen shows many slanting lines the frequency is far away from 15625. The first step
towards curing the loss of horizontal synchronization to replace the horjzontal oscillator
tube. The second step is to try making adjustments. Adjustable resitors Ry and Ry are

included in circuits to compensate for wear.

Futn the shaft of Ry onie way and the frequency goes up, turn it the other way and
the frequency goes down. Adjust it to best position for getting 15625 cyele per second.
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Fig. 19—~ Horizontal Dutput Stage.

- When the horizontal pulse is first made in the horizontal oscillator it is too weak
io be used. So it is passed from the oscillator into the next staee, the horizontal output
amplifier. This ¢ircuit is also known as line time-base output stage. This circuit takes
the 15625 cps pulses through capacitor Cy and blows them up or amplifies them till they
are large enough to wosk. From the anode of output valve the amplified pulse is sent to
the yoke where it causes the electron ray to be swept back and forth across the picture tube
face. Operation of the horizontal out-put tube is dependent upon the horizontal oscillatot
Tn fact it is so dependent that if the horizontal oscitlator goes dead the lack of pulse on

the grid of the horizontal output amplifier makes the tube run botter than it should.
Any such prolonged activity will burn out the output tube,
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4. The Damper Valve.
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Fig. 20—Dampar stage in TV receiver.

In the TV receiver a damper valve is used to dampening the vibrations or vari-
ation in the fly back system.

When we speak of fly back action we are talking about an electromagnetic
phenomenon. The actual activity is this. The horizontal output amplifier feeds the
horizontal pulse into yoke. The frequency is going off and on at 15625cps. While the
frequency is at the height ofits voltage a powerful magnetic field surrounds the yoke.
During the next instant the frequency drops off to the depth of voltage. The magnetic
fleld follows the voltage drop and collapses suddenly or flies back.

The sudden collapsing cause electricity of thousands of volts to appear for an
instant in the yoke coil. The voltage is fed back into a small winding in the fly back
transformer, The fly back activity causes many other, not quite as strong, frequencies
voltage ractifier. The fip back activity causes many other, not quite as strong, frequencies
to begin to develop. These transient voltage must be dampened. That is what the
damper does It is a rectifier that changes these transient frequencies to direct current so.
they are not frequencies any more.

As you known that the horizontal pulse produced in the horizontal oscillator and
amplified in the horizontal output valve for the purpose of swinging the electron ray across
the screen has an additional function of production of very high voltage necded to create
brightness on the face of the picture tube.
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5. High Voltage Rectlfier
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Fig. 21—=Circuit Diagram of E.H. T. Supply.

In order for electron ray to feach tne phosphor face a high voltage of about 18000
volts must be applied to the picture tube,

By taking a sampling of the horizontal pulse and properly utilizing it the TV set
can produce high voltage as a by product.

When the varying plate current of 15625 ¢ycles will flow in the “AB® wupper-portion
of transformet winding, & very high voltage will developed across the whole winding due to
high rate of change of magnetic flux. From the terminal C the high AC voltage are given
to the anode of V2 for rectification and we are getting the extra high d c. voltage from the
cathode of this diode valve.

These high voltage are applied to the final anode of picture tube. The fnal anode
is connected to the top cap of picture tube

If the sound is off and there is no brightness ont the TV sereen, then first check the
high voltage reciifier valve. ‘

If the electrical pressure is only a hundred voits there is vey litile danger of
leakage beacause the combination of plastic and air is plenty of insulation, However when
the voltages rises to 18000 volts, the insulation problem becomes critical. Things like
ageing of the wire, positioning of the wite and humidity in the air becomes important
factors,

Your TV set can develop a mild leak of a serious one. The miid leaks are called
corona discharge. There is a hissing noise and if you darken the room you will see at the
trouble spot, a bluish ray emanating from high voltage system to a place on the chassis or
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high voltage cage. The cure is usually easy. Take a piece of plastic with high insulating
qualities and position it in the path of the ray.

A serious leak is called arcing. Tt sounds miniature pistol shots and looks like
a little lightning dlschargz from the high voltage system to a point on the chassis or a high
voltage cage. To cure arcing use high voltage tape and reinsulate carefully the high

voltage area.
16. Vertical Deflection Section

There is another important section of the television set is the vertical deflection
circuit which consists of vertical time-base oscillator of 50 cps, amplifier and vertical
output stage. The vertical time base oscillator works in a gimilar fashion to the horizontal
oscillator execpt that the vertical deflection is at a relatively slow 50 cycles per second.
This is exactly the right speed so that each horizontal line is pulled down beneath the
other.

In multivibrator oscillator the sawtooth type oscillation takes place due to alter-
nate conditions of the two triodes. The circuit may be free running and oscillate at its
natural frequency but to synchronize the osclllator action with the signal from a TV
transmitter, vertical synch pulses are injected for triggerting the oscillator.

Twenty five pictures of frames consisting of 625 lines are made per second ona TV
screen. Each of these complete picture is broken up into two halves known as fields.
The first field consisting of odd number lines is traced across the screen first.  This is
followed by interlacing in the second field which includes all the even numbered lines.
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Fig. 22—Practical Circuit of Field Out-put Stage.

Since it takes two fields to make one complete picture and there are 25 complete
pictures per second ir can be seen that the vertical oscillator must drive the electron ray
through 50 complete ficld per second. This is the reason for the 0 cps output from the
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vertical oscillator. The flickering is avoided in this type of interlace scanning. In this
circuit V'A is the part of multi-vibrator oscillator and V!B is the vertical output tube
which takes the vertical pulses from the oscillator and amplifies them so they are large
enough to drive the vertical deflection coils in the yoke.

If the vertical oscillator is not functioning then there will be no vertical sweeping
and there will be only bright line across the centre of the screen and will burn and darken
the phosphor of picture tube. In effect it will burn a line across the centre of the screen.
If you come up with no vertical sweep turn the brightness control all the way down while
you repair the set. The first step when your TV set develops this condition is to change
the vertical oscillator valve.

If the picture rolls up and down then it means that you have lost vertical
synchronization. Loss of vertical sync can happen duc to weak vertical oscillator valve
which throws the frequency either below or above the 50 cps. If the vertical hold control
fails to correct this condition then replace vertical oscillator valve and adjust vertical hold
control.

Under normal conditions the vertical hold control should lock in the picture in the
middle, not at one extreme or the other. If this occurs the vertical oscillator is to be
replaced.

If the vertical oscillator valve becomes weak the picture can shrink-in from top
and bottom. Usually when this happens the shrinking is even or linear.

17. Power Supply of Television Receiver.

The circuit ‘Fig 23’ is the power supply of a television receiver. This is the only
circuit in a TV set upon which all the rcst depend.  The remaining sections of a television
set act in one way or another to help create picture and sound. If this power supply goes
dead none of them will function.

When you turn on your TV receiver you close a circuit that permits 220 volts
50 cycle AC house current to enter the power supply. The AC line curreut is changed
by the powcr-supply to the precise voltages needed to operate the remaining circuits.

Televison receiver valves need three separate v. ltage potentials in order to operate.
The first is the heater voltage necessary to heat up the cathode and drive electrons off it.
In this circuit there are two separate L.T. secondary windings of 6°3 volts for hcating the
heaters of all the tubes of a TV receiver. The second type of potential is the piate voltage
necessary to attract electrons for the plates of the TV tubes. Since the plate voltage must
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be direct current, the power supply has the job of changing the alternating current from
the line into direct current with the help of silicon diode D*.

The third type of voltage used is grid voltage. Grid voltage is derived directly
from the AGC ¢ircuit and the television signal itself. Since the power supply is called
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_Fig. 22—Heater & Rectifier Circuit of AC/DC TV Reciver

upon to operate the AGC circuit and the tubes that process the TV signal, grid voltage also
depends upon the power supply.

There are two main types of power supply, the transformer type is used in a/c TV
receiver and transformerless type used in AC/DC TV receiver. In this transformer type
heater voltages is furnished through the two step down windings in the transformer. The
220 volts 50 cycle AC current enters the primary of the transformer. There are two extra
tapping of 210 volts and 230 volts in the primary winding. The 50/ dron windig feeds the
windings in the transformer converts this to 6.3 volts. The secondary voltage feeds the
heaters directly. The heaters of all the tubes are connected in parallel.

The silicon diode D? is working as a half wave recfifier. The pulsating DC voltage
in the cathode is filtered to pure DC voltage with the help of low frequency choke and two
electrolytic capacitor C? and C? and then delivers to different stages through their R. C.
filters.
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20. M. W. Band Six Transistors Receiver.

Parts list—
TR1—Converter=AF 117 TR2—Ist I. F. Ampliiar=AF 116
TR3—2nd I. F. Amplifier=AF116 TR4—TIst A. F. Amplifier=ACI126
TR5—Power Amplifier=AC128 TR®—Power Amplifier=AC128
D —Detector =0A79.
Resistors
Ri=10 KQ R5=2.2 K%, R3=1Kg, Rt=33K§Q,
R5=680 KQ, Rbz=— R7=2209, R8=1504,
R?*=5K & R¥=47Kg, R11=68 K, Ri=1 g K
R12=47 §, R#=2249,
Capacitors
C1=310 Pfd. C2=0-01 Mfd. C3=-01 Mfd. C*=0.05 Mfd.
C3=10 Mfd. C8=0.05 Mfd. C7=-01 Mfd. C3=10 Mfd.
C?=0.01 Mfd. Cr*=0.01 Mfd. Cl1=100 Mfd.

Circuit Description—This is a typical circuit having only medium wave band.
The ferrite rod inside the tuning coil Tt works as the aerial. The Primary of T* and C!
forms the resonant circuit for selecting the desire signal. The capacitor C! is the gang
capacitor. This tuned circuit is coupled to the base of the converter transister TR! through
the capacitor C2. The forward bias is provided by R! and R2. The oscillator tuned circuit
is formed by the 2nd section of C! and T2 The primary of T2 is coupled to secondary wind-
ing for required feedback between collector and emitter. The emitter resistor R® acts as
the emitter stabilzing resistor and for the additional bias to the transistor when circuit is
oscillating.

The I F. signal from TR!is picked out by the first LF.T.! This tranaformer
consists of two windings, one forming the resonant circuit with fixed ceramic capacitor,
the other winding feeds the I. F. signal to the base of I. F. amplifier TR2. The resultant
forward biat to the base of TR? is provided by R4, R5, R1® and C*. The I. F. amplifier TR?
feeds the L. F. transformer I. F. T.2 which is similar to I. F T,.. The bias is stabilized by
the emitter resistor R? and CS. The I. F, T.2 feeds the signal to 2nd I. F. amplifier TR®.
The L.F. signal in the secondary of I F. T3 is fed to the diode for detection. The a.g.c.
voltage is fed through R?° to TR? only.

The volume control R? feeds the audio stage TR The bias for TR* is provided by
RY. Transistor TR® feeds two output transistors through the push-pull transformer T3
The power output transistors TR® and TR® ara operated in class B pushpul[ and transformer
T4is the L. F. output transformer feeding thc loudspeaker. The forward bias is provided
to the bases of TR> and TR® by the rdsistor R!2. end R, Stabilization of the bias is by
the resistor R1* which can not be by-passed because the transistor are operating class B.

The capacitor C!! is in parallel with battery of three volts to reduce possible feedback due
to the battery impedence.
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Fig. 25—Seven Transistors Radio Receiver
Capacitors :
Ct, C2=300 Pfd. C4=0.002 Mfd. Cw, Clh=10 Mfd.
C3, C8=0.01 Mfd, CS, C?=0 02 MIfd. Cl2, C14, (16=100 Mfd.
Cs, C3==5 PAd. C7=30 Mfd. Ci7 C =100 Mfd.
Resistors :
R1=15K¢%, Ré=1Kg, R12=100 K&, Ri7=1Kg,
R2=5.6 K4, R?-47 K& R1¥3=2.2 K%, Ri8=2.5Q),
R¥=1.2K$§ R8=:22 K%, R¥=] K& R¥?=2.58,
R{=356 K, RYO=K g R¥5=10Kg R2=1K 4§
R6--82 KR RI=100 K&, R16=100 K, R21==100 K §,

ey . R e -
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Circuit Description. The incoming signal is tuned by capacitor Cland L1 This
signal is applied to a base through a capcitor C3 of 0.01 mfd. The base bias is supplied
by R! and R2. The resistor R® in the emitter circuit is known as a stabilizing resistor. It
reduces the sensitivity of the transistor to temperature changes and permits replacement by
a transistor whose characteristics might be slightly different that the original transistor
AF116. When signalvoltage applied to the base of TR! aids and opposes the bias on the
base to emitter input circuit, this will vary the collector current. This varying current
when passing through the primary coil of L? induces a voltage across the secondary which
is then fed to the emitter of converter through a capacitor C* of -002mfd. The oscillator
coil L2 is tapped to form a hartley oscillator. By mixing the incoming signal frequency
and oscillator frequency, a third beat frequency is formed which is equal to 455 Kc/s. In
the I F. amplifiers both the input and output_circuits of the stages are tuned to the same
intermediate frequency. The output of last LF.T is fed to the diode for detection.

The transistor T¢ is the first audio amplifier. The input voltage from the volume
control R? is applicd to the base through C'* of 10mfd electrolytic capacitor. R and
RI1 is potential divider for providing the forward bias to the base. The resistor R
is the stabilizing resistor which stabillized the collector current with the help of by-pass
capacitor C'*  The output voltage of resistor R33 is coupled to the base of TR? through a
coupling capacitor Ct5. Transistor TR® and TR? from the power amplifier used in
complimentary symetrical output stage. The driver collector current through R1* provi-
des the necessay bias for power stage and reduces cross over modulation. A small amount
of negative feed-back is applied through R*. The output impedence is 8§ ohms. The
circuit consumes very little current in the output stage. A speciality of this transformer-
less output stage is that it has a very low distortion, better frequency response as in
high fidelity receiver and less battery consumption.

Transistor TR? is N.P.N transistor and the other are P.N.P. transisto-s since the

N.P.N. transistor are now easily available in the market, there is no difficulty in the
assembling of this type of receiver.

.$.'LL re. L9 £n % L r L, '5'@'

—

Get your Electronics problems solved

Re the member of E
Advance Postal Technical Education Scheme ]‘

Lo

-

> Ask for d tails—
\ Radio Tolevision Training Centre
Agra-282001 ﬂ
&

J

Phone : 76083

p— - rn Py —" £ % 2. £% — %
J 3 =9 — m— — == A —

4%




34 Transistor Radio Assembling & Servicing

22. Two Bands T}ansistor Radio Receiver

.
beewe comenmGANGs s o= mmnfomnsamad

“0sC. MW
Fig. 26—Six Transistor Radio

1. Converter—AF114 4. 1st A/F. Amp.—AC125
2. Ist LF. Amp.—AF117 5. Power Amp —ACI26
3. 2nd LF. Amp —AF117 6. Power Amp —ACI126
Resistors
R! =47K ohm R2, R°=10K ohm R! =200 ohm
R5 =68K ,, R3, R12=22K ,, K16=100
R¢=1K ,, Ré, R11=22K ,, R¥=100 ,,
R#=5,6K ,, R’ R1¢=47K ,, R17=35 .
R8. R1¥=680 ,,
Capacitors
Ct =0.01mfd C °. C¥=0 05mfd C 5=500PF
C 4=0.001mfd C3, C17=10mfd C 6=600PF
C "=005mfd C20, C22=0.05mid C 3=300PF
C16=0 04mfd C15, C1?=30mfd C®=5 PF
C21, C?»*=100mfd Cz=5 PF

Servicing Procedure of this Radio

Cause of no reception of the both bands—

This is one of the easiest trouble to remove but there are so many causes for no
signal output in a transistor receiver.,
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The following is the complete list of causes. 1. Dead battery. 2. Bias resistor
open in any transistor, R'%, etc 3. Open Coupling capacitor C'7. 4. Voice coil open.
5. Open or shorted jack for head phone 6 Open winding of L.F. transformers.
7. Shorted filtering capacitors C23. 8. Open or shorted R12 yolume contiol. 9. Open
base winding of LF.T. 10. Open or shorted collector winding of IF T. 11. Shorted
in the circuit winding  12. Shorted gane-capacitor. 13. Open antenna loop. 14. Shorted
by-pass capacitor C? etc. 15. Inoperative oscillator section. 16. Open oscillator coil.
17. Defective diode. 18. Misalignment. 19. Op:n lead connection of the battery.
20. Defective Transistor.

It is a big and impressive list can be easily divide-up the radio receiver into
two sections by feeding a signal from the signal injector across the volume-control. If
you heard a response in the loud-speaker the audio section of the set is functioning normal,

If the sound does not come out, the fault is to be found out in the audio section
There after one has to check the circuit stage by stage and locate the fault.

Oscillator mixer and LF. amplifiers is the H.F. section of ths receiver. The out-
put from the converter, AF114 is fed to an LF. Amplifier AF117. The majority of the

recerver use two LF. stages.
No output when modulated r. f. signal is fed at the antenna point would indicate

a faulty H.F. section, assuming that A.F. section had already been tested and found satis-
factory. Check the converter and LF. stages and locate the fault.
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23. Silicon Transistor Radio Receiver

Resistors :

R 1=330K & R2=1Kg, R3=15 §,
R&8=150 R %=not used R *=not used
9==mot used R¥®=8.2K & R1=820 §
RB=10K &, R#=200K £ R15=not used
R17=820 & Ris=47 R1¥=820 Q,

Capacitors :

C!A, C:B=180Pfd—gang.

C'="04MIfd.

Cit=5Pfd.

C5, C20=4Mfd.

.

R *=150K
R 8=470K §,
R2=10
Ri6=47 §,

C2, C5, O, C22=0.01 Mfd.

C2==20021d.

Ct2, C23, C2*=200Mfd.

C81=10 Mfd.

REFERENCE CHART EFOR TESTING P.N.P. TRANSISTORS

Test step

Base

ohm- Meter

R

Meter positive
Meter Negative
Meter Negative
Meter Positive
x
x
Meter Positive

Meter Negative

Collector Emitter Reading
Meter Negative x 500K &,
Meter Positive *® 300,

x Meter Positive | 300
x Meter Negative | 500K ,,
Meter Negative | Meter Positive | 50K,
Meter Positive | Meter Negative | S00K ,.
Meter Negative | Meter Positive ;| 500K ,,
Meter Negative | Meter Positive | 275,

Reverse the meter connections for testing N.P.N. transistor and reading will be
approximately same. The silicon tiansistors are having high resistance between base and
collector in comparison to germanium transisrors.
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24 Servicing of Transistor Radio Receiver

First the batery voltage should be checked with the receiver switched on and the
battery loaded, severe distortion, low sensitivity and reduczd power output, may result from
a low battery voltage If it is found thata owner has connected the cells in the reverse
direction, the elcctrolytic capacitors in the circuit are as likely to be damaged as the

transistors.

When the receiver is completely out of order and the battery is found to b2
serviceable then make a visual inspection to locate possible loose, dirty, or intermittent
speaker connections It must be remembered, when testing transistors that a transistor
should never de replaced before the surrounding components have been thorughly
examined  Since the transistor is the most reliable component in the receiver it should be

the lass component to be suspected.

Now check the resistance across the receiver battery leads with ohm-meter, it is
generally possible to observe whether the reading appears to be either very low indicating
a short circuit or very high indicating an open circuit or similar fault. The resistance
check will give information on D. (., fault only. Where the resistance check shows
a normal value, the signal path is to be checked with the signal genzrator. The quick trouble
shooting technique is to inject an appropriate signal into each transistor base going from
loud-speaker to antenna.

Apply a signal of 400 cycle from the signal generator to the each base of power
amplifier transistors, equal volume of 400 cycle note should be heard in the speaker from
each transistor. Now conncct the signal generator to the base of driver transistor OCT71.
If the audio note is heard, thz driver stage is functioning normal. The signal gensrator lead
may then be touched to the upper end of the volume-control to check the complete audio
section of the receiver. The signal injector can be used for signal generator for checking
these audio amplifier stages. If the audio section of the receiver is working properly the
tests can proceed to detector OA70 and LF. amplifiers OC45,

Now apply a 455 Kc/s modulated signal from the signal generator to higher
frequency section of the receiver. As soon as the signal is not passed by a stagc of
amplification, this stage should be checked. Care must be taken that the signal generator
positive lead should have a series capacitor inorder not to change the bias condition in
the circuit under test, or use a radiant loop with the signal generator for injecting the
signal to the stages of transistor receiver.
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25. Transistor Radio With Piano Switch.

Parts List Transistors :

Tr. Number Function Tr. Number \ Function
_ |
|
Tri—AF114 Mixer & Osc. Tré=ACI25 i 2nd A F. Amp.
Tr2—AF117 1st LF. Amp. Tr'=AC128 \ Power Amp.
fb Tri—AF117 ~ 20d LF. Amp. Tr3=ACI128 \ Power Amp.
| Tr*—AC125 Ist A.F. Amp. DI-0A79 | Detector.
F i
!
{ Resistors
| R! = 10K R = 33KQ RS = 1009 R*=25K
RC = 10K, Ré = 1K, R” = 68K & Rs =22 K ,,
R® =100 K ,, R=33 RI=4TK , R12=680 .,
R?® - 10K ., Ri4=1K ,, R5=5 K ,, R16=47 K,
R7= 10K ,, R1#¥=39K,, R¥=1 K ,, R20=22K ,.
: R21=56 K ,, R2=100 R#8=510 R#=47 ,
‘, R»=100 ,, R¥= 5 , R¥=22 K ,,
: Capacitors
C1 =310 PF. C? =310PF. C3 =0-005 Mfd. C* =005 Mfd.
C5 =001 Mfd. C¢ =0.005 Mfd. C 7=0.002 Mfd. C8 =0 002 Mfd.
C? =0 05 Mfd. =001 Mfd. C1=5PF, C1z=10 Mfd.
C13=0.01 Mfd. C1t=0 05 Mfd. C15=0-01 Mfd Ci6=10 Mfd.
C1"=30 Mfd C18=10 Mfd. C1*=30 Mid. C20 =100 Mfd.
C21=0 005 Mfd C22=0 005 Mfd. C2=0002 Mfd. C2t=100 Mfd.
;.-* Connections With Piano and Switch.
5 There are 18 poles in this band switch. Each poles has two terminals The poles
. terminals are indicatd by the arrow mark. Six poles aie used for the upper three antenna

coils, and twelve poles for lower oscillator coils.
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Aerial and C!are connected to No. 1 pole and base of TR! is connected to pole
No. 2 through capacitor C*®. Pole No. 1 is shorted to poles No. 3 and No. 5 Pole
No. 2 is shorted to poles No. 4 and 6.

Battery negative voltage are coming to pole No. 8 through resistor R3. The lower
connection of osc. coil should be connected to this pole for getting negative voltage. Pole
No. 8 is shorted to poles No. 12 and 16.

The collector of TR! is getting negative voltage through the lower parts of primary
winding of LF.T. 1. The centre tap of primary winding is connected to pole No. 15 for
getting negative voltage, pole No. 15 is shorted to pole No. 11 and 7.

The tapped winding of Osc. coil is the primary winding and the other winding
is the Sec. winding. The feed back voltages which are developed across sec. winding are
applied to emitter of TR? through capacitor C3. The capacitor C8is connected to pole
No. 17 and this pole is shorted to pole No. 13 and 9. The extreme right pole No. 18 is
shorted to poles No. 14 and 10. The osc. section fo gang capacitor C* is also connected
to pole No. 18. Connect the others terminals of the coils and trimmers to the particular

terminals as shown in the figure.
26. All world Transistor Radio Receiver.

Tr. Number Function Tr. Number Function
Tr1—2SA234 Mixer Tr5—2SB75 ist A. F. Amplifier
Tr2—2SA234 Oscillator Tr6—2SB75 2nd A.F. Amplifier
Tr3—2SA12 I1st I.F. Amplifier Tr7—2SB77 Power Amplifier
Tr4—2SA12 2nd I.F. Amplifier Tr8—25B77 Power Amplifier
T T Resistors
Ri=33K @ R2=22 K § R3=100K R:=33K &
Ri= 1K ,, Ré= 1K ,, R’=47K ,, R8=15K ,,
R*= 1 K ,, R1=22 K ,, Ru1=47K ,, R1z=680 ,,
R1#=56K ,, R#¥=1K ,, Rit= 5K R1#=47K ,,
K1"=47K ,, R18=33 K,, R¥=680K ,, R20=22 K ,,
R21=56K ,, R22=100 ,, R22=470 ,, R*#=15K,,
R25=50 ,, R2= 5 ,, R27=22 K ,, D1=0A79 Diode
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Capacitors :
Ct =310Pfd. C2 =310Pfd. C3 =004 MIfd. Ct =0-05Mfd.
Cs =100Pfd. s =300Pfd. C7 =300Pfd. Cs =0.1Mfd.
C® =0005mfd Cw0=0-0Imfd - C1=0'05mfd. 12— | Omfd.
C13=001mfd. C1¥ =0 05 mfd. C15=0-01mfd C16=100mfd.
CY=30mfd. C18=10mfd. C=30mfd. C2t==100mfd.
C21=0 005mfd C22==0-005mfd. C22=0:002mfd. C24=100mfd.
Voitage Specifications
T ist 2SA234 | 2AS234 | 2AS12 | 25A12 2SB75 | 2S8B75 28877
ransistor " \fixy | (osc) |(2nd IF)| (2nd IF)(Ist AF) {(2nd AF) (out-put)
: .
Collector —51V | =42V \—S'IV —51V | =38V | —4:6Y 60V
Base 045V | =1V | =05V | =095V —0:8V | =08V 1 ~—0°14V
i
Emitter 04V —0°95V| =04V | —095 |—075V —-075V 001V

27.  All Worl s Transistor Radio Using Silicon-Transistors.

Rt =390 K&,
R3 =100K ,,
K% =60
RB=220K ,,

R17=47

A

V. C.=—Volume Control =5K §,

Ct =0-01Mfd.
C® =not used
C?* =0-05Mfd.
C13=0-4Mfd.

Resistors :
Re= 1'K § R =470 &
R¢= 9K R7 =220
RU= 1M , Ri=68K .,
R“4=100 5o R15=100 ,,
R18=820 sy R19ﬁ47 59
Capacitors
C2 =0-0IMfd. 3 =100Mfd.
Cs = 10Mfd, C? =0-05M{d.
Cl2-=0:05Mfd. Cul=0 0IMfd.
C1=0-04Mfd. Cl=200Mfd.

R* =220K

R3 =220
RZ= | K
R16=10
R20=820

C* =3-05Mfd.
Cs =0-05Mfd.
Cr2=0-01Mfd.
C1%=200Mfd

9

32

27

99
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Capacity of each trimmer =30Pfd.

Capacity of each section of Gang =350 Pfd.

Battery voltage=6 Volts : -
Loudspeaker resistance=8 Ohms. .
Transistor Leads Indentificafion (Rottom view)

. BC 148 , BF 194 BF 195
o @@ @@
€E 8 C 8 E T T < .
Fig. 31- Transistors Symbols and Pin Connecticns.

Antenna Coils Numbering. Oscillator Coil. I. F. Transformers.

No. 1. Start No. 1. Start of Sec. No. 1. Start of pri.

No. 2. Tapping. No. 2. Tapping of Sec. No. 2. Tapping of pri.

No. 3. Finish. No. 3. Finish, No. 3. Finish of pri.
No. 4. Startof pri No. 4. Start of sec.
No. 5. Finish of pri. No. 5. Finish of sec.

23. All World P.N.P Transistor Radio Receiver.

Resistors,
R =100  § R2=5 & R®=33K & Rt =100 &,
R’ =220 ,, R¢ =22K ,, R" =10 K ,, R8s =680 ,, ~
R =2.2K 93 R¥Y=33K ) R1=10 K i) Ri2=5 K ”
R¥=1 K ,, R¥=22K ., R¥=47 K R16=680 -
R"=10K ,, R18=6&K ,, R1#=100 ” R¥=12K ,,
R21=33K ,, 2=-100 ,, R28=100

Capacitors.
C! =100Mfd. C2 =100Mfd. C? = 00Mfd. C* =10Mfd.
C5 =100M{d. C¢ =10Mfd. C7 =0.01Mfd. C? =0.05Mfd.
C? =0.01Mfd. Cw=>5Pfd. C1==5Pfd. C2=R-05Mfd.
C13=30Mfd. CH=0-05M(d. CL5=0-005Mfd. C1=0-01Mfd.

C17=0.00 Pfd.
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L
A
fi:i‘!JMz i A4 -]
I 21 \> Ty 2 13
1 °a::
2o
3 "
Fig 33. Antenna Coils & Symbols
Numbering Color Code & Connections of Coils
Ant. Coil. Oscillator Coil
No. 1—Start—white—Gang - No. 1—Sec. Start —green—Gang
No. 2—Tapping—green—Base of TR! No. 2—Sec Tap—yellow— Emitter
No. 3—End—Black—Chassis No 3—Sec. End Black—( hassis
No. 4—Pri. Start—whitc-Collector
No. 5—Pri. End—Red—Ist. ILF T.
ASSEMBLING ANT. COILS SECTION
The pictorial view of antenna coil Section of all world transistor receiver is given in Fig.
34 M.W. and S.W.2 antenna coils are wound on ferrite rod, and third coil of S.W.2 having
E ferrite core is fitted on the chassis of the set. All these coils are designed as auto trans-
; former having one winding only No. 1 is the 5 start of each coil, No. 2 is the tapping and
No. 3 is the end of each coil which is to be connected to chassis. There are three trimmers
. fitted on the chassis near the coils. No 1 terminal of each coil is conneted to the respective
trimmer and the rofor terminal of all the trimmers are connected to chassis.
Y
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Doutle wafer type have 6 Poles 3 positions band change switch is used in this
transistor receiver. In the diagram only one wafer is shown which has 3 poles and nine
terminals. FEach pole has three terminals No. 1 for M.W. band, No 2 for S.W. 1 and No. 5

for SW2 band.

rMmw.  Ant.Coils, Sw

G S

slellelels J

TRIMMERS

o]

CGANG CAPACITOR

Earth

0

o

SAND SWITCH

_To0
—»CV6 Bage

Fig. 34—Pictorial view of Antenna coil setion

Telescopic antenna is connectcd to pole No. 1, and the start end of SW2 antenna
coils are conneeted to No. 2 and No. 3 position terminals of this pole P! and No. 1 terminal
remains unconnected. This No. 1 position is for medium wave band, it means that at M.W.
position of the set the antenna remains disconnected to ant. coil of M, W. band. This
antenna is not required at the time of M.W., band. The pole No. P2 is connzeted to stator
terminal of one section of gang capacitor which is fitted on the metal chassis. The middle
terminals is rotor terminal of this capacitor which is to be connected to chassis. The three
terminals of this pole P2 are connected to the start No. 1 terminals of theit respective
coils. There is color marking on the coils, start No. 1 is white, tapping No. 2 is green and
end terminal No. 3 is black. The pole No. P3 is connected to the one t:rminal of C°.
This is a ceramic capacitor of 0.01 microfarad and the other end of this capacitor is to be -
connected to the base terminal of frequency changer transistor TR The three terminals
of this pole P? are connected to the tapping terminal No. 2 of their respective coils. You
must remember that in cach coil, number of turns between No. 1 and 2 are more than
between No. 2 and 3. In this way you can distinguish terminal one and three without
any color marking. Always use copper tinned wire for this wiring of antenna coils.
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ASSEMBLING OSCILLATOR COIL SECTiON

The below figure is the pictorial view of oscillator section of all world transisjor
receiver. Three ferrite core oscillator coils of each band are fitted on the chassis. Each
coil has two winding and a tapping in the primary section. For identification No. 1, 2

3 Emiifier ¢1S.

Collestor
TR

<]

GANO
GAPACITOR

X .3
5 by XY K} t Saodads
= (3 Supaly
Swi,
SW.2. | OSCILLATOR colLS MW
b

5 e @ @ O) TRIMMERS

Py

Fig. 35—Pictorial view of Oscillator coils section

and 3 is the primary and No. 4 and 5 is the secondary winding. A strip of three
trimmers is also fitted on the chassis near these coils. Same gang capacitor is also shown in
this figure. We will utilize the 2nd section of this capacitor for tuning the desire oscillator
frequency. The band-change switch, which is shown in this figure is the 2nd wafer of the
same band switch which is used for antenna coils. This wafer has also three poles and nine
terminals as three for each pole. »

Pole No. 6 is connected to the collector of transistor TR1. (AF1135), and this pole’s
terminals 1. 2 and 3 are connected to No. 4 terminal of primary’ winding of M.W, SWi
and SW2 oscillator coil respectively. In this wafer you have to observe the same sequence
as you have adopted for antenna coils, this means that No. 1 for M,W. No. 2 for SW?! and
No. 3 for SW2. Connect together the No. 5 terminal of each coil and connect one piece of
wire from the No. 1 terminal of the primary winding of 1st. I.F.T. to the No. 5 terminal of
any oscillator coil. In this way collector of TR* will get a reverse bias voltage (—) through
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the primary winding when connected in series with collector circuit. When the starting
varying current flows in the primary a voltage will be set up in the secondary winding due
to mutual indication. Trimmers are connected across the secondary windings of each coil.
The rotor plate of each trimmer and No. 3 terminal of each coil are connected to chassis.
The stator plates terminal of 2nd portion of gang capacitor is connected to pole No. P4
and its three terminal are connected to No. 1 terminal of their respective coils. Fof
generating oscillations feed back is essential. For this we will take the output from

the tapping terminal of the secondary winding and feeds to the emitter of transistor TR!
through the capacitor C15, because the emitter is connected to pole terminalP? through

this ccramic capacitor C!% having the capacitor of 0.005 micro farad. Capacitor
C!7 is the padding capacitor which is connected between the No. 1 terminal of MW antenna
coil and No. 1 terminal of pole P, This C'7 is fixed padder capacitor having the capacity
of 500 picafarad. In this way you can assemble the oscillator section of transistor receiver.

To avoide mistake use different color sleeve on the copper tinned wire for each band.

Don’t forget the emitter resistor R? (220 ohm) which is to be connected between emitter
hassis is connected to the positive terminal of

terminal of TR! and chassis. Tn this set ¢
six volt battery. After completing the wiring, check the each terminal and compare with
f transistor receiver has to be assembled on

circuit diagram. The remaining portion o
the printed board. For further guidance for assembling the remaining stages, youw must

study “STLICON TRANSISTOR ASSEMBLING.”
' L E. ALIGNMENT OF TRASISTOR RADIO

1. Connect the A/C. voltmeter across the speaker voice coil terminals.
7. Connect the signal generator tuned to 455 Kc/s and modulated via 0.1 mfd.

capacitor between Tr! base and chassis.
3. Attenuate the signal generator out-put to maintain 0.25 volt on the output

meter to prevent over-loading of  the reciver.
Set the gang condenser to the maximum capacity.

Set the volume control to maximum.

Adjust core of I F.T? for maximum response.

Adjust core of LF.T.2 for maximam response.
Adjust core of I.F.T! for haximum output.

Repeat step No. 6, 7 and 8 seal the cores with wax.

© o N oo
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R. F. ALIGNMENT

Signal-generator with 400 c/s modulated output and low output impedence.
Rotate tuning control to gang maximum. .
Set the signal generator to 550 Kc/s and place the loop near aerial coil.
Adjust the eore of M. W. Osc. coil for maximum response.
Rotate tuning control to gang minimum,
Reset signal generator to 1600 Kc/s. )
Adjust the trimmer of M. W. Osc. coil for maximum re;porise.
Repeat Step No. 1 to 6 as necessary, always finishing with No. 6.

8. Set signal generator at €00 Kc/s. Tune the receiver at this frequency and
adjust the position of M. W Ant. coil on ferrite rod for maximum response.

9. Set the signal generator to 1500 Kc/s. Tune the receiver to this frequency and
adjust the trimmer of M. W. Ant. coil for maximum response.’

10. Repeat Step No. 8 to 10 until no further improvement is made.

Alignment of Short Wave Bands

11. Set the signal generator at 2.5 Mc/s. Tune the set to this frequency and
adjust the core of S. W. 1. Osc. coil for maximum response.

12. Set the signal generator at 7.0 Mc/s. Tune the set to this frequency and
adjust the trimmer of S.W. 1 Osc. coil for maximum response.

13. Set the signal generator to 3.5 Mecfs. Tune the set to this frequency and
adjust the core of the S,W. 1 Ant. coil.

14. Set the signal generator to 6.5 Mc/s.
adjust the trimmer of S. W. 1 Ant. Coil. o :

15. Repeat Step No. 11 to 14 until no further-improvement is made.

Note :—Same R. F. alignment procedure for S. W.2 with appropriate
gencies according to dial setting. S

TRANSISTOR RADIO SERVICING CHART (See Fig. 29)

NNV kW

Tune the set to this frequency and

signal fre-

Possible causes ) Remedy
No Sound :—
1. Battery rundown. 1. Check voltage, replace if low.
2. Open voice coil. 2. Check the continuity of voice coil.
3. Open pri. of driver transformer. 3. Check the winding with ohm-meter.
4. Open pri. of output transformer. 4. Check the winding with ohm-meter.
5. Defective onsoff switch. 5. Check on/off switch.
6. Break in battery Jead. 6. Check lead with ohm-meter.
7. Shorted filter capacitor. 7. Open one lead of C2%
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Causes . Remedy

Low sound :(—

0B W

Weak battery. 1. Check voltage of the battery on load.
Misalignment of 1F. trensformer. 2. Check the 1. F. alignment.

Defective transistor. 3. Check A. F. or 1. F. transistor.
Leaky by-pass capacitors. 4. Check C¥, C7 or C¥.

Defective line filter capacitors. 5. Check C* or C2%

Noisy-reception :—

CP A AU B WD

10.

Dry joint. 1 Check the stages visually.
Worn out volume control. 2. Check R, replace if scrachy.
Defective band-switch. 3. Wash the band switch with petrol.
Defective filter capacitor. 4. Check capacitor C2° or C*.
Defective Power Transistor. 5. Check Tr® or Tr'—28B77.
Defective speaker. ¢. Voice coil out of centre.

7

8.

Leaky coupling capacitor. Check capacitor C16 or C18.

Defective A. F. stage. ' Check transistor of A.F. stage.
Defective A G.C. filter capacitor. 9. Check capacitor C12. .
Mismatched output transformer. 10. Replzce with a new transiormer.

Motor-Boating :—

SR

Fading :—

s

Defective neutralizing capacitor. 1. Check the neutralizing capacitors.
Defective I.F. Transitor. 2. Check Tr2 and Tr%
Defective by-pass capacitor. 3. Check all the by pass capacitors.
Weak battery. o 4. Check battery voltage.

5. Check the circuit visually.

6.

Check alignment with Signal Generator

Dry solder joints.
Misalignment

Check eesistor R%® and C12.
Check OA79 and replace it.
Check the receiver’s alignment.
Check antenna circuit.

Defective A.G.C. filter.
Poor diode detector.
Misalingnment.

Open aerial connection.

A W
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29. Servicing Chart of Audio Section

Fig. 36—Audio Amplifier Circuit Diagram

Quick check :—Feed an audio signal at pick-up terminals or across R! the
volume control. Audio note should be heard in the speaker, or touch a damp finger
on the base terminal of the transistor TR1. A hum response should be heard in_the speaker.

No Output Signal

Causes .-1. Battery completely run down. 2. Open voice coil of the speaker.
3. Faulty earphone jack. 4. Condenser across the primary winding of output trans-
former is shorted. 5. Open emitter resistor R?. 6. Open pri. or sec. winding of driver
transformer. 7. Shorted filter capacitors of 2§ mfd. 8. Defective on/off switch,
9. Defective power amplifier transistor TR? or TR2, 10. Defective 1st. A.F. transistor TR?

Symptoms :—Distortion or Low Out-put,

Causes :—1. Weak battery. 2. Defective speaker. 3. Mismatch of L,F. output
transformer. Mismatch of the power output transistors. 5. Change in the value of
emitter resistors R and R7. 6. Change in the valve of base bias resistors. 7. Shorted
emitter bypass capacitor C2 in the Ist. A.F.stage. 8. Defective Driver transistor Tre,
9. Shorted turns in the primary of out-put transformer. 10. Leaky or reduced value of
coupling capacitor CI.
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30. Servicing Chart of Detector Stage

Fig. 37—Circuit Diagram of Detector and 1st. Audio Amplifier

Resistors :

Ri=10K R2=47KQ, R3=10KQ,
R:=5 K§ Ré=1 K& Ré=10K §,
Capacitors :

C'1=0 01 Mfd. C2=10 Mfd. C3=30 Mfd.
C4=10 Mfd. C5=10 Mfd.

‘ Quick check :—Apply a modulated I. F. signal to the collector of the primary
winding of LF. transformer T3, The modulatien note should be heard in the speaker.

Symptom—Weak Signal.

Causes ;—1. Defective crystal diode D. 2. Defective R.F. by-pass capacitor C.
3. Open A.G.C. by-pass capacitor C* of 10Mfd. 4. Defective winding of I.F. transfor-
mer .E.T3. 5. Misalignment of LF. transformer: 6. Open or shorted diode load R*.

Symptom :—Distortion on Strong Signal.

Causes :=1. Shorted A.G.C. filter capacitor C°. 2. Defective coupling capa-
citor C2.
Testing of Diode =

The average life of a crystal diode is more than 10,000 hours. These diodes rarely
go bad. Measure the reverse and forward resistancc with an ohme-meter, the reverse
resistance should be 1000 Kilo ohms or more and forward resistance should be 100 to
250-ohm only. ;

Note :—The detector stage is also providing the A.G.C. voltage to control the gain.__

of I. F. amplifier stages.

-~
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31. Servicing Chart of |.F. Stages.

J
P

+ + c7 R20A. » [ »

" Fig. 36 Circuit Diagram of I. F. Amplifiers.
Quick check :—Apply a modulated I. F. signal from the signal generator to the
base of 1st |.F. stage TR2 The modulation notes should be heard in the speaker.
Symptom :—No output signal from the speaker.
Causes :(—1. Defective Transistor TRt or TR2 2. Open emitter resistors RS,

R®, 3. Open I.F. transformer coil. 4. Shorted base by-pass capacitor C,* C*°

5. Short circuited the winding of TF.T. 6. Open base winding of I. F. Tilorl.F.T.2
7. LF. transiormer completely misalignment.

For locating the defective stage for low gain, take a fixed capacitor of 005 mfd.
touch the terminals of the condenser to base and collector of the wransistor. ‘When short-
ing a base and collector with this condenser. the volume will drop considerally if the

v« stageisinordir. In a defective stage there will be no change in the volume.

: [

4. Now apply a modulated I. F. signal to collector of converter transistor Ifa 400
cycle response is heard in the speaker the I,F. stages are in working order,
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Warning :—

Do not alter the alignment of the receiver in an attempt to improve the gain, many
receivers are staeger tuned and although the gain can be improved by peaking the tuning,
this will be accompanied by a loss of a response and an increase in distortion, if the align-
ment of the receiver is suspected always realign in accordance with the manufacturer’s
service manual.

32. Servicing Chart of Converter Stage.

R S

“ em m e e et - - o

o

Fig. 39—Circuit Diagram of Con{lerter Stage.

Quick Check :—Apply a modulated R. F. Signal at the antenna termijnal. Tune
the radio at this particularly frequency. The modulation note should be heard in the
speaker.

In P.N.P. transistor, the base is usually negative with respect to emitter, but in
this converter stage, the base is at positive potential with respect to emitter because the
positive feed back from collector to emitter makes the base positive. This indicates that
the oscillator is functioning.

Quick Check for Osciilator :(—Measure the voltage across the cmitter resistor
R3, and note the reading. New take a small piece of wire and short the oscillator section
of the gang capacitor C3 and now take the voltage reading. 1If the meter pointer moves
back, the gscillator is functioning, there will be slight decrease in voltage across the emitter
resistor R3,

Second Method of Checking Oscillator :—Switch on your transistor set, keep
it near a good set which is in working condition. Tune the good set to high frequency end
of the dial 1500 Kc/s. Tune your set, which you are testing at 1045 Kc/s. or near about
If your set is working, a whistle will be heard in the speaker of good set. TIfno sound is
heard, check all the components in this converter stage. .
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Adjust

Signal Gene-

|
|

Ajusting to maximum

Circuit Step | rator output Dial setting output
1 600 Kc/s 600 Kcfs MW. OSC coil core
OSC. 2 1200 Kc/s 1500 Kc/s MW. OSC. trimmer
3 600 Kc/s 600 Kcfs Repeat three times
1500 Kc/s 1500 Kcfs steps (;) and (o)
MW | i
4 600 Kc/s 600 Kc/s MW. ANT. coil core
ANT. | S 1500 Kc/s 1500 Kc/s MW. Ant. t rimmer
6 600 Ke/s 600 Kc/s Repcat three times
1500 Kc/s 1500 Kc/s steps (4) and (5)
7 2.5 Mc/s 25 Mcfs SW,; OSC. coil core
osc. | 8 6.0 Mc/s 6.0 Mc/s SW, OSC. trimmer (CTj)
9 2.5 Mc/s 25 Mc/s . Repeat three times
6.0 Mc/fs 6.0 Mc/s steps () and (g)
SW1 N B
10 2.5 Mc/s 2.5 Mc/fs SW; ANT. coil core
ANT. | U 6.0 Mc/s 6.0 Mc/s SW, ANT. trimmer .
12 25 Mc/s 2 5:Mcfs Repeat three times k
60 Mc/s 6.0 Mc/s steps (jo) and (11)
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Adjust Signal Gene- . : Ajusting to maximum
Circuit I Step rator output Dial sctting output
|
13 | 7.0 Mc/s 70 Mc/s SW, OSC. coil core
i
OSC. | 14 | 18.0 Mc/s 18.0 Mc/s SW, OSC. trimmer
|
15 7.0 Mc/s 7.0 Mc/s Repeat three times
L 18.0 Mc/s 18 0 Mc/fs steps (13) and (14)
SW, o e
16 | 7.0 Mc/s 7.0 Mc/s SWy ANT. coil core
ANT. | 17 18.0 Mc/s 18.0 Mc/s SWy ANT. trimmer
13 7.0 Mc/s 7.0 Mc/s Repeat three times
18.0 Mc/s 18.0 Mc/s steps (1) and (37)
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34. Signal Injecter.

2%0%
Tt

r

»

Fig. 41—Circuit Diagram of Signal Injector.
Principle and Operation :-—

Its principle based on multivibrator oscillator, which is rich in harmonics The
fundamental frequency of this signal generator is 1'5 K¢fs. TR & TR2=-0CT71.

Now you can test any stage of transistor receiver by injecting the signal from this
signal injector to the base of transistor. If the stageis working an audio signal will be
heard from the loud-speaker. .

Connect the emitter lead to the chassis of the transistor radio and signal output lead
of TR? to the base of the transistor to be tested.: :

It is very useful testing equipment for locating the defective stage in a receiver.

35 Circuit Diagram of Signal Tracer

Poert 1end

Fig. 42-Dircuit Diagram of Signal Tracer.

Parts List.
Resistors
R1=470K ohm Rt=4'7K ohm . R7=330 K ohm,
R2=470K ,, 5=330K ,, R&=10K s

R3=330K ,, R¢=47K ,,
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Capacitors _—_ .-
C1=0-002Mfd C2=0.01Mfd C3=0-01Mfd
Ct=001 ,, o

Battery voltage=4'5 volts. -

This signal tracer consists of a three-stage audio frequency amplifier. A.F.
and R. F. s1gnals are fed directly to the capacitors CI and chassis. The indicator consists of
crystal headphone Suppose by touching the prods to the base of Ist. LF. stage and chassis
if you heard a response in the head-phone then, up to this stage set is functioning and if
you are not gettmo the response in the head- phone, then the fault exists in the pre-stage
and the signal is not coming to this stage.

36. Light Blinker

6V

@ !

Fig. 43—Automatic Switching For Lighting 2 Bulb ON & OFF

Al

(%)
b N

Parts List.

Tri=ACI28 RI=10K g Ri=1K R*=18K {
Tr2=AC127 R2=6§K R¢=270 ,, Ré=3 .
C! ==100Mfd. Lamp=6 volt.. 0-15 Ampere.

37. Telephone Amplifier.

i

Rs

L S

L T e

Fig. 44-Circuit Diagram of Telephone Amplifier,
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Parts List. :
TR2=AC126 Ri= 3K & R3=470 § R*=10K &
TR2=ACI126 Rz= 1K ,, R6=2K ,, Ct, C3=100mfd.
TR3=AC128 R2= 33 ,, R7=6'8K ,, C2,C?=30mfd.
TR*=ACI128 Ri= 220, . R:=10K ., C* =10mfd.

38. Inter Communicatio‘n set.

Rz Ry '! - T L
» v N U
Cy Csx fs'
5K3 4
VR 2 +l - ['" =
12 somf 1omf

975>
{02 10K

Fig. 46-Circuit Diagram of inter-Com. Set:

This transistorized “intercom” set can be used to achieve reliable voice communi-
cations between two points in a normal size house. The master unit consits of audio
amplifiers of . three OC71 transistors. This Amplilier operates on 6 volts D.C. Speakers
LS and LS? are used for both talk and listen functions. The talk-listen switch St at the
master location establishes the talk or listen mode for the intercom station. The voice
communication is initiated from the master unit. Now the switch Stis set to the talk
position No. 1. and the audio voltage developed across the voice coi) of LS is coupled by
the VR! and C? to the base of TR1, With S' depressed to talk position No. 1. The L§?
speaker is automatically connected to secondary of the audio amplifier output transformer
(TY) for listen mode operation and the initiator can now talk to the intercom station where
this loud-speaker LS is installed.

When the switch S* is in the listen position No. 2. The master umt speaker LS8! js
connected in the listen mode and the other speaker LS? is connected to the amplifier input.

Now a reply from the remote unit LS? is communicated to the spcaker LSt through the
same audio amplifiers. The value of components are written in the circuit diagram,
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36. Transistorized Power Supply.
DC 12 volts to 220 volts DC.

y S——Y
230V

ol od

: AN
i |
v b=

CAR BATTERY L_

-Fig. 46—Circuit Diagram of Converter 12 V to 220 V. DC
Resistors =105, & 300 &, Capacitors=0.01M{d. each
Diodes =BY-100 Transistors =2N2907

Circuit D#scription—

This transistorized power supply converts 12 volts DC. to 250 voits DC. in the
car-radio. The circuit consists of a step-up transformer with the centre tap of the primary-
connected to chassis and chassis is connected to the battery negative. The two ends of

‘ primary winding are connected to the collectors of two switching transistors. The transistors
E are working as on-off switch, the time of switching bzing so controlled by the upper centre
tap feed back winding of the transformer that they conduct alternately. The centre tap of
feed back winding is connected to junction of two resistors which are connected across the
battery. The value of resistor which is connected to negative end of the battery is 300 ohms
and the other resistor which is connected to positive end having the value of 10 ohms.

The emitters are connected to the positive end of the battery. The battery voltage
is thereby applied alternately across the two halves of the primary winding inducing a
square wave voltage of about 1000 cycles per second which is then transfer to 250 volts
across the secondary winding. This voltage is then rectified by the two silicon diodes. The
diodes are working as full wave rectifier. The R.F. choke and two capactiors are used to
filter the rectified voltage These filter D.C. voltage are used as high tension voltage for
the anodes and screen grids of the valves used in the car radio.
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40 Battery Eliminator for Transistor Receiver,

Fig. 47—Power Pack for Transistor Radio
Componens i—
1. T—Step down transformer having primary of 220 volts and secondary of 9V,
6V, 4.5V AC.
2. S—On/off switch in the primary winding.
3. B—Band change switch 4 poles, 3 positions. Only two po are being used
fer changing the voltage tappjng.
4. M-—Metal Rectifier Bridge Type. 100ma.
Y="Yellow colour mark on the terminal for a.c. input.
R =Black colour mark on the outcr terminals for DC negative output are
shorted together and centre terminal having Red colour is to be kept at
chassis positive potential.
5 L.F.C.—Low frequency choke of 250 milli-henry.
6. C! & C>—Filtering electrolytic capacitor of 100mfd.

Circuit Description :—

Tt is a full wave rectifier circuit For testing different types of transistor receivers
one can set this supply 45 to 9 volt DC. Now the band change switch is set at 6 volts
position. By switching the on/off switch at ON position, the current flows in the primary
windiug of step down transformer and by mutual induction voltages are being induced in
secondary winding. The a/c voltage are applied to the yellow terminals of metal
rectifier through band change switch. Thus rectifier delivers d/c negative output from the
red terminals which are connected together and a filter of one L.F. choke and two capaci-
tor are used for filtering the pulsations. Always connect lower chassis terminal to the
positive side of the transistor receiver terminal and L.F. choke terminal to the negtive
side of the receiver.
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41. Transistors Equivalents.

Converter LF. Amp. Detector AF. Amp. Power Amp.
AF114 AF117 0AT8 AC125 ACI128
BF194 BF195 . OA79 BC147 AC127
0C170 0c45 A83 oc7l 0C74
0C44 0c4s OA70 0C71 0C72
2SA234 2SA12 | IN34 2SB75 2SB77
0C614 AF105 0A174 0C602 Ac10§
0C613 0C612 OA150 0C602 0C604
2SAS8 2SA53 1833 2SA54 2SB56
28A10 2SA31 INA2 2SB32 2SB34
2SA102 2SAS3 OAT70 2SB171 2SB174
All5S 0C45 OA9I 0C81D 0oCsl
2SA93 2SAS3 IN 60 2SB53 2SB36
2T201 2T76 1123 2T64 2T86
2SA123 28C76 OA70 2SD66 2SB51
2SA103 2SA101 . 2SB175 2SB178
2SAT0 5SA45 " 2SA171 25A174
25A153 'I 2SA155 IN38 2SB112 2SA163
AF116 $ AF117 OAT9 ACI123 AC128
2N370 2N139 IN34 2N109 2N270
2N1058 2N293 » T1582 2N1069
0C170 0C45 OAT70 oCT1 0ocsl
2N412 2N410 IN87 2N406 2N408
0C170 0oC4s OAT0 0C81D 0Cs1
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SECTION

C

Radio Practical Cireuits

42. Four valves All World Radio (Fig. 48)

Parts List :—

Resistors Capacitors |
RLR® =1 M ohm L, 03, ¢, —100Pfd ~Ceramic
Rz 1 watt =27 K ,, c.ow, cit =100 ,, |
R3 1 watt =22 K ,, C, C3, C° =05 Mfd-Paper
R%, RE =47 K ,, Cr2, C17 =005 ,, ',
R3. Yy watt =2 M ,, cu, 13 =32 ,,  Electrolytic
R7, V.C. =5M ., Cs, Ct =500 Pfd  Gang
RS, 1y watt =5 M , ce =25 Mfd. Electrolytic
R? watt =22M Miscellaneous :—
R, 5 watt ==300 ” Padder=600 Pfd
R, 10 ,, =1000 Dial lamp =15 ampere, 6 volts
R, (vari) =1000 Loudspzaker=3 ohm : )
RY, 5 watt =100 » Output transformer=L.F.T f{)r UCL 82

I. F. transformer=I1.F.T.A & I.F.T.B.

Band change switch=4 Poles; 3 Position.
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Pin Connections of the valves vsed in this circuits

| E
Valves No. | 1 2 3 4 5 6 ’ 7 l 8 9 Function
VI=UCH 81 [g¥g*| g | kg | h h ah ‘\ g% [ at ‘_ gt Conveter
V2=:{UBF 89 | g gl k h | a | ad ad” ' g | Det. & I. F.
. ‘ i

= [ 2 1 2 L. Ist LF. &
V3=UCL 82| gt |kg g h h a | g kt \ at Power Amp.
V4=UY 85 — — k h h — ] — | — a Rectifier
43. Five Valves Ac-Dc Superhetrodyne Radio. (Fig. 49)
Parts List—

Capacitors Type Resistors Type
Cl =0'05Mfd Paper Rl = 1 Mg Carbon 1/, Watt
C2 =001 s 53 R2 = 47 K N * 55
C3 =100 Pfd Ceramic R3 = 22K, » 1 Watt
C4 =100 2 [E R4 = 15 K 2 Y] 9
C5 =100 ,.” . R5= IM, .» /s Watt
C6 =0-05Mfd Paper R6 = 47K, . T,
C7 =005Mfd , R7 = 05M,, Volume Control
C8 =100Pfd Ceramic RS = 10M, Carbon 1/, Watt
€9 =100, s R9 =022 M ,, b
C10=0 005Mfd Paper R10=0.47 M .. ., .
Cl1=0.01 ,, » Rll= 150 Wire Wound 5 Watt
C12=0005 ,, " R12= 500 K ., Tone Control
C13=0005 ® 3 R13= 900 Wire Wound 10 Watt
Cl4=25Mfd. 25V Electrolytic ”

Ri4= 150 ,, » 5

Ci5=32 ,, 350V »
Cl6=32 Choke=5 Henry or | L.F. Choke
C17--0:05, 450V Paper Resistor of 1. K & Wire Wound 10 Watt




ALL WORLD RADIO
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Pin Connections of the Valves used in circuit.

Valve No. 1 ‘ 2 ] 3 1‘ 4 5 \ 6 7 8 9
UCH 81 ! ggt g |k } h h ah g® at gt
} .
UF 89 s el onon s e e g
UBC 81 e | gty kK R hoadls fad —
UL 84 A kgwh o= e | — g
UY 85 i——kih h}wi___a
44, Five Valves Ac Superhetrodyne Radio (Fig 50)
Parts List—
Resistors.
R! = IM & R? =47 K &, R* =22K g RS =33 K §
R = IM ,, R¢ =47 K ,, RE=10M,, R* =0.2M,,
R1=20'5M ,, Ru=150 ,, R12=0"5M ,, R2=1 K
Volume Control R7=0'5M ,, Tone Control R12=05M ,,
Capacitors.
C! =0 005Mfd C2 =0.01MId. C?® =100Pfd. C* =100Pfd.
Cs =100Pfd. Ct =0"05Mfd. C* =0"05Mfd. C3 =100P{d.
C* =100Pfd. C1° =0-05Mfd. C11=0-01Mfd. C12="005M{d.
C13=0-05Mfd. C1=25Mfd. C15=32Mfd. C15=32Mfd.
Gang Capacitor—2 section=>500Pfd each. Padder =600Pfd.
Six Trimmers across secondary of each coil=70Pfd.
Transformers.
Two—1.F. Transformers, One—L.F. Output Transformer

One—Power Transfermer 80ma. — HT. 250 volts and LT. 63 volts.
Three Osc. R.F. Transformers -

Three Ant. R.F. Transformers.
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Fig. 50—Five Valves A/C Superhetrodyne Radio Circuit-diagram

.
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Pin Connections of the Valves used in this circuit

Valve S T \ 506 T ‘ 9
S . — —

EZ §0 ) a ic k h “‘ h | ic ‘ a’ %‘ ic | i
EL 84 1} ic g! ]k, ¢ | h \ h ‘l c | a k ic \ gt
EBC 81 |t I e s ad”% i
EF 89 | s g | k| n h | s 11 a g | @
ECH 81 ll g2, 00| g |k g h { h l‘\ ah | g \ at ‘ gt

45 Six valves Afc Suparhetrodyne Radio (Fig. 50)

Circuit Description

This basic six valves superhetrodyne radio receiver operates directly from an AC
power line of 220 volts. AC power inputs are converted to DC Power by the EZ40 fuli
wave rectifier circuit. The receiver uses a paraliel heater arrangement. The on/off switc
is connected in the primary of man’s transformer. This power traosformer has thre:
secondary windings. The middle secondary winding of five volts is not used in this circuit,
One or two dial lamp can be connected across the 6.3 volts L.T. winding for dial light.

Now the band change switch is set at SW2 band (7.5 to 22Mc/s) and tuning circuit
selects the desire r.f. modulated signal of this band and couple this signal to the contro
grid of the ECH42 triode hexode converter valve. A local osciliator signal developed by th:
resonant circuit formed by the SW2 oscillator coil and other section of gang capacitor i:
also applied to the mixer grid of this valve. The modulated rf and loc.1 oscillator signa's
are mixed in this valve to produce the 455Kc¢/s intermediate frequency used in thi; received
Trimmer capacitors connected across the coils are adjusted to assure that the desire tracking
relationship is maintained across the band.

A single I.F. stage which uses EF41 remote cut-off pentode provides the required
amplification of intermediate frequency signals. This stage is made selective at 455Kc s
by the double tuned input and out-put L.F. transformers. The audio signal components
are extracted from the LF. signal by the 2nd detector circuit which consists of diode
section of EBC41 tube and associated components.

The audio signal voltage across the volume control potentiometer is amplified
by the triode section of EBC41 and is then used to drive the EL41 audio output stage

The output stage develops the audio power required to produce an audible output fro.n
the speaker,
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Radio Practica! Circuits 75

Pin Connections of the Valves used in circuit.

Valve No. 1 2 3 ‘ 4 5 6 7 8 9
ECH 42 J h ah at | gtg’ | g2,gt gl k h —
EF 41 h|a | = — & & |kelh | —
EBC 41 h at gt s ad  a'd| k h ‘ —
EL 41 h a - — e g |kglh —
EZ 40 h a | — | — | — i a’ |k h —
EM 84 gt ic | k h h \ Ta |Defa] ic at

46. Six Valves High Fidelity Audio Amplifier. (Fig. 51)

Circuit Description -

This hi-fi. audio amplifier can deliver power output of 15 watt. The circuit operates
from 220 volts AC and 6 volt battery. The vibrator is used to convert six volts DC to
pulsating DC. The valve 6X5is full wave rectifier which converts the AC input to DC
output.

A high gain pentode voltage amplifier is used as tha input sfage for the audio
amplifier  The R.C. coupling is used in the first and second valve. The output of this
second stage 6N7 is coupled to the control grid of a triode split load type of phase inverter
valve 6SC7. The outputs of each triode of 65C7 which are equal in amplitude and
opposite in phase are used to drive a pair of 6V6 beam power peatodes.

. The pushpull output transformer couples the audio amplifier output to the speakers
The taps on the secondary of this transformer match to the different number of speakers of

4 to 500 ohms.

General Instructions :—

1. The power transformer and rectifier stage should be placed near by the output
end of the amplifier rather than near the input for the following reasons. If aslight hum
is picked up by the first stage, it will be amplified by ail the following stages and so
become very objectionable  The same volume of hum picked up by the power amplifier
is not so amplified and therefore does no harm.

2. Keep the 220 volts A/C leads as short as possible. The main line cord should
enter the chassis close to the power transformer and On/Off switch should be placed close
to the main’s transformer.
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3. Hum may be picked up from AC heater wiring. To avoid this trouble, the
two leads should be twisted together as much as possible and kept as far from the control
grid and plate leads as is convenient.

4. Motor boating is common trouble encountered in the construction of audio
amplifier. This difficulty causes a noise in the loud speaker that resembles the exhaust of
motor boat. The common cause of this difficulty is a lack of regulation of the voltage in
the power supply- ~

5. Excessive plate or screen grid voltage will often cause howling poor quality.

6. The grid bias on all the valves should he high enough to prevent any of the
grids from becoming positively chargzd. However, if' thz bias is unnessarily high it will
resuit in lowered amplification. ‘

7. When using only unit-speaker connect the lzads across common and 16 ohms
terminal.

8. For using two unit speaker in parall:l, connzct the leads across common and
8 chms terminal. ‘

9. For using four unit-speakars in parallel conneci the lcads across common
and 4 ohms terminal.

10. When using matching transformer with the unit spzaker, then connect the
leads across common and 3500 chms terminals.

47. Superhetrodyne Radio with Piano Band switch

Circuit Description

All the lower cols are the anienna coils. Tae range in meters is written in front of
each coil.  Trimmers are connected across the szcondary of each coil.

All the upper coils are the oscillators colls. The coil in front of each antenna coil
is the oscillator coil o1 thet particular band. C8 and C9 are the padder c2pacitor of SW4
and MW, band. '

All the windings of antenna and oscillator coils are being shorted with a moving
sirips of kand switch which aie indicated by the arrows.

By pressing the button of particular band change switch removes the shorting of
the both primary and secondary winding of the antenna and oscillator coil of that band
and the moving sirips make the contacts with pole terminals and the set works on that
band.
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For selecting an other station on the next band press the button of that band.
Mechanical device is being used which will release the shorts of the coil of new band and
simultaneously short circuited the windings of the coils which is previously working

When you release all the buttons set will not work.

Poles Connections of Band Change Switch :—

Aerial capacitor C! is connected to the st pole terminal of the primary winding
of the antcnna coil. Grid capacitor C? is connected the 2nd pole terminal of the

secondary winding of the antenna coil. Gang capacitor (Ant. section) C? is connected to

the 3rd terminal of band change switch. Gang capacitor (Osc. section) C* is connected

to the 4th pole terminal of the band change switch Osc. band spread capacitor C° is

connected to the 5th pole terminal of the band change switch. Ant. band spread capacitor

C7 is connected to the 6th pole terminal of band change switch

e—Connect one tesistor of 10 MQ, in the control grid of valve V3and
connect the other end of this resistor to chassis. This is the egrid leak
resisror which is not shown in the circuit.

important Not

Parts Lists

Resistors.
Ri=1 MQ R =47K & R® =22K & Rt =33 K &
Ri=1 M ,, R =47 K ,, R =02M, R =0.5M ,, VC
R'=10K ,, Ri®=05M ,, R11=150 . Riz=047M,,
Capacitors
C1, C1=-005 mfd C3, ¢, C7, C1°, C¥=1C0 Pfd C4, &=Gang capacitor
Cs=5C00Pfd *— 600Pfd C1, C2=0.05mfd.
C15=25mfd. Cs, C17=32 mfd.
‘:29%‘2’%33.%%%%%,%2%%a‘é;%ﬁﬁﬁéi&%%%)}ﬁ%ﬁ%%i
£ MUST STUDY y
] - . . \r
£ Radio Transistor Servicing Guide %
fﬁ (In-Hindi) §
£ For Servicing A1l World Radios i&r
j% published By . R. T T.C. AGRA-1 Phone : 76083 ¥
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48. Five Valves Band Spread Radlo.

Value and function components.

Capacitors Function Resistors Function
Cl ='005Mfd | Aerial capacitor Rl =IM § Grid leak resistor.
C2 ==100Pfd Grid leak capacitor R2 =22K ,, Osc. anode load resistor.
C3 =-01Mfd Earth capaciter R3 =2M ,, AVC Filter resistor,
C4 =100Pfd Band spread capacitor R4 =15K ,, Screen grid resistor
C5 =100Pfd Band spread v R5 =47£ I.F filter resistor.
C6 =100Pfd Osc. grid capacitor R6 =0 35M , Volume control.
C7 =100Pfd Osc anode capacitor R7 =10M ,, Grid leak resistor.
C8 =0.05Mfd | Screen grid capacitor RS =200K ,, Anode load resistor.
C9 =100Pfd I.F. by-pass capacitor RO —20K ,, Anode decoupling resistor.
Cl10=100Pfd LF. by-pass ’ R10:=150 ., Cathode bias resistor.
Cl1=100Pfd lx R.F. by-pass capacitor RI11=0.5M ,, Grid leak input resistor.
Cl12=0-005Mfd \ Coupling capacitor Paper RI2=900 Balast resistor.
Cl13=8MIfd ‘1 Decoupling capacitor R —47K Grid leak resistor of UCHSI
C14=25Mfd | Cathode by-pass capacitoy o _ 150 Anode resistor of V?
C15=-005Mfd | Fixed Tone capacitor Portion of R1.

C16=32Mfd Smoothing capaciter
Cl17=32Mfd Reservoir capacitor

Valves

Vi=UCH 81 Converter.

= . : v2=UF & LF. Amp. lifier.
¢ 18="05Mfd Anode by-pass capacitor V3 UBC 8! Det and L.F. Amp. lifier.
G1, G2=500Pfd | 2 Section gang—capacitor | y4=UL &4 Power pentode.
Vi=UY 85 Rectifier.

Trimmer = 70Pfd | Variable capacitor \

i
t

Note: (i) Connect the pole terminal of Sec. Ant. coil to the lower terminal of C4.
(i) Connect the pole terminal of Pri. Osc. coil to the lower terminal of C5.
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49. Seven Valves High Fidelity Radio Receiver.

Parts List :—

Resistors
Ri=1 Mg, Ré¢ =47K §, R11=47 K R6=60 a
2=22K ,, R? =0'5M ,, Ri2=47 K ,, R¥7=22 .
R3=22M,, R® =5 " R1¥=22K,, Ri¥=,68 M ,,
R*=22K,, R9 =10K ,, R#*=:'68 M,, R¥#¥*=10 K »
R5=47K ,, Ri%=IM ,, RBIOK R20=47 K ,,

R21=250 K. ), Tone control R7=500 K &, Volume control.

Capacitors
C6, C7, C9, C10=100Pfd C2, C4, C5=100Pfd C3, C8, C14=="05 Mfd
Cl11, Cl12, C13 = 01Mfd Cl5, Cl6 =15Mfd. C17 =-004Mfd

¢l, C18, C19 =-005mfd.
Spacial Fzatures of this Circuit—

It is extremely difficult to design a receiver with single speaker to provide a full
range of musical frequencies for good quality reproduction. For this in High-Fidelity
receiver two are more speakers are used For reproducing the lower notes a large diaphragm
15 required and one or two small speakers for high notes.

The net work, R2® & C14, is providing negative feed back, reproduction is thus
more faithful than when the power pentodes are used without negative feed back, In this
arrangement by feeding the voltage from the secondary of output transformer to the input
V3 reduces the amplitude of undesired harmonic and so obtain a marked improvement
quality.

Detection is being done in the valve EBF 89. The diode PD’ is functioning as
2nd detector. The second diode PD”’ is kept at chassis potential

A.V C. voltage is provided to I. F. and converter stage throagh a filter consists of
R3 & C®. To test the A.V.C connect a milli-ammeter in the anode circuit of V2 or Vi,
and tune the radio to a local or strong station. The tuning point should be passed one or
two times and see the meter. Ifno change in the current take place in the meter, the
A.V.C. system is not functioning then check the A.V.C. circuit R® and C3.

The highest quality receivers usually employ a pushpull output stage. In push pull
coupling 2ad harmonics distortion is completely cancelled. An increase in powurt
‘output per valve is another one result of the pushpull circuit. [nstead of pushpull input
transformer, R C. coupling is used here, which causes less distortion than transformer
coupling. -
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Band spread circuits are used to cbtain a tuning curve that should be wider one
to receiver higher and lower notes. If high fidelity reception is to be attained ail these
frequencics must be received equally well. One section of gang condenser with a series
capacitor C* and tuning coil of short wave form a band spread circuit.

6. F.M. Superhetrodyne Radio Receiver.

Principles of F. M. Receiver—

In frequency modulation system the frequency of the r.f. carrier is varied or
deviated to a higher or lower number of cycle as per the frequency of the audio signal. In

amplitude modulation system the amplitude of r. f. carrier is varied according to the audio-
signal.

In Television sound receiver F. M. system is being used now a days. In F. M.
receiver basically the r.f. and a.f stages are similar with A.M. receiver. Because of high
frequencies there are some difference ‘n the antenna r. f. and mixer circuit. The reactance
tube is used to control the oscillator frequency of the oscillator. The major difference lies
in the de-modulator, special type of circuit known as descriminator is required to demodu-
late the a.f. signal. The limiter valve 6BAG6 acts as 2nd 1. F. amplifier and clips offt he
amplitude variations of the input signal, making its output more constant in amplitude.
The output of limiter is fed to double diode vaive 6AlS. This is Foster Seelay
descriminator named after its inventor. This type of descriminator is .com monly
wed in F.M. receiver and TV sound system. The descriminator output acro< s the
potentiometer, also serves double functions. It delivers a rectified sienal voltage for A.F.C.
to the reactarnce valve for stabilizing the frequency of oscillator 12AT7. The audio cutput
is fed to the audio amplifier which is exactly similar as in AM receiver FM sets which
are to be used to receive high fidelity radio signal, the audio stages must be capable of
reproducing the wide range of audio fieq uencies.

The advantage of F.M. is that it provides excellent noise frec r
signal. Magic eye valve 6BRS is also used in this receiver which provides tuning indica-
tion of desire incoming signai.

eception of sound
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Pin Connections of the valves 'sed in this circuits

Valves No. Function 1 ; 2 3] 41 5] 6 | 7 |8 9 Base
\t — | PR
1. 6CB6 R.F. Amplifier g ‘ ki hi hj a|g g8 | — | —|7Pin
2. 6AB4 Mixer a l ist h| hlhe| g i ki—|—17Pin
3. 12AT7 Reactance-osc. a ‘ g/ ki h}{ hi a 11 g | kK \hml’ Noval
4. 6BA6 IF. & V& Limiter | g ‘ k| hl h| alg ; k| —|—1|7Pin
5. 6A5 Discriminator k | a’ | h ‘ h| ki{s a|—|— »
6. 6\B8 Triode-PowerAmp?! at | gt (ks | h | hi a ; g3 | g2 | gt | Noval
7. 6BR5S Tuning Indicator | g kglic | h| hlic ja e |t -
8. EZ81 Full wave Rectifier | a” | ic | k r hi{ h|i | a E ic |ic E\ 5
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SECTION
D

51. Instructions for Instaliation Radio Antenna.

Radic Secrvieing

If programme is not clear in radio or if there is a lot of disturbance, then first of
all check the aerial and the earth system. If aerial and earth are not fitted well, even
good and perfectly all-right radio will not give good reception. While checking aerial
and earth be careful about the following things.

There shouldn’t be any joint in the lead-in-wite
Aerial’s antenna shouldn’t be in pararilel to the Main's wire,
Lead-in-wire shouldn’t touch walls etc, while coming down.
Antenna should neither be more than nor less than 25 to 30 feet long.
If aerial poles are smaller, change them with longer ones. Higher the antenna
more the signal voltage will it receive.
Always use plugs while fliting-in aerial and earth to the radio.
Use earth-wire nearer the radio so that lesser wire is consumed.
If earth wire is connected to the water pipz, douse C-clamp for proper
connection :
9. 1If there is no earth-connection with the radio, make a point to use one. This
will reduce noise in the radio.
10. 1If antenna-wire is loose, fit it tightly. Loose antenna-wire causes fading.

oW

o N o

VISUAL INSPECTION OF THE RECEIVER

Before repairing the radio, ascertain the cause of the trouble and for that reason
inspect the set properly. Check mains cord and plug before repairing the set or opening
cabinet of the radio.

Now take out the set from the cabinet and be sure that there is no dry-joint any

where. If you find one, resolderit. If insulation of any wire is perished oris cracked
cither change that wire or put new sleeve over it And now look if any resistance is broken
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or has become blacky due to over-heating. Particulary check all wire-wound resistances
with a meter. Check transformer and see, it is not over-heated Now capacitors must be
checked. See if wax etc. does not seem oozing out due to over-heat, and if you find any
capacitor like that, replace it. Now check gang capacitor and be sure that rotor and
stator plates do not touch each-other. Revolve fully the gang and check it with an ohm-
meter. Sometimes the plates get shorted due to dust particles. Check the valves and see
that these are fitted in their proper sockets.” Their sockets and valve-pins should be
clean. Even if slightly dirty, clean them with petrol.

To wash Band-change switch is also a necessity because dirt ctc. can result in bad
contacts  In this way the cause of the defect can be found by Visual (nspection.

Checking the Heater Circuit of A;C Radio

In A/C Radio, all the valves are connected parallel to 6 volt secondary winding
of the power-transformer. In that radio, as such, -even if one valve is fused, the other
continue to glow. To test the heaters of the valve pull them out from sockets and check
valves with an ohm-meter. If heater dorsn’t show continuity, the valve is bad and should
be replaced. If, however, heaters of all the valves are O.K. and even then if a certain valve
is not glowing then check the voltage across 6-volt winding of the power transformer
using voltmeter in parallel to it. Also check the wire connecting heaters of all the
valves. If voltages are not present in the winding, go for the checking of the power
transformer.

Advantage of A/C Radio

1. Less filtering capacity is required in the filter circuit due to full wave rectifica-
tion, and there is less clectrical interference noises

2. Power consumption is less than AC/DC-radio.

3. More power output due to higher H. T. voltage produced in power
transformer.

4. No danger of shock as chassis is always neutral.

5. Heat produced inside the receiver is less as compared to AC/DC Radio.

52. Servicing Superhet-odyne Radio Receiver.

First of all check the continuity at the plug terminals by putting the on/off switch
at on position. If the meter does not show any continuity, the heater circuit of the valves
is open circuited. A circuit which does not form a complete path for the flow of current
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PREFACE

This practical guide prepared by R.T.T.C. contains informations on servicing
Radio, Transistor and Television receivers It presents a technical training course in Radio-
Television for those radio servicemen who have an elementry knowledge of electronics
fundamentals, and are interested to learn more by self study.

This is practical book because it was written from experience and not from pure
theory. Twenty five years of valuable practical experience is given in this book.

In this edition a new television chapter has been added to make the book complete
in this subject, for radio technicians.

A logical method of fault finding is essential for satisfactory repair of radio
receiver in the service department. For this reason servicing techniques have been presented
in every section and all material has been up dated to give you the latest informations. Both
valves and transistor circuits are considered

The author feels that this edition of the book is the most comprehensive treatment
on TV radio transistor servicing found in any one book.

Television receiver and NPN Transistor receiver circuit diagrams are also included
in this edition for assembling and servicing.

I hope this book will enable you to make intelligent judgments in fault finding.

This book will be a stepping stone to'a better and more prosperous future for

everyone.
KRISHAN ARORA
Principal
ist Jan. 1977 Radio Television Training Centre

AGRA—282001

@ Radio Television Training Centre, 27, Gwalior Road, Agra-1
ALL RIGHTS RESERVED.

Printed at ; Sethi Packers, AGRA Phone: 62257
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SECTION

A Eeleuision Elworq ancl CSemicing

1. Transmission of Vision Signal

The TV camera takes a moving picture of the programming at studio. The
- photosensitive plate insides the camera’s picture tube is electrically altered by the light of
the scene that is focused on it. An electron gun scans the photosensitive plate with a ray
that has a 15625 cycle horizontal rate and a 50 cycle vertical rate produced by pulse
generator.

The electron ray hits either light or dark spot according to the scene that is coming
in through the lens. A wire comes out of the photosentive plate. If the ray hits a
light spot on the plate, a small voltage is developed and small voltage will emerge through
the wire. If the ray hits a dark spot a higher voltage is developed.

PICTURE CHANNEL T.V.ANT,
VESTIGIAL
CRYSTAL FREQ. R.E. MODULATING POWER
AMP S5 sTAGE [ "] Amp [ "] SIDE 8AND

osc. MLt TR

STUDIO

AMP.

ok

COMPOSITE
VIDEQ SIGNAL
l VIDEOQ

Fig. 1—Block Diagram of Vision Transmitter.

This signal voltage represents each picture in team of millions of tiny spots ranging
from light to dark. The signal voltage is processed, bcamed out on the air waves accepted
by your TV and fed into the picture tube to make light and dark spots. Between the time
the signal leaves the camera tube and is transmitted quite a bit has to be done to it.

Each TV station is known by its frequency. Each station has a djfferent frequency.
As you flip your channel selector you are tuning in different station each time. The
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station’s designated frequency or carrier is developed by an oscillator set to run at that
frequency in the transmitter. It is called the carrier the wave because the picture signal is
impressed on it for transmission to your TV set.

There is a microphone near the camera.
It picks up the sound of the scene. The sound is
also impressed on the carrier wave, but in slightly
different fashion.

While the picture signal affects the height
or amplitude of the carrier, the sound affects
the frequency.

The picture signal, on the other hand. is
amplitude modulated (AM) because it affects
the height or amplitude of the radio waves. The
fact that picture and sound are respectively AM
and FM helps kecp them from intefering with
each other.

Fig. 2—Tv Set & Tv Camera. -

One other important detail must be taken care of at the TV station. In your set
the vertical oscillator runs free and automatically. That’s not good enough. For unless
your vertical oscillator draws the beam down at precisely the exact time as the camera at
the TV studio, your TV picture will appear out of vertical sync. So at the end of every
second picture, the studio inserts a vertical locking or vertical sync pulse. This transmitted
vertical pulse, upon arrival at your TV, is seperated from the coniposite TV signal and sent
to the vertical oscillator. At precisely the end of the picture information it is applied and
locks the vertical sweep in to step, preventing flopping over.

The horizcntal synch works like the vertical. In order for you to see a picture and
not a distortion of any horizontal lines, the 625 lines must be drawn and whipped back
precisely in time with the picture being scanned at the studio. So, at the end of every line
of video information, a horizontal oscillator at precisely the end of cach line of video.
The pulse fires the oscillater and the yoke whips the electron beam back for the next line
to begin.

In this way, picture, synch and sound, are loaded into the carrier and radiated
from a transmitting antenna. Your TV aerial picks up some of the transmitted signal
and channels it down into your set.

Let us now consider the basic block diagram of Television transmitier. The
crystal oscillator and frequency multiplier stage generates the carrier frequency of vision
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signal The carrier frequency of vision signal of Delhi TV station is 62.25 Mcfs. The
composite video signal having the synch pulses of 15625 Cps and 50 Cps is mixed with the
carrier frequency in the modulating stage and then is sent to power amplifier stage for
amplification. Finally the modulated vision signal after vestigial side band filter is senk
to transmitting antcnna for radiation. In vestigial system some of the sides bands on_one
side may be removed for reducing the band width occupied by the transmitter and $his
system is used in all present day TV transmissions.

2. Television receiving system :

01°0Lt
ANTENRA

SOUHD SOUND AUDIO

i=-¥ Loed  SIGNAL o= o
AMPLIFIER Psscmummuj AMPLIFIER
A-F
——-I MIXER
AMPLITITD.
‘vistor,' Vid {
g idec
{ VIDEO
W ier b st e
AHPLIFIER DETECTOR AMPLIFIER
~
‘ LOCAL
!OSCILLATQR
HORIZONTAL
CEFLECTION]
r CIRCUIT
SYNCHRONIZING
PULSE
SEPARATOR
VEATICAL
DEFLECTION
CIRCUIT

Fig. 3—Block Diagram of TV Receiver

Vision and sound carrier signals are picked up by the common receiving dipole
antenna and are coupled to R F. voltage amplifier stage. The R.F. circuits are tuned to
select the desire picture carrier. The tuning is sufficiently broad to pass the picture and
sound signal.

The bandwidth is as high as 7 Mc/s. The bandwidth in normal radio recsiver is
only 10 Kefs. These R.F. signals are amplificd and then coupled to converter stage which
consists of mixer and local oscillator.

The oscillator frequency voltage from oscillator stage and R.F. carriers signal are
mixed in the mixer stage. This will give two I.F. Carriers, one corresponding to picture
signal and the other corresponding to sound signal.

The scparation between the two intermediatc frequencics is same as difference
between two carrier frequencies that is 35 Mc/s. Thus the mixer output will give two
‘ntermediate frequencies. The [ F. for sound is 33.4 Mc/s. and for picture signal is

389 Mc/s.
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The R. F. ampiifier, the mixer and local oscillator grouped together and the whole
unit is known as R.F. TUNER. The propecr coils for the tuning each circuits are switched by
a turret mechanism on wafer switch. The seperation between the two I.F’s one for sound
and one for picture may be done immediately after the frequency changer or the separation
is done after the first I,F. stage.

The Sound Channel I.F.’s bandwidth is about 150 to 200 Kc/s. and is narrower
compared to the vision I.F. bandwidth.

The gain required for the sound I.F. stage is about the same as the picture LF.
stage but the bandwidth is narrow for the sound LF. stage, the gain obtained per stage is
much higher and so the number of stages will be less.

Vision I. F. Amplifer :

In thls block diagram of television receiver the vision LF. signal is separated in
the converter stage. The bandwidth characteristics must be sufficiently board enough to
pass the full range of picture signal. As the gain per stage is Jow at least three stages are
used to obtain the amplification needed for the video detector.

Video Signal Detector & Sound System :

The function of video detector is to separate the vision information frequencies
from the carrier. The germanium diode can work as video detcctor.  After this the signal
contains all the information necessary for reproducing synchronizing blanking pul<es but
the sound signal is no more present. In modern television recciver the sound signalis
separated from this video detector stage instead of converter stage. So there willbe a
hetrodying action between the vision I. F. and sound I. F. and a new sound signal LF. is
produced which is equal to the difference of two I.LF.’s that is 38:9—33.4=5.5 Mc/s. In
sound system, the sound I. F. signal is amplified by the sound I.F. amplifier stage and
is then fed to discriminator stage for getting the audio output The audio output ampli-
fied by the power amplifier is sent to loud-speaker for reproduction of sound as shown in
the block diagram.

Video Detector :

The video detector output provides a video signal voltage which contains all the
information required and necessary for the reproduction of the picturcs. This includes the
synchronizing, blanking and desire picture information. This video amplifier usually a
resistance capacity coupled stage is designed to amplify uniformly the picture or video
signal,

The one video amplifier stage is quite enough for amplification of vision signal
required for picture-tube operation. The range of frequencies is approximately 3.5 to
4 Moc/s.
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When the video signal is sufficiently amplified, it is coupled to the cathode of the
picture tube. This will cause the intensity of the beam current and the spot of light on
the screen to vary so that the desire picture is reproduced.

Synchronizing Pulse Separator :

The function of this stage is to separate synchronizing pulses or information in the
complete or composite video signal from this TV camera signal to provide an output
consisting only of synch pulses.

This is necessary to keep the vertical and horizontal escillator running in exact
step with those at the transmitter of television station.

In this synchronizing separator stage the synch pulses for horizontal scanning and
vertical synch pulses for vertical scanning are separated. The horizontal synch pulses are
applied to horizontal time base oscillator, and vertical synch pulses are applied to the
vertical line base oscillator.

Horizontal Deflection Circuit :

This js a time base oscillator which produces a sawtooth voltage or current wave,
shape required for horizontal deflection on the screen of the picture tube. Tt is a type
of oscillator whose operating frequency is adjusted to just a little lower than the frequency
of the synchronizing signal pulses. The horizontal synch pulses operate the oscillator just
before it would operate due to the characteristics of its own circuit and hence bring in time
the synchronizing signals. The output is of sawtooth type so that the beim will move
horizontally during active line and horizontal retrace between the lines. The output from
the horizontal oscillator is amplified to the required level and applied to the deflecting
coils in the yoke which are fitted on the neck of the picture tube.

Vertical Deflection Circuit :

This stage to similar 10 the horizontal deflection circuit and is designed to operate
at a frequency of 50 cycle ne=ded for vertical deflection of the beam of the picture tube.
The output of the vertical sweep oscillator is amplified to the required level and applied
to the vertical deflection coils in the yoke. These deflection circuits produce the required
deflction signals and the scanning pattern with or without the synchronizing signal
as the deflection generators are self oscillator and do not require any signal for
operation. But the synchronizing signals are essential to maintain the TV receiver
scanning exactly synchronized with the scanning at the transmitter in order to produce

the image properly.
Power Supplies :

There are two types of power supplies are required in television receiver No. 1.
Low voltage of about 250 volts D. C. for the anodes und screen grids of amplifiers, mixer
& oscillators. This may be full wave rectifier using valve or silicon diode. No. 2. High
voltage supply or about 16 to 18 Kilo volts is required for the final anode of the picture
tube and this may be half wave reclifier getting the high a-c voltage in the horizontal
output stage.
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Cathode ray tube :

Flectrons after emission from a cathode can be focused into a narrow beam. This
electron beam can then be deflected by electric or magnetic field, and the utilization of this
principle leads to the cathode ray tube or kinescope as it is called in television reception.
It is used for display of radar information and also as laboratory tool to study the opera-
tion of electric circuits.

DEFLECTING PLATES -
P

S I

FLUORESCENT
SCREEN

Fig. 4—Simple Cathode Ray Tube.

In the above picture C represents the cathode with heater shown inside the cathode

G, serves as grid to control the spot brightness on the screen S.” Anode No. A1 is
known as the focusing anode since by variation of its potential the electron beam may be
sharply focused on the screen. Anode A2 is the second or accelerating anode. XandY.
are two pairs of deflecting plates. S is a screcn deposited zinc sulphide on the inner surface
of the glass envelope, which gives off li ght when bombarded by high velocity electrons.
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Fig. 5—Picture Tube & Deflecting coils.

If an AC voltage is applicd between the pair of «“Y” plates the electrons in the beam
will be attracted towards the plate which is positive at the moment and repelled by one
which is negative. The beam is therefore deflected up and down as the voltage varies and
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the luminious spot moves correspondingly on the screen. The other pair of X plates is
arranged right angle to the first, any voltage across these plate will produce horizontal
deflections to the left or right depending on polarity.

Th:re is another type of C. R. T. in which deflection is produced by horizontal
and vertical magnetic fields set up currents flowing in the deflecting coils x and y. This
type of deflection control is better adopted to tubes using very high accelerating voltages
and is commonly used in TV receivers

A variety of flourescent materials is available for the formation of screen. The
colour of glow varies with the material and this may be a maiter of some importance.

Iconoscope :

When the electron beam moves away from a particular spot on the screen the glow
disappears but not instantaneously various fluroescent substances exhibit different rates of
delay of brightness after the excitation is removed and the tubes are now available with
either long persistance or short persistance sreens. Those with long persistance of yellow
or orange. These screens are useful for study of extremely brief phenomena, such as radar
information. The tube having short persistance of white glow is usually used in tefevigion
receiver.

CERBQTECHREERS

Aaaee
RADDEE

oureur

Fig. 6—Iconoscope used in Television Camera.
The iconoscope is a special type of tube used in some TV cameras having an
electron gun and focused beam of electrons. The optical image is focused by a lens on to
an image plate, consisting of a mosaic of tiny silver dots on a mica card backed by a metal
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plate.

Each dot is photo electrically sensitized and gives up a number of electrons

proportional to the light intensity striking it and thus assumes a positive potential charg-
ing the small capacitor formed between the tiny dot and the backing plate.

The electron beam, directed towards the mosaic is deflected horizontally across the
picture by a pair of deflecting plates or by a contrelled magnetic field. After each
horizontal deflection or line the beam is deflected downward by the width of two lines and
the horizontal deflection repeated. After all the old numbered lines are scanned the
operation is repeated’on the even numbered lines until the entire optical image has been
covered. As the electron beam strikes each silver dot the eapacity bet ween dot and backing
plate is discharged by addition of electroas to the dot and a current flows to the backing
plate is proportional to the charge and thus to the light intensity on that particular dot.
A picture consists of a composite of tiny dots scanned at a rate giving 25 complete pictures

per second.
3. Television Raster :

The television picture that appears before your eyes is a result of split second

timing between threc operations.
by comparing them to the functioning of a movie projection

These electronic opecrations can be easily understood
The projector lamp pro-

duce light on a screeu just as the TV receiver produces light on a phosphor screen. The

a °*—-~-.__§}\
C’_:"“’-» - ,___‘_b
- - LT o
—_— —_———
e e T
———— e
~~~~~~ T

FIRST FIECD ab
SECOND FiELD — — — IA

Fig. 7—Showing Interiaced

Scanning on the Screen
of picture tube.

TV light is called a raster. In a movie projector the
film produces a picture that appears in the light some
what like the way a TV signal, intercepted by your
TV set, produces a picture in the raster. The film
feeding mechanism in the projector puts the film in
front of the light in proper sequence similar to the
way in which the TV receiver’s signal path circuits
lead to the TV signal to the picture tube.

In a movie projector the lamp shines through
a rectangular opening into a screen. The rectangle is
shaped so that for every four inches of width there is
three inches height. A TV picture also has a aspect
ratio of four to three. At this point however the simi-
larity begins to end. A frame of movie film is shown

on the screen all in one flash. A raster frame is shown on the screen in a meticulous
composite of 1,50,000 pin points of light with no more than one pin points on the screen

at any one instant.

The point of light appears on the phosphor because a cathode in an electron
gun is emitting electrons in a signal fine ray. The phosphor glows when hit by theray.
Because the beam is narrow it produces only a tiny dot not more than a 32nd of an inch
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dead' centre at the pointg at which it is aimed. ~ f’érhabs you haveé noticed that a pin- point =
of light remains and gradually fades away when you turn “off your TV set:: This dat.is.
produced by the rays, which has stopped moving, hitting the screen in one place.

The electron ray must be' grabbed hold of f and swung: back.and forth and up and.
down. In actual practice it is started-at-the upper left-hand .corner and. traced across the
screen: - Then it snapped back in about one sixth fthe time it took to swing it across.
Since this snap back or retrace is so much faster then the trace it is “almost invisible. As
soon as the retraceis completed the next line is begun. Line-by line the electron ray !
travels across he screen until it covers the complete viewing surface. .- You see only a full

screen of light for this tiny dot travels many times faster than the human eye can follow,

A pair of electromagnets known- as the yoke are placed around the . picture tube .
neck. The ray miust pass through them. The yoke, withits_ magnetic fields directing the
stream of electrons, does the grabbing.. By varying the magnetic fields set up by the yoke
the ray can be traced retraced and pulled up and down.  Onme part-of ‘the' yoke, the"

horizontal section, - pulls the ray back and forth. The other half of the yoke the vertical:

sectjon, pulls the ray up and down. : . -

There are 25 frames every second. 1f you multiply 625 by 25 it comes to 15625:
lines per second. Remember this number. It is- youf horizontal frequency: ; ‘The horizontal:
oscillator produces an alternating current 'of 15625 cycle per-second. . . y

4. Installation of TV Antennas: ~* = o

“Y* ' Fig-9 Folded Dipole TV Antennas..

5 The selection of the type of antenna to be installed will depend on -many factors..
The most important factor is the distance from: the ‘transmitting TV station.. A good out-,
doorf antenrias give the best possible picture at mediuwm distance and make reception possible
in fringe areas 100 to 150 miles away from TV transmitters. o

Dipoles Antennas Mo RN R I -
= i . The simple dipole antenna consists of two rods or tubes of steel or alumin'uni "Whos\é
combined lengths are equal to the half of the transmitting wave length. ~

. A folded dipoleis a single ‘hoiIO\}\; rod of aluminum bent back on ‘it-s¢lf at ¢adHi
end. The impedence of o folded dipole is  about 300 ohms  The transmission line which
connects to the ends of .rod should have approximately the impedence as the antenna.
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This folded dipole is easy to mount and works well over a wide range of frequeneies. For
this folded dipole is widely used in television antenna system.

Delhi TV station is transmitting the signal on the 4th channel (61 to 68 Mc/s). The
length of the dipole antenna also denpends on the frequencies of TV stations. Therefore the
length of folded dipole for receiving the Delhi TV signal should be approximately 80 inches.

The spacing between the folded dipole elements is usually 2 to 3 inches for the
low ~band.- : ,

Low band covers frequency range 54 Mc/s to 88 Mc/s.

High band covers frequency range 174 Mc/s to 216 Mc/s. Ultra High Frequency
band covers frequency range 470 Mc/s to 890 Mc/s.

All dipole antennas are directional. This means that they respond best to signal

arriving from certain direction. [Rotating television antenna for best Treception is
necessary. :
A metal rod of aluminum placed at a definite distance back of a folded dipole is
known as reflector. The reflector rod absorbs signals that get past and reradiates them
back to dipole and for this a stronger signal goes down to the transmission line of receiver.
A reflector also serves to suppress unwanted signals coming from back side.

A metal rod placed ahead of dipole at a difinite distance is known as director. It
also reradiates the signal to give addition of signals at the dipole.

The director rod is 59, shorter and reflector is 5% longer than the dipole element.

Any antenna having one reflector and more than one director is known as Yagi
antenna. This Yagi antenna is highly directive and provides a very high gain for this reason
it is eommonly used in fringe area.

As more directors are added the gain is increased. There are ten director elements
can be employed in Yagi antennas.

All the television antennas, are basically combination of dipole, reflector and
director elements. The different shapes and arrangement are used to give different
compromises of thiee important antenna characterstics, gain, directivity and frequency
response. With high gain antennas good reception is being obtained even out as for as
200 miles from TV station.

5. Cascade R. F. Amplifier in TV Receiver :

The first circuit in the tuner of television receiver is the R.F. amplifier. The R.F.
amplifier takes the carrier signal of picture and sound and amplifies about fifty times,
The R.F. amplifier must amplify the carrier only and reject any noise and static
interference.
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Pentodes and special types of triodes can be used in this stage. Pentodes have the
advantages of giving high amplification but tend toallow some snow to get into the picture

aGE.
Fig. 9—Circuit Diagram of TV R.F. Stage

Triodes do not produce as much amplification but they are quite static free. For this
reason like the °Fig. 9° golden grid cascade r-f amplifiers are commonly used in
TV receivers. This device combined the high amplification of the pentode with low noise
characteristics of the triode. Two triodes with gold plated grids were placed into one tube
envelope. The output of this stage will be fed to the mixer stage. Tuner troubles are
more likely to occur in the r-f amplifier stage than in the following tuner circuits which
are known as the mixer and local oscillator. The valve v1 and v2 are the triodes portions
of valve ECC 88 combine in onc envelope.

6. Frequéncy changer stage of TV Receiver

[/
il
L

2y

Fig. 10—Circuit Diagram of Converter Stage
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CRESISLOrS i - i ot aslealvion e s e
5.1 Ra=6,8 M ohm R3=025M ohm .. . R7=50K ohm
R8§=1 Kohm, _ R9=22K ohm © o R10215K ohm
Capacitors :— o
C7=50 Pfd -, C8=2.5 Pfd (vari) C9=1000 Pfd
Cc10=2'5 ,, (vari) Cl11=50 Pfd . CJ2=1000 Pfd

This Fig 11’ is a converter stage. Triode valve ECF80 is used in this circuit.
Triode portion V2/B of ECF 80 is wortking as Oseillator and V2/A is the pentode portion
of this same valve working as mixer. The R f. signal of 2/B is fed to tuned circuit formed
by the coil L5 and C8 and stray capacitance of the circuit. " Resistor RS is connected
across the tuning coil L5 for broad tuning. ‘This tuned circuit is designed to select the
forth channel of Baud 1 from 61 to 68 Mc/s. e -

In the oscillator circuit L6 and C10 forms a resonant’ circuit at 101:15 Mc/s.

The frequency of picture signal of Dehli TV station is 6225 Mc/s and 67.75 Mc/s
for sound. These both sigmals-are mixed in the pentode valve with oscillator frequency of
101.15 Mc/s to form the I. F. ’s of 33.4 Mc/s. and 38.9 'Mc/s.

The LF. of sound is 33.4 Mc/s and 38:9-Mc/s of picture. The variable capacitor
C10 is known as fine tuning vapacitor ‘which is fitted on front, panel of TV receiver. By
varying the capacity of this capacitor you can select the desired signal of picture and sound
The output, of valve V2/A is fed to coil L8 which is input circuit of I 'F. amplifier. - ’
. o “Trouble Shoating in R:F_Tuner Circuit ’ :

L
8] D
S

(R, F. Amplifier, Mixer and Oscillator circuit)

Tt .

s

“Symptéms‘ 7 . Cures

= N

1. No sound, good raster, e .~ | Replace R. F -amplifier or Osé-rﬁixef ya!ve._

2. Snowy raster, snowy picture, no S@ld \ Replace weak R. F. amplifier valve.
or weak sound. .

3. WNo reception on charnel No. 4. Replace Oscillétor mixer valve.

4. Hum bars ifY pictures,/'distorted sound. | Replace faulty R, F.. amplifier..or Osc-mixer
: valve.

5. Ghosts in pictures that are affected by | Replace faulty R. F. amplifier valve.
fine tuning control. . :
6. Sound and picture do not tune-together. | Replace Oscillat or-mixer valve.
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Fig. 12—Circuit Diagram of 1. F. Stages.

Resistors.‘, T :
-R11, =5 X ohm R12 =300 ohm RI13, R15, R17=12 K ohm
- R14, R}8 ‘=1 Kohm' - "RI6 -=*’l‘50f0h‘ryn o
| Capacitors.ﬂ .
TTTTC13,C16,C18=215 Pid. C14,C15,C17,="005 Mfd.
V3=EF 183 V4=EF184.

This,js. a schematic diagram of a typical two stage I. F. amplifier. “The 1. F. out-
put of the mixer is mutually coupled to L8 This amplifier is also broadly tuned to handle a
frequency range of 5 to 6 Mc/s. For this reason resitstor R11 is connected across the coil L8
for broad tuning. The gain of this amplifier is low so three or four 1.F. stages are used in
televison receiver. The tuning of each input and output citcuit is sufficiently broad to pass
the picture and:sound signal. Vision I F. is 389 Mc/s and souad I. F. is 33-4 Mc/s.

In case of split sound TV receiver the sound 1. F. is separated at secondary of
I. F. T.1, but the modern TV receiver are based on Comite Consultatif International des
Radio (C.C. L. R.) system, separation of sound is done after the first video amplifiers The
required screen grids voltage are provided by R14 and R18. Cl15 and C16 are the by-pass
capacitors. Resistor R12 and R16 are used to provide the grid bias voltage to valve V3 and
V4 respectively. The output of 2nd 1. F, amplifier V4 is coupled to pideo detector to

extract the picture, sync, and blanking informaticn from the modulated 1. F. carrier.



14 Television Theory and Servicing

Trouble Shooting in I. F. Section

- Symptom Cures

1. Raster only, no snow, no audio. Locate and replace bad I F. valve.

2. Washed out picture, weak audio, no | Replace weak or dead I. F. valve,
SNOW. Trouble most often caused by 1st. LF. valve.

3. Fifty cycle hum bars in picture. Defective 1. F. valve has heater or cathode
short, replace

4, Picture gets more and more contrast, | Replace I. F. valve. Treuble most often
slips vertically, buzz appears 1n sound l caused by the last T F. valve,

5. Jumpy picture, lines through picture. Clean all 1. F. valve pins and base sockets
~Condition mnot due to outside inter-
ference.

8. Video-Detector.
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Fig 12—Diode working as Video-Detector

After the carrier leaves the 1. F. section it is directed into a seperation stage known
as video detector. At this point the audio and sync pulses are unloaded from the L. F.
carrier and go their seperate ways to create sound and picture.
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The functﬁl of the detector is to perform the unloading job and discard the
1. F. carrier since the picture and sound elements of the TV signal are in the range of
5.5 maga cycles, the video detector is designed to pass frequencies no higher than thes -
upper limit. The 33 mega cycles I. F. carrier can not enter the detector and is
eliminated.

The video detector can take one of two forms. It can either bz a diode valve circuit
or a germanium diode circuit as shown in Fig. 12.

9. Automatic Gain Control :

There is another circuit that operates as the sub-ordinate to the video amplifier.
That circuit is known as the automatic gain control or AGC because of the function it

performs.

In the television receiver the AGC is actually an automatic contrast control. The
picture signal that comes through the air is constantly varying in strength. If permitted
to appear on the TV screen that way would see a constantly changing picture. The
AGC keeps the contrast at a level youseeit. It does this by sampling the video signal
strength through a tap from video amplifier. If the contrast goss too high the AGC
circuit reduces the sensitivity of the tuner and I. F. amplifiers reducing the video signal.
If the signal voltage goes to low the AGC increases the sensitivity of the receiver. The
AGC performs this job instantly so that you have a constant picture that never varies

in contrast. i R

“The AGC circuit develops a small negative voltage that varies from about 0-5 volts
to 5 volts. The stronger the signal becomes the more negative the AGC output voltage.
The negative voltage if fed to the grids of tunier and I. F. amplifiers. In this way the signal
strength is controlled and kept at a constant level. :

710. Sound System In Television :

In modern television reciver the sound carrier signal travels with picture carrier
signal through the r. f. amplifieri converter, I.f. amplifier, vision demodulator and video
amplifier. In passing through the vision demodulator the sound and picture I. f. carriers
mix with each other to produce a new sound i. f. signal of 5.5 Mc/s. The picture signal
goes to the video amplifiec and the sound i.f. carrier signal goes to through it own 5.5 Mc/s
i.f. amplifier, discriminator, audio amplifier and loud speaker just asin an F.M. receiver
This is known as intercarrier television sound system.

The frequency modulated sound signal from the last sound I.F. amplifier is applied
to F. M. detector. The F. M. detector is also known as discriminator. There are two
type of discriminator which are commonly used in the TV receiver. These are ratio-
detector and Foster seelay discriminator. In this circuit Foster seelay discriminator is used

for extracting the audio signal ftom I, F. signal. .
¢ 3

The transformer T3 having the cenre tap in the secondéiry is used in the anode circuit
of pentode valve and a single tuning capacitor C7 is used across the secondary winding.
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Both the primary and secondary windings are tuned to resonate at the centre frequency of
the I. F. signal. Regardless of the frequency variations of the I F. signal, the signal
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Fig 14—Foster Seelay Discriminator in TV. Set. E
voltage developed across upper portion of L2 and lower portion of - L2is alwavs -equal.
The sign 1 voltage developed across the primary coil of L1 is fed to the radio frequency;
choke L3 : : ; A , ,

The voltage across L3 adds both to the voltage across the upper portion of L2 and
Jower portion of L2. In this circuit the phase relationships between the voltages across’
1.3, L2 (Upper) and L2 (Lower) will vary as the intermediate frequency deviates and an
audjo signal voltage is developed across the capacitor C6 which will be coupled to the first

audio amplifier. . ) .
10. Augio Section of Receiver :
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Fig. 15—Audio Amplifiers of TV Receiver
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List of parts :— ‘ Value=ECL 82.
Resistors
R1=1M ohm R2=10 K ohm R3=22 M ohm R4=220K ohm
R5=680 K ohm R6=300 ohm R7=500 ohm
Capacitors
Cl1=10 Mfd. C2="01 Mfd C3=50 MAd, C4=0.002 Mfd

The audio signal from the discriminator is fed to iriode portion of ECL82 through
R2 and Ci. The resistor R1 works as volume control of audio amplifier. R2isther, f.
stopper tesistor to avoid unwanted r. f. disturbance in thisstage. The output of this
triode is coupled to the pentode portion of this valve through the coupling capacitor C2.
This pentode portion works as the output stage of the audio amplifier. Resistor R6 and C3
are used in cathode circuit for providing the negative bias to the control grid of this
pentode valve.

A small amount of output from the secondary of output transformer is fed back to
control grid of pentode as a negative feed back for improving the quality of audio signal.
In this audio amplifier stage the audjo signal is increased until it is powerful enough to
drive the loudspeaker. The power output of this amplifier is about three watts.

The servicing procedure of TV sound section is same as the audio section of radio

receiver.

11. Video Amplifier and Picture Tube :
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Fig. 16—Video Amplifier and Picture Tube.
Parts list :—Valve Pentode portion of ECL84.
RK=47ohm  RL=6.8K ohm R1=100 K ohm R3=3500K ohm (vari)
There are three exits out of the video detector one for audio which is already
describe in the previous lesson, and the second one for sync and the third one video. The
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sync pulses are inclued in the composite r.f. signals transmitted by a TV broadcast
station to prévide timing information required for synchronization of the transmitter and
receiver scanning system.

The function of above video amplifier is to increase the pure picture signal so that
it will be strong enough to create a picture on the TV tube. The video signal voltage is not
constant in frequency. It covers a broad range of frequencies from zero to 4'5 Mc/s
because it represents the millions of light and dark dots making up the TV picture. Video
amplifiers must be carefully designed to cover the entire range of video frequencies.

The valves that have a low inter-electrode capacitance should be used for video
amplifier. This is because large stray capacity will kill off the higher frequencies in the
video signal.

The output of this video amplifier is applied to the cathode of the picture tube to
intensity-modulate the electron beam during its vertical and horizontal scanning of the
picture tube screen.  The brightness control R2 adjusts the grid bias on the picture tube to
assure that the blanking level occurs at the correct blank point, so it controls the intensity
of illumination of screen of picture tube. The brightness adjusted when no picture signal
is present on the screen, a point where the vertical retrace lines just disappcar is the
correct position. '

12. Synchronization Circuit.

(Y ¢ Yo iz Traz Basé

TV KD TIME LN

Fig 17—8ynch Separator and Amplifier Cireuits.

The syhc section consists of four main parts, the sync separator, the integrator,
the differentiator and the horizontal A.F.C. A pertion of the signal voltage enters the
sync separator stage after it leaves the video detector. The sync circuits are set up so that
the sync pulses are clipped away nicely from the video and audio and the pulses alone are
sent into the grid of sync separator valve. This work is done by a pentode valve as shown
in the above circuit.
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In the sync separator valve the vertical pulse is isolated from the horizontal pulse.
The difference of time constant ( RxC " duration of line and field sync pulse make it
possible to sort them out. If outputis taken from the resistor it is differentiator and if
from the capacitor it is integrator. The vertical sync is applied to the vertical oscillator
valve and locks the oscillator precisely in time with the way the studio camera is scanning
cach interlaced field. Your TV picture is thus locked in vertically.

The horizontal sync is applied to horizontal oscillator and locks the oscillator so it
beats precisely in time with the way the studio camera is scanning each line of the frame.
Your TV picture is thus locked in horizontally.

The simplest trouble to diagnose in a TV set is sync trouble. The picture just will
not remain still. Sync trouble can be caused in the vertical oscillator or horizontal
oscillator eircuits.

Trouble No. 1 :—Picture Rolls and Slips.

A bad sync valve will not permit the sync pulses to get either the horizontal or
vertical oscillators. If thereis nosync pulse there is no synchronization. The second
reason is that the vertical oscillator frequency is not exactly 50 cycles per sec. Ttisseta
little below  This is done so the addition of the sync pulse will raise the frequency to
exactly 50 cycles. If the sync valve fail to process the verical syne pulse to the oscillator
the oscillator will run free at slightly less than 50 cycles per second causing the picture to
roll.

If the picture rolls and instead of locking slips either way according to the direction
in which you will adjust the vertical hold control, the vertical sync pulse is not arriving at
the vertical oscillator. This condition could be caused by a defective sync valve. If the
picture locks in vertically but needs constant adjustment then this is also due to defective
sync valve. "

Trouble No. 2 :—Horizontal Drifting.

The horizontal sync processing is more complicated than the vertical as mentioned
previously. Noise while it will not affect the 50 cycle per sec, vertical frequency, can be
quite detrimental to 15625 ¢/s horizontal frequency.

Rather than take the horizontal pulse and inject it driectly into the horizontal
oscillator grid as is done in the vertical oscillator, the pulse is sent into a special circuit
known as the horizontal automatic frequency control. In this circuit the speed of the
horizontal pulse is compared with the speed of the horizontal oscillator. As long as the
two are running exactly neck and nack no votage is developed.

If one should begin to lead the othera DC correction voltage is developed and
fed to the horizontal oscillator grid.
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The voltage shifts the horizontal oscillator frequency so that it compares correctly
with the frequency of the horizontal pulse. This DC correction voltage, a result of the
comparison, actually controls the horizontal frequency automatically. If the sync pulse
does not get past the sync citcuits due to defective valves there will be no DC correction
voltage and the picture will drift back and forth horizontally.

13. Horizontal Oscillator.
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Fig. 18=Practical Time-Base Oscillator.

This is the cathode coupled time base oscillator circuit which 15 conimionly used
in television receiver, Here the two triode valves are coupled to each other by resistance
capacity coupling and produces square waves. The grid leak resistor R3 is used as the Hold
control and brought out on the front panel of felevison receiver. 1t determiines the
frequency of oscillations and thus it controls that picture does not slip up and down. The
plate load resistor R2 is also a variable resistor which controls the siZe or height of the
picture. This is kept at the back of the television feceiver.

The main function of this stage is to produce an afternating cutrent &t the frequency
of 15625 cyceles per sccond exactly one pulse per every line drawn on the TV screen by the
electron gun.

Some of the afternatinng current produced by the horizontal oscillator is used in
making the very high voltage necessary to ereate light on the face of picture tube. This
will study in the next fesson.

The first eheck in determining whether or not the oscillator is running is to listen
for it. Mest people can heac this high pitched if they try. To become acquainted
with it do this while your TV set is turned on rotate the horizontal hold control R3. As
you rotate the comtro} youshould hear an extremely high pithed while changihg in
frequency. If you do not hear this sound and there isno brightness on the TV screen;
chances are the horizontal oscillator is not operating. Now check the horizontal oscillator
valve.
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The horizonial oscillator has specific frequency of 15625 cycles per second. It
tust run at exactly that speed not a cycle eitherway. This is the frequency the picture
being taken or scanned at the studio. If your TV receiver is not exactly in step you will
get a screen full of slanting lines instead of a picture. If the set has only a few lines on
the screen, the horizontal oscillator frequency is close to 15625 though not exact. If the
screen shows many slanting lines the frequency is far away from 15625. The first step
towards curing the loss of horizontal synchronization to replace the horjzontal oscillator
tube. The second step is to try making adjustments. Adjustable resitors Ry and Ry are

included in circuits to compensate for wear.

Futn the shaft of Ry onie way and the frequency goes up, turn it the other way and
the frequency goes down. Adjust it to best position for getting 15625 cyele per second.
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Fig. 19—~ Horizontal Dutput Stage.

- When the horizontal pulse is first made in the horizontal oscillator it is too weak
io be used. So it is passed from the oscillator into the next staee, the horizontal output
amplifier. This ¢ircuit is also known as line time-base output stage. This circuit takes
the 15625 cps pulses through capacitor Cy and blows them up or amplifies them till they
are large enough to wosk. From the anode of output valve the amplified pulse is sent to
the yoke where it causes the electron ray to be swept back and forth across the picture tube
face. Operation of the horizontal out-put tube is dependent upon the horizontal oscillatot
Tn fact it is so dependent that if the horizontal oscitlator goes dead the lack of pulse on

the grid of the horizontal output amplifier makes the tube run botter than it should.
Any such prolonged activity will burn out the output tube,
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4. The Damper Valve.
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Fig. 20—Dampar stage in TV receiver.

In the TV receiver a damper valve is used to dampening the vibrations or vari-
ation in the fly back system.

When we speak of fly back action we are talking about an electromagnetic
phenomenon. The actual activity is this. The horizontal output amplifier feeds the
horizontal pulse into yoke. The frequency is going off and on at 15625cps. While the
frequency is at the height ofits voltage a powerful magnetic field surrounds the yoke.
During the next instant the frequency drops off to the depth of voltage. The magnetic
fleld follows the voltage drop and collapses suddenly or flies back.

The sudden collapsing cause electricity of thousands of volts to appear for an
instant in the yoke coil. The voltage is fed back into a small winding in the fly back
transformer, The fly back activity causes many other, not quite as strong, frequencies
voltage ractifier. The fip back activity causes many other, not quite as strong, frequencies
to begin to develop. These transient voltage must be dampened. That is what the
damper does It is a rectifier that changes these transient frequencies to direct current so.
they are not frequencies any more.

As you known that the horizontal pulse produced in the horizontal oscillator and
amplified in the horizontal output valve for the purpose of swinging the electron ray across
the screen has an additional function of production of very high voltage necded to create
brightness on the face of the picture tube.
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5. High Voltage Rectlfier
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Fig. 21—=Circuit Diagram of E.H. T. Supply.

In order for electron ray to feach tne phosphor face a high voltage of about 18000
volts must be applied to the picture tube,

By taking a sampling of the horizontal pulse and properly utilizing it the TV set
can produce high voltage as a by product.

When the varying plate current of 15625 ¢ycles will flow in the “AB® wupper-portion
of transformet winding, & very high voltage will developed across the whole winding due to
high rate of change of magnetic flux. From the terminal C the high AC voltage are given
to the anode of V2 for rectification and we are getting the extra high d c. voltage from the
cathode of this diode valve.

These high voltage are applied to the final anode of picture tube. The fnal anode
is connected to the top cap of picture tube

If the sound is off and there is no brightness ont the TV sereen, then first check the
high voltage reciifier valve. ‘

If the electrical pressure is only a hundred voits there is vey litile danger of
leakage beacause the combination of plastic and air is plenty of insulation, However when
the voltages rises to 18000 volts, the insulation problem becomes critical. Things like
ageing of the wire, positioning of the wite and humidity in the air becomes important
factors,

Your TV set can develop a mild leak of a serious one. The miid leaks are called
corona discharge. There is a hissing noise and if you darken the room you will see at the
trouble spot, a bluish ray emanating from high voltage system to a place on the chassis or
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high voltage cage. The cure is usually easy. Take a piece of plastic with high insulating
qualities and position it in the path of the ray.

A serious leak is called arcing. Tt sounds miniature pistol shots and looks like
a little lightning dlschargz from the high voltage system to a point on the chassis or a high
voltage cage. To cure arcing use high voltage tape and reinsulate carefully the high

voltage area.
16. Vertical Deflection Section

There is another important section of the television set is the vertical deflection
circuit which consists of vertical time-base oscillator of 50 cps, amplifier and vertical
output stage. The vertical time base oscillator works in a gimilar fashion to the horizontal
oscillator execpt that the vertical deflection is at a relatively slow 50 cycles per second.
This is exactly the right speed so that each horizontal line is pulled down beneath the
other.

In multivibrator oscillator the sawtooth type oscillation takes place due to alter-
nate conditions of the two triodes. The circuit may be free running and oscillate at its
natural frequency but to synchronize the osclllator action with the signal from a TV
transmitter, vertical synch pulses are injected for triggerting the oscillator.

Twenty five pictures of frames consisting of 625 lines are made per second ona TV
screen. Each of these complete picture is broken up into two halves known as fields.
The first field consisting of odd number lines is traced across the screen first.  This is
followed by interlacing in the second field which includes all the even numbered lines.
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Fig. 22—Practical Circuit of Field Out-put Stage.

Since it takes two fields to make one complete picture and there are 25 complete
pictures per second ir can be seen that the vertical oscillator must drive the electron ray
through 50 complete ficld per second. This is the reason for the 0 cps output from the
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vertical oscillator. The flickering is avoided in this type of interlace scanning. In this
circuit V'A is the part of multi-vibrator oscillator and V!B is the vertical output tube
which takes the vertical pulses from the oscillator and amplifies them so they are large
enough to drive the vertical deflection coils in the yoke.

If the vertical oscillator is not functioning then there will be no vertical sweeping
and there will be only bright line across the centre of the screen and will burn and darken
the phosphor of picture tube. In effect it will burn a line across the centre of the screen.
If you come up with no vertical sweep turn the brightness control all the way down while
you repair the set. The first step when your TV set develops this condition is to change
the vertical oscillator valve.

If the picture rolls up and down then it means that you have lost vertical
synchronization. Loss of vertical sync can happen duc to weak vertical oscillator valve
which throws the frequency either below or above the 50 cps. If the vertical hold control
fails to correct this condition then replace vertical oscillator valve and adjust vertical hold
control.

Under normal conditions the vertical hold control should lock in the picture in the
middle, not at one extreme or the other. If this occurs the vertical oscillator is to be
replaced.

If the vertical oscillator valve becomes weak the picture can shrink-in from top
and bottom. Usually when this happens the shrinking is even or linear.

17. Power Supply of Television Receiver.

The circuit ‘Fig 23’ is the power supply of a television receiver. This is the only
circuit in a TV set upon which all the rcst depend.  The remaining sections of a television
set act in one way or another to help create picture and sound. If this power supply goes
dead none of them will function.

When you turn on your TV receiver you close a circuit that permits 220 volts
50 cycle AC house current to enter the power supply. The AC line curreut is changed
by the powcr-supply to the precise voltages needed to operate the remaining circuits.

Televison receiver valves need three separate v. ltage potentials in order to operate.
The first is the heater voltage necessary to heat up the cathode and drive electrons off it.
In this circuit there are two separate L.T. secondary windings of 6°3 volts for hcating the
heaters of all the tubes of a TV receiver. The second type of potential is the piate voltage
necessary to attract electrons for the plates of the TV tubes. Since the plate voltage must
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be direct current, the power supply has the job of changing the alternating current from
the line into direct current with the help of silicon diode D*.

The third type of voltage used is grid voltage. Grid voltage is derived directly
from the AGC ¢ircuit and the television signal itself. Since the power supply is called
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_Fig. 22—Heater & Rectifier Circuit of AC/DC TV Reciver

upon to operate the AGC circuit and the tubes that process the TV signal, grid voltage also
depends upon the power supply.

There are two main types of power supply, the transformer type is used in a/c TV
receiver and transformerless type used in AC/DC TV receiver. In this transformer type
heater voltages is furnished through the two step down windings in the transformer. The
220 volts 50 cycle AC current enters the primary of the transformer. There are two extra
tapping of 210 volts and 230 volts in the primary winding. The 50/ dron windig feeds the
windings in the transformer converts this to 6.3 volts. The secondary voltage feeds the
heaters directly. The heaters of all the tubes are connected in parallel.

The silicon diode D? is working as a half wave recfifier. The pulsating DC voltage
in the cathode is filtered to pure DC voltage with the help of low frequency choke and two
electrolytic capacitor C? and C? and then delivers to different stages through their R. C.
filters.
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20. M. W. Band Six Transistors Receiver.

Parts list—
TR1—Converter=AF 117 TR2—Ist I. F. Ampliiar=AF 116
TR3—2nd I. F. Amplifier=AF116 TR4—TIst A. F. Amplifier=ACI126
TR5—Power Amplifier=AC128 TR®—Power Amplifier=AC128
D —Detector =0A79.
Resistors
Ri=10 KQ R5=2.2 K%, R3=1Kg, Rt=33K§Q,
R5=680 KQ, Rbz=— R7=2209, R8=1504,
R?*=5K & R¥=47Kg, R11=68 K, Ri=1 g K
R12=47 §, R#=2249,
Capacitors
C1=310 Pfd. C2=0-01 Mfd. C3=-01 Mfd. C*=0.05 Mfd.
C3=10 Mfd. C8=0.05 Mfd. C7=-01 Mfd. C3=10 Mfd.
C?=0.01 Mfd. Cr*=0.01 Mfd. Cl1=100 Mfd.

Circuit Description—This is a typical circuit having only medium wave band.
The ferrite rod inside the tuning coil Tt works as the aerial. The Primary of T* and C!
forms the resonant circuit for selecting the desire signal. The capacitor C! is the gang
capacitor. This tuned circuit is coupled to the base of the converter transister TR! through
the capacitor C2. The forward bias is provided by R! and R2. The oscillator tuned circuit
is formed by the 2nd section of C! and T2 The primary of T2 is coupled to secondary wind-
ing for required feedback between collector and emitter. The emitter resistor R® acts as
the emitter stabilzing resistor and for the additional bias to the transistor when circuit is
oscillating.

The I F. signal from TR!is picked out by the first LF.T.! This tranaformer
consists of two windings, one forming the resonant circuit with fixed ceramic capacitor,
the other winding feeds the I. F. signal to the base of I. F. amplifier TR2. The resultant
forward biat to the base of TR? is provided by R4, R5, R1® and C*. The I. F. amplifier TR?
feeds the L. F. transformer I. F. T.2 which is similar to I. F T,.. The bias is stabilized by
the emitter resistor R? and CS. The I. F, T.2 feeds the signal to 2nd I. F. amplifier TR®.
The L.F. signal in the secondary of I F. T3 is fed to the diode for detection. The a.g.c.
voltage is fed through R?° to TR? only.

The volume control R? feeds the audio stage TR The bias for TR* is provided by
RY. Transistor TR® feeds two output transistors through the push-pull transformer T3
The power output transistors TR® and TR® ara operated in class B pushpul[ and transformer
T4is the L. F. output transformer feeding thc loudspeaker. The forward bias is provided
to the bases of TR> and TR® by the rdsistor R!2. end R, Stabilization of the bias is by
the resistor R1* which can not be by-passed because the transistor are operating class B.

The capacitor C!! is in parallel with battery of three volts to reduce possible feedback due
to the battery impedence.
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Fig. 25—Seven Transistors Radio Receiver
Capacitors :
Ct, C2=300 Pfd. C4=0.002 Mfd. Cw, Clh=10 Mfd.
C3, C8=0.01 Mfd, CS, C?=0 02 MIfd. Cl2, C14, (16=100 Mfd.
Cs, C3==5 PAd. C7=30 Mfd. Ci7 C =100 Mfd.
Resistors :
R1=15K¢%, Ré=1Kg, R12=100 K&, Ri7=1Kg,
R2=5.6 K4, R?-47 K& R1¥3=2.2 K%, Ri8=2.5Q),
R¥=1.2K$§ R8=:22 K%, R¥=] K& R¥?=2.58,
R{=356 K, RYO=K g R¥5=10Kg R2=1K 4§
R6--82 KR RI=100 K&, R16=100 K, R21==100 K §,
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Circuit Description. The incoming signal is tuned by capacitor Cland L1 This
signal is applied to a base through a capcitor C3 of 0.01 mfd. The base bias is supplied
by R! and R2. The resistor R® in the emitter circuit is known as a stabilizing resistor. It
reduces the sensitivity of the transistor to temperature changes and permits replacement by
a transistor whose characteristics might be slightly different that the original transistor
AF116. When signalvoltage applied to the base of TR! aids and opposes the bias on the
base to emitter input circuit, this will vary the collector current. This varying current
when passing through the primary coil of L? induces a voltage across the secondary which
is then fed to the emitter of converter through a capacitor C* of -002mfd. The oscillator
coil L2 is tapped to form a hartley oscillator. By mixing the incoming signal frequency
and oscillator frequency, a third beat frequency is formed which is equal to 455 Kc/s. In
the I F. amplifiers both the input and output_circuits of the stages are tuned to the same
intermediate frequency. The output of last LF.T is fed to the diode for detection.

The transistor T¢ is the first audio amplifier. The input voltage from the volume
control R? is applicd to the base through C'* of 10mfd electrolytic capacitor. R and
RI1 is potential divider for providing the forward bias to the base. The resistor R
is the stabilizing resistor which stabillized the collector current with the help of by-pass
capacitor C'*  The output voltage of resistor R33 is coupled to the base of TR? through a
coupling capacitor Ct5. Transistor TR® and TR? from the power amplifier used in
complimentary symetrical output stage. The driver collector current through R1* provi-
des the necessay bias for power stage and reduces cross over modulation. A small amount
of negative feed-back is applied through R*. The output impedence is 8§ ohms. The
circuit consumes very little current in the output stage. A speciality of this transformer-
less output stage is that it has a very low distortion, better frequency response as in
high fidelity receiver and less battery consumption.

Transistor TR? is N.P.N transistor and the other are P.N.P. transisto-s since the

N.P.N. transistor are now easily available in the market, there is no difficulty in the
assembling of this type of receiver.
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22. Two Bands T}ansistor Radio Receiver

.
beewe comenmGANGs s o= mmnfomnsamad

“0sC. MW
Fig. 26—Six Transistor Radio

1. Converter—AF114 4. 1st A/F. Amp.—AC125
2. Ist LF. Amp.—AF117 5. Power Amp —ACI26
3. 2nd LF. Amp —AF117 6. Power Amp —ACI126
Resistors
R! =47K ohm R2, R°=10K ohm R! =200 ohm
R5 =68K ,, R3, R12=22K ,, K16=100
R¢=1K ,, Ré, R11=22K ,, R¥=100 ,,
R#=5,6K ,, R’ R1¢=47K ,, R17=35 .
R8. R1¥=680 ,,
Capacitors
Ct =0.01mfd C °. C¥=0 05mfd C 5=500PF
C 4=0.001mfd C3, C17=10mfd C 6=600PF
C "=005mfd C20, C22=0.05mid C 3=300PF
C16=0 04mfd C15, C1?=30mfd C®=5 PF
C21, C?»*=100mfd Cz=5 PF

Servicing Procedure of this Radio

Cause of no reception of the both bands—

This is one of the easiest trouble to remove but there are so many causes for no
signal output in a transistor receiver.,
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The following is the complete list of causes. 1. Dead battery. 2. Bias resistor
open in any transistor, R'%, etc 3. Open Coupling capacitor C'7. 4. Voice coil open.
5. Open or shorted jack for head phone 6 Open winding of L.F. transformers.
7. Shorted filtering capacitors C23. 8. Open or shorted R12 yolume contiol. 9. Open
base winding of LF.T. 10. Open or shorted collector winding of IF T. 11. Shorted
in the circuit winding  12. Shorted gane-capacitor. 13. Open antenna loop. 14. Shorted
by-pass capacitor C? etc. 15. Inoperative oscillator section. 16. Open oscillator coil.
17. Defective diode. 18. Misalignment. 19. Op:n lead connection of the battery.
20. Defective Transistor.

It is a big and impressive list can be easily divide-up the radio receiver into
two sections by feeding a signal from the signal injector across the volume-control. If
you heard a response in the loud-speaker the audio section of the set is functioning normal,

If the sound does not come out, the fault is to be found out in the audio section
There after one has to check the circuit stage by stage and locate the fault.

Oscillator mixer and LF. amplifiers is the H.F. section of ths receiver. The out-
put from the converter, AF114 is fed to an LF. Amplifier AF117. The majority of the

recerver use two LF. stages.
No output when modulated r. f. signal is fed at the antenna point would indicate

a faulty H.F. section, assuming that A.F. section had already been tested and found satis-
factory. Check the converter and LF. stages and locate the fault.
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23. Silicon Transistor Radio Receiver

Resistors :

R 1=330K & R2=1Kg, R3=15 §,
R&8=150 R %=not used R *=not used
9==mot used R¥®=8.2K & R1=820 §
RB=10K &, R#=200K £ R15=not used
R17=820 & Ris=47 R1¥=820 Q,

Capacitors :

C!A, C:B=180Pfd—gang.

C'="04MIfd.

Cit=5Pfd.

C5, C20=4Mfd.

.

R *=150K
R 8=470K §,
R2=10
Ri6=47 §,

C2, C5, O, C22=0.01 Mfd.

C2==20021d.

Ct2, C23, C2*=200Mfd.

C81=10 Mfd.

REFERENCE CHART EFOR TESTING P.N.P. TRANSISTORS

Test step

Base

ohm- Meter

R

Meter positive
Meter Negative
Meter Negative
Meter Positive
x
x
Meter Positive

Meter Negative

Collector Emitter Reading
Meter Negative x 500K &,
Meter Positive *® 300,

x Meter Positive | 300
x Meter Negative | 500K ,,
Meter Negative | Meter Positive | 50K,
Meter Positive | Meter Negative | S00K ,.
Meter Negative | Meter Positive ;| 500K ,,
Meter Negative | Meter Positive | 275,

Reverse the meter connections for testing N.P.N. transistor and reading will be
approximately same. The silicon tiansistors are having high resistance between base and
collector in comparison to germanium transisrors.
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24 Servicing of Transistor Radio Receiver

First the batery voltage should be checked with the receiver switched on and the
battery loaded, severe distortion, low sensitivity and reduczd power output, may result from
a low battery voltage If it is found thata owner has connected the cells in the reverse
direction, the elcctrolytic capacitors in the circuit are as likely to be damaged as the

transistors.

When the receiver is completely out of order and the battery is found to b2
serviceable then make a visual inspection to locate possible loose, dirty, or intermittent
speaker connections It must be remembered, when testing transistors that a transistor
should never de replaced before the surrounding components have been thorughly
examined  Since the transistor is the most reliable component in the receiver it should be

the lass component to be suspected.

Now check the resistance across the receiver battery leads with ohm-meter, it is
generally possible to observe whether the reading appears to be either very low indicating
a short circuit or very high indicating an open circuit or similar fault. The resistance
check will give information on D. (., fault only. Where the resistance check shows
a normal value, the signal path is to be checked with the signal genzrator. The quick trouble
shooting technique is to inject an appropriate signal into each transistor base going from
loud-speaker to antenna.

Apply a signal of 400 cycle from the signal generator to the each base of power
amplifier transistors, equal volume of 400 cycle note should be heard in the speaker from
each transistor. Now conncct the signal generator to the base of driver transistor OCT71.
If the audio note is heard, thz driver stage is functioning normal. The signal gensrator lead
may then be touched to the upper end of the volume-control to check the complete audio
section of the receiver. The signal injector can be used for signal generator for checking
these audio amplifier stages. If the audio section of the receiver is working properly the
tests can proceed to detector OA70 and LF. amplifiers OC45,

Now apply a 455 Kc/s modulated signal from the signal generator to higher
frequency section of the receiver. As soon as the signal is not passed by a stagc of
amplification, this stage should be checked. Care must be taken that the signal generator
positive lead should have a series capacitor inorder not to change the bias condition in
the circuit under test, or use a radiant loop with the signal generator for injecting the
signal to the stages of transistor receiver.
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25. Transistor Radio With Piano Switch.

Parts List Transistors :

Tr. Number Function Tr. Number \ Function
_ |
|
Tri—AF114 Mixer & Osc. Tré=ACI25 i 2nd A F. Amp.
Tr2—AF117 1st LF. Amp. Tr'=AC128 \ Power Amp.
fb Tri—AF117 ~ 20d LF. Amp. Tr3=ACI128 \ Power Amp.
| Tr*—AC125 Ist A.F. Amp. DI-0A79 | Detector.
F i
!
{ Resistors
| R! = 10K R = 33KQ RS = 1009 R*=25K
RC = 10K, Ré = 1K, R” = 68K & Rs =22 K ,,
R® =100 K ,, R=33 RI=4TK , R12=680 .,
R?® - 10K ., Ri4=1K ,, R5=5 K ,, R16=47 K,
R7= 10K ,, R1#¥=39K,, R¥=1 K ,, R20=22K ,.
: R21=56 K ,, R2=100 R#8=510 R#=47 ,
‘, R»=100 ,, R¥= 5 , R¥=22 K ,,
: Capacitors
C1 =310 PF. C? =310PF. C3 =0-005 Mfd. C* =005 Mfd.
C5 =001 Mfd. C¢ =0.005 Mfd. C 7=0.002 Mfd. C8 =0 002 Mfd.
C? =0 05 Mfd. =001 Mfd. C1=5PF, C1z=10 Mfd.
C13=0.01 Mfd. C1t=0 05 Mfd. C15=0-01 Mfd Ci6=10 Mfd.
C1"=30 Mfd C18=10 Mfd. C1*=30 Mid. C20 =100 Mfd.
C21=0 005 Mfd C22=0 005 Mfd. C2=0002 Mfd. C2t=100 Mfd.
;.-* Connections With Piano and Switch.
5 There are 18 poles in this band switch. Each poles has two terminals The poles
. terminals are indicatd by the arrow mark. Six poles aie used for the upper three antenna

coils, and twelve poles for lower oscillator coils.
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Aerial and C!are connected to No. 1 pole and base of TR! is connected to pole
No. 2 through capacitor C*®. Pole No. 1 is shorted to poles No. 3 and No. 5 Pole
No. 2 is shorted to poles No. 4 and 6.

Battery negative voltage are coming to pole No. 8 through resistor R3. The lower
connection of osc. coil should be connected to this pole for getting negative voltage. Pole
No. 8 is shorted to poles No. 12 and 16.

The collector of TR! is getting negative voltage through the lower parts of primary
winding of LF.T. 1. The centre tap of primary winding is connected to pole No. 15 for
getting negative voltage, pole No. 15 is shorted to pole No. 11 and 7.

The tapped winding of Osc. coil is the primary winding and the other winding
is the Sec. winding. The feed back voltages which are developed across sec. winding are
applied to emitter of TR? through capacitor C3. The capacitor C8is connected to pole
No. 17 and this pole is shorted to pole No. 13 and 9. The extreme right pole No. 18 is
shorted to poles No. 14 and 10. The osc. section fo gang capacitor C* is also connected
to pole No. 18. Connect the others terminals of the coils and trimmers to the particular

terminals as shown in the figure.
26. All world Transistor Radio Receiver.

Tr. Number Function Tr. Number Function
Tr1—2SA234 Mixer Tr5—2SB75 ist A. F. Amplifier
Tr2—2SA234 Oscillator Tr6—2SB75 2nd A.F. Amplifier
Tr3—2SA12 I1st I.F. Amplifier Tr7—2SB77 Power Amplifier
Tr4—2SA12 2nd I.F. Amplifier Tr8—25B77 Power Amplifier
T T Resistors
Ri=33K @ R2=22 K § R3=100K R:=33K &
Ri= 1K ,, Ré= 1K ,, R’=47K ,, R8=15K ,,
R*= 1 K ,, R1=22 K ,, Ru1=47K ,, R1z=680 ,,
R1#=56K ,, R#¥=1K ,, Rit= 5K R1#=47K ,,
K1"=47K ,, R18=33 K,, R¥=680K ,, R20=22 K ,,
R21=56K ,, R22=100 ,, R22=470 ,, R*#=15K,,
R25=50 ,, R2= 5 ,, R27=22 K ,, D1=0A79 Diode
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Capacitors :
Ct =310Pfd. C2 =310Pfd. C3 =004 MIfd. Ct =0-05Mfd.
Cs =100Pfd. s =300Pfd. C7 =300Pfd. Cs =0.1Mfd.
C® =0005mfd Cw0=0-0Imfd - C1=0'05mfd. 12— | Omfd.
C13=001mfd. C1¥ =0 05 mfd. C15=0-01mfd C16=100mfd.
CY=30mfd. C18=10mfd. C=30mfd. C2t==100mfd.
C21=0 005mfd C22==0-005mfd. C22=0:002mfd. C24=100mfd.
Voitage Specifications
T ist 2SA234 | 2AS234 | 2AS12 | 25A12 2SB75 | 2S8B75 28877
ransistor " \fixy | (osc) |(2nd IF)| (2nd IF)(Ist AF) {(2nd AF) (out-put)
: .
Collector —51V | =42V \—S'IV —51V | =38V | —4:6Y 60V
Base 045V | =1V | =05V | =095V —0:8V | =08V 1 ~—0°14V
i
Emitter 04V —0°95V| =04V | —095 |—075V —-075V 001V

27.  All Worl s Transistor Radio Using Silicon-Transistors.

Rt =390 K&,
R3 =100K ,,
K% =60
RB=220K ,,

R17=47

A

V. C.=—Volume Control =5K §,

Ct =0-01Mfd.
C® =not used
C?* =0-05Mfd.
C13=0-4Mfd.

Resistors :
Re= 1'K § R =470 &
R¢= 9K R7 =220
RU= 1M , Ri=68K .,
R“4=100 5o R15=100 ,,
R18=820 sy R19ﬁ47 59
Capacitors
C2 =0-0IMfd. 3 =100Mfd.
Cs = 10Mfd, C? =0-05M{d.
Cl2-=0:05Mfd. Cul=0 0IMfd.
C1=0-04Mfd. Cl=200Mfd.

R* =220K

R3 =220
RZ= | K
R16=10
R20=820

C* =3-05Mfd.
Cs =0-05Mfd.
Cr2=0-01Mfd.
C1%=200Mfd

9

32

27

99
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Capacity of each trimmer =30Pfd.

Capacity of each section of Gang =350 Pfd.

Battery voltage=6 Volts : -
Loudspeaker resistance=8 Ohms. .
Transistor Leads Indentificafion (Rottom view)

. BC 148 , BF 194 BF 195
o @@ @@
€E 8 C 8 E T T < .
Fig. 31- Transistors Symbols and Pin Connecticns.

Antenna Coils Numbering. Oscillator Coil. I. F. Transformers.

No. 1. Start No. 1. Start of Sec. No. 1. Start of pri.

No. 2. Tapping. No. 2. Tapping of Sec. No. 2. Tapping of pri.

No. 3. Finish. No. 3. Finish, No. 3. Finish of pri.
No. 4. Startof pri No. 4. Start of sec.
No. 5. Finish of pri. No. 5. Finish of sec.

23. All World P.N.P Transistor Radio Receiver.

Resistors,
R =100  § R2=5 & R®=33K & Rt =100 &,
R’ =220 ,, R¢ =22K ,, R" =10 K ,, R8s =680 ,, ~
R =2.2K 93 R¥Y=33K ) R1=10 K i) Ri2=5 K ”
R¥=1 K ,, R¥=22K ., R¥=47 K R16=680 -
R"=10K ,, R18=6&K ,, R1#=100 ” R¥=12K ,,
R21=33K ,, 2=-100 ,, R28=100

Capacitors.
C! =100Mfd. C2 =100Mfd. C? = 00Mfd. C* =10Mfd.
C5 =100M{d. C¢ =10Mfd. C7 =0.01Mfd. C? =0.05Mfd.
C? =0.01Mfd. Cw=>5Pfd. C1==5Pfd. C2=R-05Mfd.
C13=30Mfd. CH=0-05M(d. CL5=0-005Mfd. C1=0-01Mfd.

C17=0.00 Pfd.
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L
A
fi:i‘!JMz i A4 -]
I 21 \> Ty 2 13
1 °a::
2o
3 "
Fig 33. Antenna Coils & Symbols
Numbering Color Code & Connections of Coils
Ant. Coil. Oscillator Coil
No. 1—Start—white—Gang - No. 1—Sec. Start —green—Gang
No. 2—Tapping—green—Base of TR! No. 2—Sec Tap—yellow— Emitter
No. 3—End—Black—Chassis No 3—Sec. End Black—( hassis
No. 4—Pri. Start—whitc-Collector
No. 5—Pri. End—Red—Ist. ILF T.
ASSEMBLING ANT. COILS SECTION
The pictorial view of antenna coil Section of all world transistor receiver is given in Fig.
34 M.W. and S.W.2 antenna coils are wound on ferrite rod, and third coil of S.W.2 having
E ferrite core is fitted on the chassis of the set. All these coils are designed as auto trans-
; former having one winding only No. 1 is the 5 start of each coil, No. 2 is the tapping and
No. 3 is the end of each coil which is to be connected to chassis. There are three trimmers
. fitted on the chassis near the coils. No 1 terminal of each coil is conneted to the respective
trimmer and the rofor terminal of all the trimmers are connected to chassis.
Y
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Doutle wafer type have 6 Poles 3 positions band change switch is used in this
transistor receiver. In the diagram only one wafer is shown which has 3 poles and nine
terminals. FEach pole has three terminals No. 1 for M.W. band, No 2 for S.W. 1 and No. 5

for SW2 band.

rMmw.  Ant.Coils, Sw

G S

slellelels J

TRIMMERS

o]

CGANG CAPACITOR

Earth

0

o

SAND SWITCH

_To0
—»CV6 Bage

Fig. 34—Pictorial view of Antenna coil setion

Telescopic antenna is connectcd to pole No. 1, and the start end of SW2 antenna
coils are conneeted to No. 2 and No. 3 position terminals of this pole P! and No. 1 terminal
remains unconnected. This No. 1 position is for medium wave band, it means that at M.W.
position of the set the antenna remains disconnected to ant. coil of M, W. band. This
antenna is not required at the time of M.W., band. The pole No. P2 is connzeted to stator
terminal of one section of gang capacitor which is fitted on the metal chassis. The middle
terminals is rotor terminal of this capacitor which is to be connected to chassis. The three
terminals of this pole P2 are connected to the start No. 1 terminals of theit respective
coils. There is color marking on the coils, start No. 1 is white, tapping No. 2 is green and
end terminal No. 3 is black. The pole No. P3 is connected to the one t:rminal of C°.
This is a ceramic capacitor of 0.01 microfarad and the other end of this capacitor is to be -
connected to the base terminal of frequency changer transistor TR The three terminals
of this pole P? are connected to the tapping terminal No. 2 of their respective coils. You
must remember that in cach coil, number of turns between No. 1 and 2 are more than
between No. 2 and 3. In this way you can distinguish terminal one and three without
any color marking. Always use copper tinned wire for this wiring of antenna coils.
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ASSEMBLING OSCILLATOR COIL SECTiON

The below figure is the pictorial view of oscillator section of all world transisjor
receiver. Three ferrite core oscillator coils of each band are fitted on the chassis. Each
coil has two winding and a tapping in the primary section. For identification No. 1, 2

3 Emiifier ¢1S.

Collestor
TR

<]

GANO
GAPACITOR

X .3
5 by XY K} t Saodads
= (3 Supaly
Swi,
SW.2. | OSCILLATOR colLS MW
b

5 e @ @ O) TRIMMERS

Py

Fig. 35—Pictorial view of Oscillator coils section

and 3 is the primary and No. 4 and 5 is the secondary winding. A strip of three
trimmers is also fitted on the chassis near these coils. Same gang capacitor is also shown in
this figure. We will utilize the 2nd section of this capacitor for tuning the desire oscillator
frequency. The band-change switch, which is shown in this figure is the 2nd wafer of the
same band switch which is used for antenna coils. This wafer has also three poles and nine
terminals as three for each pole. »

Pole No. 6 is connected to the collector of transistor TR1. (AF1135), and this pole’s
terminals 1. 2 and 3 are connected to No. 4 terminal of primary’ winding of M.W, SWi
and SW2 oscillator coil respectively. In this wafer you have to observe the same sequence
as you have adopted for antenna coils, this means that No. 1 for M,W. No. 2 for SW?! and
No. 3 for SW2. Connect together the No. 5 terminal of each coil and connect one piece of
wire from the No. 1 terminal of the primary winding of 1st. I.F.T. to the No. 5 terminal of
any oscillator coil. In this way collector of TR* will get a reverse bias voltage (—) through
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the primary winding when connected in series with collector circuit. When the starting
varying current flows in the primary a voltage will be set up in the secondary winding due
to mutual indication. Trimmers are connected across the secondary windings of each coil.
The rotor plate of each trimmer and No. 3 terminal of each coil are connected to chassis.
The stator plates terminal of 2nd portion of gang capacitor is connected to pole No. P4
and its three terminal are connected to No. 1 terminal of their respective coils. Fof
generating oscillations feed back is essential. For this we will take the output from

the tapping terminal of the secondary winding and feeds to the emitter of transistor TR!
through the capacitor C15, because the emitter is connected to pole terminalP? through

this ccramic capacitor C!% having the capacitor of 0.005 micro farad. Capacitor
C!7 is the padding capacitor which is connected between the No. 1 terminal of MW antenna
coil and No. 1 terminal of pole P, This C'7 is fixed padder capacitor having the capacity
of 500 picafarad. In this way you can assemble the oscillator section of transistor receiver.

To avoide mistake use different color sleeve on the copper tinned wire for each band.

Don’t forget the emitter resistor R? (220 ohm) which is to be connected between emitter
hassis is connected to the positive terminal of

terminal of TR! and chassis. Tn this set ¢
six volt battery. After completing the wiring, check the each terminal and compare with
f transistor receiver has to be assembled on

circuit diagram. The remaining portion o
the printed board. For further guidance for assembling the remaining stages, youw must

study “STLICON TRANSISTOR ASSEMBLING.”
' L E. ALIGNMENT OF TRASISTOR RADIO

1. Connect the A/C. voltmeter across the speaker voice coil terminals.
7. Connect the signal generator tuned to 455 Kc/s and modulated via 0.1 mfd.

capacitor between Tr! base and chassis.
3. Attenuate the signal generator out-put to maintain 0.25 volt on the output

meter to prevent over-loading of  the reciver.
Set the gang condenser to the maximum capacity.

Set the volume control to maximum.

Adjust core of I F.T? for maximum response.

Adjust core of LF.T.2 for maximam response.
Adjust core of I.F.T! for haximum output.

Repeat step No. 6, 7 and 8 seal the cores with wax.

© o N oo
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R. F. ALIGNMENT

Signal-generator with 400 c/s modulated output and low output impedence.
Rotate tuning control to gang maximum. .
Set the signal generator to 550 Kc/s and place the loop near aerial coil.
Adjust the eore of M. W. Osc. coil for maximum response.
Rotate tuning control to gang minimum,
Reset signal generator to 1600 Kc/s. )
Adjust the trimmer of M. W. Osc. coil for maximum re;porise.
Repeat Step No. 1 to 6 as necessary, always finishing with No. 6.

8. Set signal generator at €00 Kc/s. Tune the receiver at this frequency and
adjust the position of M. W Ant. coil on ferrite rod for maximum response.

9. Set the signal generator to 1500 Kc/s. Tune the receiver to this frequency and
adjust the trimmer of M. W. Ant. coil for maximum response.’

10. Repeat Step No. 8 to 10 until no further improvement is made.

Alignment of Short Wave Bands

11. Set the signal generator at 2.5 Mc/s. Tune the set to this frequency and
adjust the core of S. W. 1. Osc. coil for maximum response.

12. Set the signal generator at 7.0 Mc/s. Tune the set to this frequency and
adjust the trimmer of S.W. 1 Osc. coil for maximum response.

13. Set the signal generator to 3.5 Mecfs. Tune the set to this frequency and
adjust the core of the S,W. 1 Ant. coil.

14. Set the signal generator to 6.5 Mc/s.
adjust the trimmer of S. W. 1 Ant. Coil. o :

15. Repeat Step No. 11 to 14 until no further-improvement is made.

Note :—Same R. F. alignment procedure for S. W.2 with appropriate
gencies according to dial setting. S

TRANSISTOR RADIO SERVICING CHART (See Fig. 29)

NNV kW

Tune the set to this frequency and

signal fre-

Possible causes ) Remedy
No Sound :—
1. Battery rundown. 1. Check voltage, replace if low.
2. Open voice coil. 2. Check the continuity of voice coil.
3. Open pri. of driver transformer. 3. Check the winding with ohm-meter.
4. Open pri. of output transformer. 4. Check the winding with ohm-meter.
5. Defective onsoff switch. 5. Check on/off switch.
6. Break in battery Jead. 6. Check lead with ohm-meter.
7. Shorted filter capacitor. 7. Open one lead of C2%
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Causes . Remedy

Low sound :(—

0B W

Weak battery. 1. Check voltage of the battery on load.
Misalignment of 1F. trensformer. 2. Check the 1. F. alignment.

Defective transistor. 3. Check A. F. or 1. F. transistor.
Leaky by-pass capacitors. 4. Check C¥, C7 or C¥.

Defective line filter capacitors. 5. Check C* or C2%

Noisy-reception :—

CP A AU B WD

10.

Dry joint. 1 Check the stages visually.
Worn out volume control. 2. Check R, replace if scrachy.
Defective band-switch. 3. Wash the band switch with petrol.
Defective filter capacitor. 4. Check capacitor C2° or C*.
Defective Power Transistor. 5. Check Tr® or Tr'—28B77.
Defective speaker. ¢. Voice coil out of centre.

7

8.

Leaky coupling capacitor. Check capacitor C16 or C18.

Defective A. F. stage. ' Check transistor of A.F. stage.
Defective A G.C. filter capacitor. 9. Check capacitor C12. .
Mismatched output transformer. 10. Replzce with a new transiormer.

Motor-Boating :—

SR

Fading :—

s

Defective neutralizing capacitor. 1. Check the neutralizing capacitors.
Defective I.F. Transitor. 2. Check Tr2 and Tr%
Defective by-pass capacitor. 3. Check all the by pass capacitors.
Weak battery. o 4. Check battery voltage.

5. Check the circuit visually.

6.

Check alignment with Signal Generator

Dry solder joints.
Misalignment

Check eesistor R%® and C12.
Check OA79 and replace it.
Check the receiver’s alignment.
Check antenna circuit.

Defective A.G.C. filter.
Poor diode detector.
Misalingnment.

Open aerial connection.

A W
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29. Servicing Chart of Audio Section

Fig. 36—Audio Amplifier Circuit Diagram

Quick check :—Feed an audio signal at pick-up terminals or across R! the
volume control. Audio note should be heard in the speaker, or touch a damp finger
on the base terminal of the transistor TR1. A hum response should be heard in_the speaker.

No Output Signal

Causes .-1. Battery completely run down. 2. Open voice coil of the speaker.
3. Faulty earphone jack. 4. Condenser across the primary winding of output trans-
former is shorted. 5. Open emitter resistor R?. 6. Open pri. or sec. winding of driver
transformer. 7. Shorted filter capacitors of 2§ mfd. 8. Defective on/off switch,
9. Defective power amplifier transistor TR? or TR2, 10. Defective 1st. A.F. transistor TR?

Symptoms :—Distortion or Low Out-put,

Causes :—1. Weak battery. 2. Defective speaker. 3. Mismatch of L,F. output
transformer. Mismatch of the power output transistors. 5. Change in the value of
emitter resistors R and R7. 6. Change in the valve of base bias resistors. 7. Shorted
emitter bypass capacitor C2 in the Ist. A.F.stage. 8. Defective Driver transistor Tre,
9. Shorted turns in the primary of out-put transformer. 10. Leaky or reduced value of
coupling capacitor CI.
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30. Servicing Chart of Detector Stage

Fig. 37—Circuit Diagram of Detector and 1st. Audio Amplifier

Resistors :

Ri=10K R2=47KQ, R3=10KQ,
R:=5 K§ Ré=1 K& Ré=10K §,
Capacitors :

C'1=0 01 Mfd. C2=10 Mfd. C3=30 Mfd.
C4=10 Mfd. C5=10 Mfd.

‘ Quick check :—Apply a modulated I. F. signal to the collector of the primary
winding of LF. transformer T3, The modulatien note should be heard in the speaker.

Symptom—Weak Signal.

Causes ;—1. Defective crystal diode D. 2. Defective R.F. by-pass capacitor C.
3. Open A.G.C. by-pass capacitor C* of 10Mfd. 4. Defective winding of I.F. transfor-
mer .E.T3. 5. Misalignment of LF. transformer: 6. Open or shorted diode load R*.

Symptom :—Distortion on Strong Signal.

Causes :=1. Shorted A.G.C. filter capacitor C°. 2. Defective coupling capa-
citor C2.
Testing of Diode =

The average life of a crystal diode is more than 10,000 hours. These diodes rarely
go bad. Measure the reverse and forward resistancc with an ohme-meter, the reverse
resistance should be 1000 Kilo ohms or more and forward resistance should be 100 to
250-ohm only. ;

Note :—The detector stage is also providing the A.G.C. voltage to control the gain.__

of I. F. amplifier stages.

-~
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31. Servicing Chart of |.F. Stages.

J
P

+ + c7 R20A. » [ »

" Fig. 36 Circuit Diagram of I. F. Amplifiers.
Quick check :—Apply a modulated I. F. signal from the signal generator to the
base of 1st |.F. stage TR2 The modulation notes should be heard in the speaker.
Symptom :—No output signal from the speaker.
Causes :(—1. Defective Transistor TRt or TR2 2. Open emitter resistors RS,

R®, 3. Open I.F. transformer coil. 4. Shorted base by-pass capacitor C,* C*°

5. Short circuited the winding of TF.T. 6. Open base winding of I. F. Tilorl.F.T.2
7. LF. transiormer completely misalignment.

For locating the defective stage for low gain, take a fixed capacitor of 005 mfd.
touch the terminals of the condenser to base and collector of the wransistor. ‘When short-
ing a base and collector with this condenser. the volume will drop considerally if the

v« stageisinordir. In a defective stage there will be no change in the volume.

: [

4. Now apply a modulated I. F. signal to collector of converter transistor Ifa 400
cycle response is heard in the speaker the I,F. stages are in working order,
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Warning :—

Do not alter the alignment of the receiver in an attempt to improve the gain, many
receivers are staeger tuned and although the gain can be improved by peaking the tuning,
this will be accompanied by a loss of a response and an increase in distortion, if the align-
ment of the receiver is suspected always realign in accordance with the manufacturer’s
service manual.

32. Servicing Chart of Converter Stage.

R S

“ em m e e et - - o

o

Fig. 39—Circuit Diagram of Con{lerter Stage.

Quick Check :—Apply a modulated R. F. Signal at the antenna termijnal. Tune
the radio at this particularly frequency. The modulation note should be heard in the
speaker.

In P.N.P. transistor, the base is usually negative with respect to emitter, but in
this converter stage, the base is at positive potential with respect to emitter because the
positive feed back from collector to emitter makes the base positive. This indicates that
the oscillator is functioning.

Quick Check for Osciilator :(—Measure the voltage across the cmitter resistor
R3, and note the reading. New take a small piece of wire and short the oscillator section
of the gang capacitor C3 and now take the voltage reading. 1If the meter pointer moves
back, the gscillator is functioning, there will be slight decrease in voltage across the emitter
resistor R3,

Second Method of Checking Oscillator :—Switch on your transistor set, keep
it near a good set which is in working condition. Tune the good set to high frequency end
of the dial 1500 Kc/s. Tune your set, which you are testing at 1045 Kc/s. or near about
If your set is working, a whistle will be heard in the speaker of good set. TIfno sound is
heard, check all the components in this converter stage. .
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Adjust

Signal Gene-

|
|

Ajusting to maximum

Circuit Step | rator output Dial setting output
1 600 Kc/s 600 Kcfs MW. OSC coil core
OSC. 2 1200 Kc/s 1500 Kc/s MW. OSC. trimmer
3 600 Kc/s 600 Kcfs Repeat three times
1500 Kc/s 1500 Kcfs steps (;) and (o)
MW | i
4 600 Kc/s 600 Kc/s MW. ANT. coil core
ANT. | S 1500 Kc/s 1500 Kc/s MW. Ant. t rimmer
6 600 Ke/s 600 Kc/s Repcat three times
1500 Kc/s 1500 Kc/s steps (4) and (5)
7 2.5 Mc/s 25 Mcfs SW,; OSC. coil core
osc. | 8 6.0 Mc/s 6.0 Mc/s SW, OSC. trimmer (CTj)
9 2.5 Mc/s 25 Mc/s . Repeat three times
6.0 Mc/fs 6.0 Mc/s steps () and (g)
SW1 N B
10 2.5 Mc/s 2.5 Mc/fs SW; ANT. coil core
ANT. | U 6.0 Mc/s 6.0 Mc/s SW, ANT. trimmer .
12 25 Mc/s 2 5:Mcfs Repeat three times k
60 Mc/s 6.0 Mc/s steps (jo) and (11)
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Adjust Signal Gene- . : Ajusting to maximum
Circuit I Step rator output Dial sctting output
|
13 | 7.0 Mc/s 70 Mc/s SW, OSC. coil core
i
OSC. | 14 | 18.0 Mc/s 18.0 Mc/s SW, OSC. trimmer
|
15 7.0 Mc/s 7.0 Mc/s Repeat three times
L 18.0 Mc/s 18 0 Mc/fs steps (13) and (14)
SW, o e
16 | 7.0 Mc/s 7.0 Mc/s SWy ANT. coil core
ANT. | 17 18.0 Mc/s 18.0 Mc/s SWy ANT. trimmer
13 7.0 Mc/s 7.0 Mc/s Repeat three times
18.0 Mc/s 18.0 Mc/s steps (1) and (37)
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34. Signal Injecter.

2%0%
Tt

r

»

Fig. 41—Circuit Diagram of Signal Injector.
Principle and Operation :-—

Its principle based on multivibrator oscillator, which is rich in harmonics The
fundamental frequency of this signal generator is 1'5 K¢fs. TR & TR2=-0CT71.

Now you can test any stage of transistor receiver by injecting the signal from this
signal injector to the base of transistor. If the stageis working an audio signal will be
heard from the loud-speaker. .

Connect the emitter lead to the chassis of the transistor radio and signal output lead
of TR? to the base of the transistor to be tested.: :

It is very useful testing equipment for locating the defective stage in a receiver.

35 Circuit Diagram of Signal Tracer

Poert 1end

Fig. 42-Dircuit Diagram of Signal Tracer.

Parts List.
Resistors
R1=470K ohm Rt=4'7K ohm . R7=330 K ohm,
R2=470K ,, 5=330K ,, R&=10K s

R3=330K ,, R¢=47K ,,
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Capacitors _—_ .-
C1=0-002Mfd C2=0.01Mfd C3=0-01Mfd
Ct=001 ,, o

Battery voltage=4'5 volts. -

This signal tracer consists of a three-stage audio frequency amplifier. A.F.
and R. F. s1gnals are fed directly to the capacitors CI and chassis. The indicator consists of
crystal headphone Suppose by touching the prods to the base of Ist. LF. stage and chassis
if you heard a response in the head-phone then, up to this stage set is functioning and if
you are not gettmo the response in the head- phone, then the fault exists in the pre-stage
and the signal is not coming to this stage.

36. Light Blinker

6V

@ !

Fig. 43—Automatic Switching For Lighting 2 Bulb ON & OFF

Al

(%)
b N

Parts List.

Tri=ACI28 RI=10K g Ri=1K R*=18K {
Tr2=AC127 R2=6§K R¢=270 ,, Ré=3 .
C! ==100Mfd. Lamp=6 volt.. 0-15 Ampere.

37. Telephone Amplifier.

i

Rs

L S

L T e

Fig. 44-Circuit Diagram of Telephone Amplifier,
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Parts List. :
TR2=AC126 Ri= 3K & R3=470 § R*=10K &
TR2=ACI126 Rz= 1K ,, R6=2K ,, Ct, C3=100mfd.
TR3=AC128 R2= 33 ,, R7=6'8K ,, C2,C?=30mfd.
TR*=ACI128 Ri= 220, . R:=10K ., C* =10mfd.

38. Inter Communicatio‘n set.

Rz Ry '! - T L
» v N U
Cy Csx fs'
5K3 4
VR 2 +l - ['" =
12 somf 1omf

975>
{02 10K

Fig. 46-Circuit Diagram of inter-Com. Set:

This transistorized “intercom” set can be used to achieve reliable voice communi-
cations between two points in a normal size house. The master unit consits of audio
amplifiers of . three OC71 transistors. This Amplilier operates on 6 volts D.C. Speakers
LS and LS? are used for both talk and listen functions. The talk-listen switch St at the
master location establishes the talk or listen mode for the intercom station. The voice
communication is initiated from the master unit. Now the switch Stis set to the talk
position No. 1. and the audio voltage developed across the voice coi) of LS is coupled by
the VR! and C? to the base of TR1, With S' depressed to talk position No. 1. The L§?
speaker is automatically connected to secondary of the audio amplifier output transformer
(TY) for listen mode operation and the initiator can now talk to the intercom station where
this loud-speaker LS is installed.

When the switch S* is in the listen position No. 2. The master umt speaker LS8! js
connected in the listen mode and the other speaker LS? is connected to the amplifier input.

Now a reply from the remote unit LS? is communicated to the spcaker LSt through the
same audio amplifiers. The value of components are written in the circuit diagram,
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36. Transistorized Power Supply.
DC 12 volts to 220 voits DC.

p—r — O B4
t3ov

e

CAR BATTERY =

‘Fig. 46—Circuit Diagram of Converter 12 V to 220 V. DC
Resistors =105, & 300 &, Capacitors=0.01Mfd. each
Diodes =BY-100 Transistors =2N2907

Circuit Déscription—

This transistorized power supply converts 12 volts DC. to 250 volts DC. in the
car-radio. The circuit consists of a step-up transformer with the centre tap of the primary:
connected to chassis and chassis is connected to the battery negative. The two ends of
primary winding are connected to the collectors of two switching transistors. The transistors
are working as on-off switch, the time of switching bzing so controlled by the upper centre
tap feed back winding of the transformer that they conduct alternately. The centre tap of
feed back winding is connected to junction of two resistors which are connected across the
battery. The value of resistor which is connected to negative end of the battery is 300 ohms
and the other resistor which is connected to positive end having the value of 10 ohms.

The emitters are connected to the positive end of the battery. The battery voltage
is thereby applied alternately across the two halves of the primary winding inducing a
square wave voltage of about 1000 cycles per second which is then transfer to 250 volts
across the secondary winding. This voltage is then rectified by the two silicon diodes. The
diodes are working as full wave rectifier. The R.F. choke and two capactiors are used to
filter the rectified voltage These filter D.C. voltage are used as high tension vollage for
the anodes and screen grids of the valves used in the car radio.
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36. Transistorized Power Supply.
DC 12 volts to 220 volts DC.

y S——Y
230V

ol od

: AN
i |
v b=

CAR BATTERY L_

-Fig. 46—Circuit Diagram of Converter 12 V to 220 V. DC
Resistors =105, & 300 &, Capacitors=0.01M{d. each
Diodes =BY-100 Transistors =2N2907

Circuit D#scription—

This transistorized power supply converts 12 volts DC. to 250 voits DC. in the
car-radio. The circuit consists of a step-up transformer with the centre tap of the primary-
connected to chassis and chassis is connected to the battery negative. The two ends of

‘ primary winding are connected to the collectors of two switching transistors. The transistors
E are working as on-off switch, the time of switching bzing so controlled by the upper centre
tap feed back winding of the transformer that they conduct alternately. The centre tap of
feed back winding is connected to junction of two resistors which are connected across the
battery. The value of resistor which is connected to negative end of the battery is 300 ohms
and the other resistor which is connected to positive end having the value of 10 ohms.

The emitters are connected to the positive end of the battery. The battery voltage
is thereby applied alternately across the two halves of the primary winding inducing a
square wave voltage of about 1000 cycles per second which is then transfer to 250 volts
across the secondary winding. This voltage is then rectified by the two silicon diodes. The
diodes are working as full wave rectifier. The R.F. choke and two capactiors are used to
filter the rectified voltage These filter D.C. voltage are used as high tension voltage for
the anodes and screen grids of the valves used in the car radio.
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40 Battery Eliminator for Transistor Receiver,

Fig. 47—Power Pack for Transistor Radio
Componens i—
1. T—Step down transformer having primary of 220 volts and secondary of 9V,
6V, 4.5V AC.
2. S—On/off switch in the primary winding.
3. B—Band change switch 4 poles, 3 positions. Only two po are being used
fer changing the voltage tappjng.
4. M-—Metal Rectifier Bridge Type. 100ma.
Y="Yellow colour mark on the terminal for a.c. input.
R =Black colour mark on the outcr terminals for DC negative output are
shorted together and centre terminal having Red colour is to be kept at
chassis positive potential.
5 L.F.C.—Low frequency choke of 250 milli-henry.
6. C! & C>—Filtering electrolytic capacitor of 100mfd.

Circuit Description :—

Tt is a full wave rectifier circuit For testing different types of transistor receivers
one can set this supply 45 to 9 volt DC. Now the band change switch is set at 6 volts
position. By switching the on/off switch at ON position, the current flows in the primary
windiug of step down transformer and by mutual induction voltages are being induced in
secondary winding. The a/c voltage are applied to the yellow terminals of metal
rectifier through band change switch. Thus rectifier delivers d/c negative output from the
red terminals which are connected together and a filter of one L.F. choke and two capaci-
tor are used for filtering the pulsations. Always connect lower chassis terminal to the
positive side of the transistor receiver terminal and L.F. choke terminal to the negtive
side of the receiver.
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41. Transistors Equivalents.

Converter LF. Amp. Detector AF. Amp. Power Amp.
AF114 AF117 0AT8 AC125 ACI128
BF194 BF195 . OA79 BC147 AC127
0C170 0c45 A83 oc7l 0C74
0C44 0c4s OA70 0C71 0C72
2SA234 2SA12 | IN34 2SB75 2SB77
0C614 AF105 0A174 0C602 Ac10§
0C613 0C612 OA150 0C602 0C604
2SAS8 2SA53 1833 2SA54 2SB56
28A10 2SA31 INA2 2SB32 2SB34
2SA102 2SAS3 OAT70 2SB171 2SB174
All5S 0C45 OA9I 0C81D 0oCsl
2SA93 2SAS3 IN 60 2SB53 2SB36
2T201 2T76 1123 2T64 2T86
2SA123 28C76 OA70 2SD66 2SB51
2SA103 2SA101 . 2SB175 2SB178
2SAT0 5SA45 " 2SA171 25A174
25A153 'I 2SA155 IN38 2SB112 2SA163
AF116 $ AF117 OAT9 ACI123 AC128
2N370 2N139 IN34 2N109 2N270
2N1058 2N293 » T1582 2N1069
0C170 0C45 OAT70 oCT1 0ocsl
2N412 2N410 IN87 2N406 2N408
0C170 0oC4s OAT0 0C81D 0Cs1
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Radio Practical Cireuits

42. Four valves All World Radio (Fig. 48)

Parts List :—

Resistors Capacitors |
RLR® =1 M ohm L, 03, ¢, —100Pfd ~Ceramic
Rz 1 watt =27 K ,, c.ow, cit =100 ,, |
R3 1 watt =22 K ,, C, C3, C° =05 Mfd-Paper
R%, RE =47 K ,, Cr2, C17 =005 ,, ',
R3. Yy watt =2 M ,, cu, 13 =32 ,,  Electrolytic
R7, V.C. =5M ., Cs, Ct =500 Pfd  Gang
RS, 1y watt =5 M , ce =25 Mfd. Electrolytic
R? watt =22M Miscellaneous :—
R, 5 watt ==300 ” Padder=600 Pfd
R, 10 ,, =1000 Dial lamp =15 ampere, 6 volts
R, (vari) =1000 Loudspzaker=3 ohm : )
RY, 5 watt =100 » Output transformer=L.F.T f{)r UCL 82

I. F. transformer=I1.F.T.A & I.F.T.B.

Band change switch=4 Poles; 3 Position.
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Pin Connections of the valves vsed in this circuits

| E
Valves No. | 1 2 3 4 5 6 ’ 7 l 8 9 Function
VI=UCH 81 [g¥g*| g | kg | h h ah ‘\ g% [ at ‘_ gt Conveter
V2=:{UBF 89 | g gl k h | a | ad ad” ' g | Det. & I. F.
. ‘ i

= [ 2 1 2 L. Ist LF. &
V3=UCL 82| gt |kg g h h a | g kt \ at Power Amp.
V4=UY 85 — — k h h — ] — | — a Rectifier
43. Five Valves Ac-Dc Superhetrodyne Radio. (Fig. 49)
Parts List—

Capacitors Type Resistors Type
Cl =0'05Mfd Paper Rl = 1 Mg Carbon 1/, Watt
C2 =001 s 53 R2 = 47 K N * 55
C3 =100 Pfd Ceramic R3 = 22K, » 1 Watt
C4 =100 2 [E R4 = 15 K 2 Y] 9
C5 =100 ,.” . R5= IM, .» /s Watt
C6 =0-05Mfd Paper R6 = 47K, . T,
C7 =005Mfd , R7 = 05M,, Volume Control
C8 =100Pfd Ceramic RS = 10M, Carbon 1/, Watt
€9 =100, s R9 =022 M ,, b
C10=0 005Mfd Paper R10=0.47 M .. ., .
Cl1=0.01 ,, » Rll= 150 Wire Wound 5 Watt
C12=0005 ,, " R12= 500 K ., Tone Control
C13=0005 ® 3 R13= 900 Wire Wound 10 Watt
Cl4=25Mfd. 25V Electrolytic ”

Ri4= 150 ,, » 5

Ci5=32 ,, 350V »
Cl6=32 Choke=5 Henry or | L.F. Choke
C17--0:05, 450V Paper Resistor of 1. K & Wire Wound 10 Watt




ALL WORLD RADIO

Input 8. | LB
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Fig. 50—Five valves AC/DC Superhetrodyne Radio Circuit diagram.
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Pin Connections of the Valves used in circuit.

Valve No. 1 ‘ 2 ] 3 1‘ 4 5 \ 6 7 8 9
UCH 81 ! ggt g |k } h h ah g® at gt
} .
UF 89 s el onon s e e g
UBC 81 e | gty kK R hoadls fad —
UL 84 A kgwh o= e | — g
UY 85 i——kih h}wi___a
44, Five Valves Ac Superhetrodyne Radio (Fig 50)
Parts List—
Resistors.
R! = IM & R? =47 K &, R* =22K g RS =33 K §
R = IM ,, R¢ =47 K ,, RE=10M,, R* =0.2M,,
R1=20'5M ,, Ru=150 ,, R12=0"5M ,, R2=1 K
Volume Control R7=0'5M ,, Tone Control R12=05M ,,
Capacitors.
C! =0 005Mfd C2 =0.01MId. C?® =100Pfd. C* =100Pfd.
Cs =100Pfd. Ct =0"05Mfd. C* =0"05Mfd. C3 =100P{d.
C* =100Pfd. C1° =0-05Mfd. C11=0-01Mfd. C12="005M{d.
C13=0-05Mfd. C1=25Mfd. C15=32Mfd. C15=32Mfd.
Gang Capacitor—2 section=>500Pfd each. Padder =600Pfd.
Six Trimmers across secondary of each coil=70Pfd.
Transformers.
Two—1.F. Transformers, One—L.F. Output Transformer

One—Power Transfermer 80ma. — HT. 250 volts and LT. 63 volts.
Three Osc. R.F. Transformers -

Three Ant. R.F. Transformers.
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Fig. 50—Five Valves A/C Superhetrodyne Radio Circuit-diagram

.
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Pin Connections of the Valves used in this circuit

Valve S T \ 506 T ‘ 9
S . — —

EZ §0 ) a ic k h “‘ h | ic ‘ a’ %‘ ic | i
EL 84 1} ic g! ]k, ¢ | h \ h ‘l c | a k ic \ gt
EBC 81 |t I e s ad”% i
EF 89 | s g | k| n h | s 11 a g | @
ECH 81 ll g2, 00| g |k g h { h l‘\ ah | g \ at ‘ gt

45 Six valves Afc Suparhetrodyne Radio (Fig. 50)

Circuit Description

This basic six valves superhetrodyne radio receiver operates directly from an AC
power line of 220 volts. AC power inputs are converted to DC Power by the EZ40 fuli
wave rectifier circuit. The receiver uses a paraliel heater arrangement. The on/off switc
is connected in the primary of man’s transformer. This power traosformer has thre:
secondary windings. The middle secondary winding of five volts is not used in this circuit,
One or two dial lamp can be connected across the 6.3 volts L.T. winding for dial light.

Now the band change switch is set at SW2 band (7.5 to 22Mc/s) and tuning circuit
selects the desire r.f. modulated signal of this band and couple this signal to the contro
grid of the ECH42 triode hexode converter valve. A local osciliator signal developed by th:
resonant circuit formed by the SW2 oscillator coil and other section of gang capacitor i:
also applied to the mixer grid of this valve. The modulated rf and loc.1 oscillator signa's
are mixed in this valve to produce the 455Kc¢/s intermediate frequency used in thi; received
Trimmer capacitors connected across the coils are adjusted to assure that the desire tracking
relationship is maintained across the band.

A single I.F. stage which uses EF41 remote cut-off pentode provides the required
amplification of intermediate frequency signals. This stage is made selective at 455Kc s
by the double tuned input and out-put L.F. transformers. The audio signal components
are extracted from the LF. signal by the 2nd detector circuit which consists of diode
section of EBC41 tube and associated components.

The audio signal voltage across the volume control potentiometer is amplified
by the triode section of EBC41 and is then used to drive the EL41 audio output stage

The output stage develops the audio power required to produce an audible output fro.n
the speaker,
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Pin Connections of the Valves used in circuit.

Valve No. 1 2 3 ‘ 4 5 6 7 8 9
ECH 42 J h ah at | gtg’ | g2,gt gl k h —
EF 41 h|a | = — & & |kelh | —
EBC 41 h at gt s ad  a'd| k h ‘ —
EL 41 h a - — e g |kglh —
EZ 40 h a | — | — | — i a’ |k h —
EM 84 gt ic | k h h \ Ta |Defa] ic at

46. Six Valves High Fidelity Audio Amplifier. (Fig. 51)

Circuit Description -

This hi-fi. audio amplifier can deliver power output of 15 watt. The circuit operates
from 220 volts AC and 6 volt battery. The vibrator is used to convert six volts DC to
pulsating DC. The valve 6X5is full wave rectifier which converts the AC input to DC
output.

A high gain pentode voltage amplifier is used as tha input sfage for the audio
amplifier  The R.C. coupling is used in the first and second valve. The output of this
second stage 6N7 is coupled to the control grid of a triode split load type of phase inverter
valve 6SC7. The outputs of each triode of 65C7 which are equal in amplitude and
opposite in phase are used to drive a pair of 6V6 beam power peatodes.

. The pushpull output transformer couples the audio amplifier output to the speakers
The taps on the secondary of this transformer match to the different number of speakers of

4 to 500 ohms.

General Instructions :—

1. The power transformer and rectifier stage should be placed near by the output
end of the amplifier rather than near the input for the following reasons. If aslight hum
is picked up by the first stage, it will be amplified by ail the following stages and so
become very objectionable  The same volume of hum picked up by the power amplifier
is not so amplified and therefore does no harm.

2. Keep the 220 volts A/C leads as short as possible. The main line cord should
enter the chassis close to the power transformer and On/Off switch should be placed close
to the main’s transformer.
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3. Hum may be picked up from AC heater wiring. To avoid this trouble, the
two leads should be twisted together as much as possible and kept as far from the control
grid and plate leads as is convenient.

4. Motor boating is common trouble encountered in the construction of audio
amplifier. This difficulty causes a noise in the loud speaker that resembles the exhaust of
motor boat. The common cause of this difficulty is a lack of regulation of the voltage in
the power supply- ~

5. Excessive plate or screen grid voltage will often cause howling poor quality.

6. The grid bias on all the valves should he high enough to prevent any of the
grids from becoming positively chargzd. However, if' thz bias is unnessarily high it will
resuit in lowered amplification. ‘

7. When using only unit-speaker connect the lzads across common and 16 ohms
terminal.

8. For using two unit speaker in parall:l, connzct the leads across common and
8 chms terminal. ‘

9. For using four unit-speakars in parallel conneci the lcads across common
and 4 ohms terminal.

10. When using matching transformer with the unit spzaker, then connect the
leads across common and 3500 chms terminals.

47. Superhetrodyne Radio with Piano Band switch

Circuit Description

All the lower cols are the anienna coils. Tae range in meters is written in front of
each coil.  Trimmers are connected across the szcondary of each coil.

All the upper coils are the oscillators colls. The coil in front of each antenna coil
is the oscillator coil o1 thet particular band. C8 and C9 are the padder c2pacitor of SW4
and MW, band. '

All the windings of antenna and oscillator coils are being shorted with a moving
sirips of kand switch which aie indicated by the arrows.

By pressing the button of particular band change switch removes the shorting of
the both primary and secondary winding of the antenna and oscillator coil of that band
and the moving sirips make the contacts with pole terminals and the set works on that
band.
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For selecting an other station on the next band press the button of that band.
Mechanical device is being used which will release the shorts of the coil of new band and
simultaneously short circuited the windings of the coils which is previously working

When you release all the buttons set will not work.

Poles Connections of Band Change Switch :—

Aerial capacitor C! is connected to the st pole terminal of the primary winding
of the antcnna coil. Grid capacitor C? is connected the 2nd pole terminal of the

secondary winding of the antenna coil. Gang capacitor (Ant. section) C? is connected to

the 3rd terminal of band change switch. Gang capacitor (Osc. section) C* is connected

to the 4th pole terminal of the band change switch Osc. band spread capacitor C° is

connected to the 5th pole terminal of the band change switch. Ant. band spread capacitor

C7 is connected to the 6th pole terminal of band change switch

e—Connect one tesistor of 10 MQ, in the control grid of valve V3and
connect the other end of this resistor to chassis. This is the egrid leak
resisror which is not shown in the circuit.

important Not

Parts Lists

Resistors.
Ri=1 MQ R =47K & R® =22K & Rt =33 K &
Ri=1 M ,, R =47 K ,, R =02M, R =0.5M ,, VC
R'=10K ,, Ri®=05M ,, R11=150 . Riz=047M,,
Capacitors
C1, C1=-005 mfd C3, ¢, C7, C1°, C¥=1C0 Pfd C4, &=Gang capacitor
Cs=5C00Pfd *— 600Pfd C1, C2=0.05mfd.
C15=25mfd. Cs, C17=32 mfd.
‘:29%‘2’%33.%%%%%,%2%%a‘é;%ﬁﬁﬁéi&%%%)}ﬁ%ﬁ%%i
£ MUST STUDY y
] - . . \r
£ Radio Transistor Servicing Guide %
fﬁ (In-Hindi) §
£ For Servicing A1l World Radios i&r
j% published By . R. T T.C. AGRA-1 Phone : 76083 ¥
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48. Five Valves Band Spread Radlo.

Value and function components.

Capacitors Function Resistors Function
Cl ='005Mfd | Aerial capacitor Rl =IM § Grid leak resistor.
C2 ==100Pfd Grid leak capacitor R2 =22K ,, Osc. anode load resistor.
C3 =-01Mfd Earth capaciter R3 =2M ,, AVC Filter resistor,
C4 =100Pfd Band spread capacitor R4 =15K ,, Screen grid resistor
C5 =100Pfd Band spread v R5 =47£ I.F filter resistor.
C6 =100Pfd Osc. grid capacitor R6 =0 35M , Volume control.
C7 =100Pfd Osc anode capacitor R7 =10M ,, Grid leak resistor.
C8 =0.05Mfd | Screen grid capacitor RS =200K ,, Anode load resistor.
C9 =100Pfd I.F. by-pass capacitor RO —20K ,, Anode decoupling resistor.
Cl10=100Pfd LF. by-pass ’ R10:=150 ., Cathode bias resistor.
Cl1=100Pfd lx R.F. by-pass capacitor RI11=0.5M ,, Grid leak input resistor.
Cl12=0-005Mfd \ Coupling capacitor Paper RI2=900 Balast resistor.
Cl13=8MIfd ‘1 Decoupling capacitor R —47K Grid leak resistor of UCHSI
C14=25Mfd | Cathode by-pass capacitoy o _ 150 Anode resistor of V?
C15=-005Mfd | Fixed Tone capacitor Portion of R1.

C16=32Mfd Smoothing capaciter
Cl17=32Mfd Reservoir capacitor

Valves

Vi=UCH 81 Converter.

= . : v2=UF & LF. Amp. lifier.
¢ 18="05Mfd Anode by-pass capacitor V3 UBC 8! Det and L.F. Amp. lifier.
G1, G2=500Pfd | 2 Section gang—capacitor | y4=UL &4 Power pentode.
Vi=UY 85 Rectifier.

Trimmer = 70Pfd | Variable capacitor \

i
t

Note: (i) Connect the pole terminal of Sec. Ant. coil to the lower terminal of C4.
(i) Connect the pole terminal of Pri. Osc. coil to the lower terminal of C5.
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49. Seven Valves High Fidelity Radio Receiver.

Parts List :—

Resistors
Ri=1 Mg, Ré¢ =47K §, R11=47 K R6=60 a
2=22K ,, R? =0'5M ,, Ri2=47 K ,, R¥7=22 .
R3=22M,, R® =5 " R1¥=22K,, Ri¥=,68 M ,,
R*=22K,, R9 =10K ,, R#*=:'68 M,, R¥#¥*=10 K »
R5=47K ,, Ri%=IM ,, RBIOK R20=47 K ,,

R21=250 K. ), Tone control R7=500 K &, Volume control.

Capacitors
C6, C7, C9, C10=100Pfd C2, C4, C5=100Pfd C3, C8, C14=="05 Mfd
Cl11, Cl12, C13 = 01Mfd Cl5, Cl6 =15Mfd. C17 =-004Mfd

¢l, C18, C19 =-005mfd.
Spacial Fzatures of this Circuit—

It is extremely difficult to design a receiver with single speaker to provide a full
range of musical frequencies for good quality reproduction. For this in High-Fidelity
receiver two are more speakers are used For reproducing the lower notes a large diaphragm
15 required and one or two small speakers for high notes.

The net work, R2® & C14, is providing negative feed back, reproduction is thus
more faithful than when the power pentodes are used without negative feed back, In this
arrangement by feeding the voltage from the secondary of output transformer to the input
V3 reduces the amplitude of undesired harmonic and so obtain a marked improvement
quality.

Detection is being done in the valve EBF 89. The diode PD’ is functioning as
2nd detector. The second diode PD”’ is kept at chassis potential

A.V C. voltage is provided to I. F. and converter stage throagh a filter consists of
R3 & C®. To test the A.V.C connect a milli-ammeter in the anode circuit of V2 or Vi,
and tune the radio to a local or strong station. The tuning point should be passed one or
two times and see the meter. Ifno change in the current take place in the meter, the
A.V.C. system is not functioning then check the A.V.C. circuit R® and C3.

The highest quality receivers usually employ a pushpull output stage. In push pull
coupling 2ad harmonics distortion is completely cancelled. An increase in powurt
‘output per valve is another one result of the pushpull circuit. [nstead of pushpull input
transformer, R C. coupling is used here, which causes less distortion than transformer
coupling. -
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Band spread circuits are used to cbtain a tuning curve that should be wider one
to receiver higher and lower notes. If high fidelity reception is to be attained ail these
frequencics must be received equally well. One section of gang condenser with a series
capacitor C* and tuning coil of short wave form a band spread circuit.

6. F.M. Superhetrodyne Radio Receiver.

Principles of F. M. Receiver—

In frequency modulation system the frequency of the r.f. carrier is varied or
deviated to a higher or lower number of cycle as per the frequency of the audio signal. In

amplitude modulation system the amplitude of r. f. carrier is varied according to the audio-
signal.

In Television sound receiver F. M. system is being used now a days. In F. M.
receiver basically the r.f. and a.f stages are similar with A.M. receiver. Because of high
frequencies there are some difference ‘n the antenna r. f. and mixer circuit. The reactance
tube is used to control the oscillator frequency of the oscillator. The major difference lies
in the de-modulator, special type of circuit known as descriminator is required to demodu-
late the a.f. signal. The limiter valve 6BAG6 acts as 2nd 1. F. amplifier and clips offt he
amplitude variations of the input signal, making its output more constant in amplitude.
The output of limiter is fed to double diode vaive 6AlS. This is Foster Seelay
descriminator named after its inventor. This type of descriminator is .com monly
wed in F.M. receiver and TV sound system. The descriminator output acro< s the
potentiometer, also serves double functions. It delivers a rectified sienal voltage for A.F.C.
to the reactarnce valve for stabilizing the frequency of oscillator 12AT7. The audio cutput
is fed to the audio amplifier which is exactly similar as in AM receiver FM sets which
are to be used to receive high fidelity radio signal, the audio stages must be capable of
reproducing the wide range of audio fieq uencies.

The advantage of F.M. is that it provides excellent noise frec r
signal. Magic eye valve 6BRS is also used in this receiver which provides tuning indica-
tion of desire incoming signai.

eception of sound
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Pin Connections of the valves 'sed in this circuits

Valves No. Function 1 ; 2 3] 41 5] 6 | 7 |8 9 Base
\t — | PR
1. 6CB6 R.F. Amplifier g ‘ ki hi hj a|g g8 | — | —|7Pin
2. 6AB4 Mixer a l ist h| hlhe| g i ki—|—17Pin
3. 12AT7 Reactance-osc. a ‘ g/ ki h}{ hi a 11 g | kK \hml’ Noval
4. 6BA6 IF. & V& Limiter | g ‘ k| hl h| alg ; k| —|—1|7Pin
5. 6A5 Discriminator k | a’ | h ‘ h| ki{s a|—|— »
6. 6\B8 Triode-PowerAmp?! at | gt (ks | h | hi a ; g3 | g2 | gt | Noval
7. 6BR5S Tuning Indicator | g kglic | h| hlic ja e |t -
8. EZ81 Full wave Rectifier | a” | ic | k r hi{ h|i | a E ic |ic E\ 5
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SECTION
D

51. Instructions for Instaliation Radio Antenna.

Radic Secrvieing

If programme is not clear in radio or if there is a lot of disturbance, then first of
all check the aerial and the earth system. If aerial and earth are not fitted well, even
good and perfectly all-right radio will not give good reception. While checking aerial
and earth be careful about the following things.

There shouldn’t be any joint in the lead-in-wite
Aerial’s antenna shouldn’t be in pararilel to the Main's wire,
Lead-in-wire shouldn’t touch walls etc, while coming down.
Antenna should neither be more than nor less than 25 to 30 feet long.
If aerial poles are smaller, change them with longer ones. Higher the antenna
more the signal voltage will it receive.
Always use plugs while fliting-in aerial and earth to the radio.
Use earth-wire nearer the radio so that lesser wire is consumed.
If earth wire is connected to the water pipz, douse C-clamp for proper
connection :
9. 1If there is no earth-connection with the radio, make a point to use one. This
will reduce noise in the radio.
10. 1If antenna-wire is loose, fit it tightly. Loose antenna-wire causes fading.

oW

o N o

VISUAL INSPECTION OF THE RECEIVER

Before repairing the radio, ascertain the cause of the trouble and for that reason
inspect the set properly. Check mains cord and plug before repairing the set or opening
cabinet of the radio.

Now take out the set from the cabinet and be sure that there is no dry-joint any

where. If you find one, resolderit. If insulation of any wire is perished oris cracked
cither change that wire or put new sleeve over it And now look if any resistance is broken
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or has become blacky due to over-heating. Particulary check all wire-wound resistances
with a meter. Check transformer and see, it is not over-heated Now capacitors must be
checked. See if wax etc. does not seem oozing out due to over-heat, and if you find any
capacitor like that, replace it. Now check gang capacitor and be sure that rotor and
stator plates do not touch each-other. Revolve fully the gang and check it with an ohm-
meter. Sometimes the plates get shorted due to dust particles. Check the valves and see
that these are fitted in their proper sockets.” Their sockets and valve-pins should be
clean. Even if slightly dirty, clean them with petrol.

To wash Band-change switch is also a necessity because dirt ctc. can result in bad
contacts  In this way the cause of the defect can be found by Visual (nspection.

Checking the Heater Circuit of A;C Radio

In A/C Radio, all the valves are connected parallel to 6 volt secondary winding
of the power-transformer. In that radio, as such, -even if one valve is fused, the other
continue to glow. To test the heaters of the valve pull them out from sockets and check
valves with an ohm-meter. If heater dorsn’t show continuity, the valve is bad and should
be replaced. If, however, heaters of all the valves are O.K. and even then if a certain valve
is not glowing then check the voltage across 6-volt winding of the power transformer
using voltmeter in parallel to it. Also check the wire connecting heaters of all the
valves. If voltages are not present in the winding, go for the checking of the power
transformer.

Advantage of A/C Radio

1. Less filtering capacity is required in the filter circuit due to full wave rectifica-
tion, and there is less clectrical interference noises

2. Power consumption is less than AC/DC-radio.

3. More power output due to higher H. T. voltage produced in power
transformer.

4. No danger of shock as chassis is always neutral.

5. Heat produced inside the receiver is less as compared to AC/DC Radio.

52. Servicing Superhet-odyne Radio Receiver.

First of all check the continuity at the plug terminals by putting the on/off switch
at on position. If the meter does not show any continuity, the heater circuit of the valves
is open circuited. A circuit which does not form a complete path for the flow of current
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is called open circuit  Check the heater of each valve with ohm-meter and replace the
faulty one which does not show any countinuity.

I! the valves are checked up properly and the receiver is clectrically operated, the
main’s voltage should be checked with a suitable-volt-meter. For this, check the anode
voltage of rectifier valve with AC volt-meter and cathode voltage with DC volt-meter

After the source of power to the radio set has been checked the next procedure is
to check the voltage supplied to the anode and screen grid of cach tube, The usual
practice is to check the valves in the order in which the signal passes through them i.e
start with converter stage and end with power amplifier stage.

If the voltages on diffcrent electrodes of the stage are OK. Then the valves should
be examined. Their emission should be tested by inserting a milliammeter into their anode
circuits.

Audio Section—Check the operation of the audio frequency amplifier section of
the radio by touching the centre terminal of the volume control with a damp finger or
screw-driver. If the noise is heard in the speaker during this finger test the audio section
is working properly. If not then suspect that A.F. Section of the receiver is defective.

Dstector Stage—Apply a signal from the signal injector to the diode anode of
detector valve, - If this is functioning properly, a loud response will ke heard from the
speaker.

I.F. Amplifier Stage—Apply a modulated I.F. signal from the signal generator to
the control grid of LF. amplifier and check the alignment of the I.F. transformers.

Mixer Stage—Apply a modulated L.F. signal to the signal grid of first converter
valve ECH81 at pin No. 2 and if the modulation note is heard in the speaker then the
alignment of Input I.F, transformer is OK.

Oscillator Section-Connect the meter between the triode anode of converter valve
and chassls and then apply a short circuit across the capacitor C4 which is the section of
gang condenser of oscillator portion. When a short circuit is applied, a marked alternation
in the reading of the volt-meter will take place if the valve is oscillating. In that circuit
the oscillator anode voltage falls by as much as 15 to 20 volts.

Converter Stage—Apply a modulated signal of some frequency say 1000kc/s to
the aerial terminal and tune the radio on the dial at this same frequency if the response is
heard in the speaker then the complete receiver on MW. Band Is iunctioning properly.

Similarly check the S.W. Bands by applying short wave signal to the receiver and
check the alignment of tuned circuits.
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Voltage and Current Specifications at Testing Points of A/C

and AC/DC Radlo Receiver

AC RaDIO

AC/DC RADIO

Pin Point Voltage.

Heater voltage of each valve=63 Volts AC
Anodes voltage of EZ30 =250 ,, -,

Cathode voltage of EZ80 =250 Volts DC

Pin Point. Voltage.

Total heater voltage
of 5 valves

Anode voltages of UY385
\ Cathode voltage of UY85

=128 6 Volts AC or DC
—210 Volts AC
=220 Volts DC

Screen grid of EL84—V*4 =220 " | Screen grid of UL84 =184 ”
Anode of EL84—V+ =210, | Anodeof UL834 =170
Cathode of EL84—V* =75 > l; Cathode of UL84 =—125 ,,
Anode of EBC81—V? =100 , 1 Anode of UBC81 =90 »
Anede of EF89—V? =200 ' 1 Anode of UF8&9 =180 »
Screen grid of EF89 _ 0 . | Screen grid of UF89 —100
Anode of ECH81—V! =200 ’ !l Anode of UCHS! =180 "
Screen grid of ECHSI = 100 ” | Screen grid of UCHSI =100 ’
Osc Anode of ECHS81 =100 ’ Osc. Anode of UCH31 =100 .
Target Anode of EM34 =220 » Target Anode of UMB84 =180 ”
Anode of EM84 =200 » Anode of UMS84 =150 "
Circuit. Current in ma. Circuit Current in ma.
Cathode of EZ80 =90 8 ma Cathode of UY85 =108'5 ma
Anode of EL84 =48 ,, Anode of UL84 =70
Screen grid of EL84 =55 ,, " Screen grid of UL84 =35




-~y T

.. & T

Radio Servictng 91

AC RADIO

Circuit. Current in ma

Anode of EBC31

Anode of EF89

Screen grid of EF 89
Anode of ECHS1

Screen grid of ECHS81
Osc. Anode of ECHS81
Anode of EM84

Heater circuit total current
Heater current of ECHS81
Heater current of EFS81
Heater current of EBC89
Heater current of EL84
Heater current of EZ80
Heater current of EM84

1 ma
9 .
3 2%
1,

5%

g b

coN— U

2%

”

oo

HEERER
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— N W W
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Amp.

AC/DC RAD!O

Circuit. Current in ma.
Anode of UBCS81 =1.5ma
Anode of UF 89 =12 ,,
Screen grid of UF89 =45 ,,
Anode of UCH3%1 =35 ,,
Screen grid of UCHS1 =80 ,,
Osc Anode of UCHS1 =45
Anode of UM84 =1

Current in Heater Circuit =100

Heater voitage of UCHS1 =19 Volts
Heater voltage of UF89 =126 ,,
Heater voltage of UBC81 =14 ,,
Heater voltage of UL84 =45
Heater voltage of UV8S =38
Heater voltage of UM34 =12

i

Fig. 55—Front Panel View of Srgnal Generator
54. Servicing Receiver With Signnal Generator

When injecting the signal from the signal generator it should be remembered ‘ that
the further the stage is away from the power amplifier stage of the set, the higher is the



92 Radio Servicing

total amplification of the signal provided in the radio receiver. Consequently for a given
signal output the smaller will be the signal that is required to be injected by the signal
generator so the attenuator on the signal generator should be adjusted to reduce the injected

signal.
Points of Signal Injection Results

1. Apply the strong A.F signal from 1. The loud note of 400 cycle will be
the signal generator to the control heard from the loudspeaker if the
grid of the power amplifier valve power stage 1s functioning normal.
(UL84). If no response check the whole

power stage, including rectifier
circuit.

2. Apply the A.F. signal to the control 2. Audio note in the Loudspeaker.
grid of Ist Audio amplifier stage is heasd If no response. Check the
(UBC81). triode portion of UBCSI.

3. Apply the modulated I F. signal te 3. Audio note will be heard in the
the control grid of Intermediate speaker if the LF. amplifier stage is
frequency amplifier valve (UF89). in order.

(Mostly receiver’s intermediate fre-
quency is 455 Kc/s.) ;

4. Apply the modulated L.F. signal to ; 4, The audio note will be heard in the
the control grid of frequency chan- | speaker if all the stages are func-
ger valve (ECHSI). i tioning normal.

5. Tune the radio at 1000Kc/s and set | 5. 1f no audio note in loudspeaker then
the signal generator at this same ; check the oscillator portion.
frequency. Now apply this modu- |
lated signal of 1000Kc/s to the
aerial terminal, ‘

6. Set the radio at 1000Kc/s and signal 6. Near the 1000Kc/s on the dial if the

generator at 1455 Kc/s if the LF. of
the set is 455 Kc/s.
modulated signal of 1455 Kc/sto

the oscillator grid of the converter -

stage.

Now apply the

response is heard then the oscillator
is not working previously.

PR

-
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55. Alignmant of I.F. Amplifier stage

1.

w

N oo op

10.
1.

12.

13.

14.

15.

Before starting to align the receiver’s LF amplifier stage the radio serviceman
must know the intermediate frequency of the particular radio to be aligned.
Generally intermediate frequency of the local assembled radio is 455 Kc¢/s.
Allow signai generator and radio to operate for ten minutes as a warm up
pericd before aligning. ‘

Set the band change switch of the receiver at medium wave band position.

Set the volume control and tone control of the receiver for maximum gain.

Set toe gang condenser at minimum capacity (Rotor plates fully out side).

Short the oscillator section of gang capacitor for inoperation of oscillator of
the reciver.
Connsct the output meter or AC volt-meer ac:oss  the secondary of out-put
L.F. trancformer, and set the meter at the range of 2.5 volts.
Set the signal generator at the intermediate frequency of the receiver.
Set the signal generator for a modulated out-put at LF. of the radio,
Connect the capacitor of "05 mfd with the positive lead of the signal generator
for I.F. alignment. ,
Adjust the attenuators of the signal g:nerator to give the out-put as low as
possible. If the response is very low then increase the out-put of signal
generator.

Now connect the positive lead of the signal generator to the control grid of
the I.F. amplifier valve and the negative lead to the chassis.
Adjust the trimmers or cores of last T F. transformer for maximum response
from the loud-speaker and see the output meter for maximum d-flection. Now
apply this modulated signal to the control grid of the frequency changer
valve and adjust the trimme:s or cores of the in-put LF. transformer for maxi-
mum response from the loud-speaker.
Repeat the adjustment of all trimmers or cores of T F. transformer starting
from the secondary of I F.T. from the maximum deflection in the output meter
or AC volt meter.

When all the four trimmers or co-es have bean readjusted to give peak response in
the loud-speaker, the I.F. alignment is now completed :

56 Alignment of R.F, and mixer stage

Before starting the alignment of R F. oscillator circuit you have to check the dial
threading by rotating the shaft of the tuning spindle. Tae cursor is normally set at the
end of low frequency side of the scale thea the capacity of gahg condenser is maximum
at this end of the scale :

1.

Set the receiver band change switch to the M.W. Band.

2. Tune the receiver at 1500 Kc/s.
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3. Ser the singal generator at this frequency (1500 Kc/s) this signal should be
modulated one.
4,

Connect the output leads of the signal generator to the aerial and earth of the
receiver. The positive lead is joined to the aerial socket through a capaciior
of 250Pfd.

Fig. 68—Antenna R. F. & Oscillator Circuit of 3 Band Radio

5. Now adjust the trimmer C** of the M. W. oscillator coil for maximum out-put
and then adjust the trimmer C3° of the M.W. Ant. coil for maximum responce.

6. Tune the receiver and signal generator at 600 Kc,s.

7. Now adjust the padder capacitor C7 for maximum out-put.

8. Tune the signal generator and repeat the process until each screw requires ro
further adjustment.

9.

Now adjust the oscillator and antenna or R.F. trimmer on the S.W. Band in
a similar way beginning at the oscillator circuit and ending at the aerial circuit
Choose a frequency at each end of the tuning dial scale 2'5 Mc/s and 7°5 Mc/s
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for S.W.1 and 7-5 Mc/s and 22 Mc/s for S.W.2 and adjust the particular trim-
mer of that band at higher frequency ar.d core and padder at lower end of the

scale.

57. Causes of hum in a Receiver

AN B G

10.

Open filter capacitor 32 mfd. in the power supply.

Old electrolytic capacitor having high leakage.

Low emission of rectifier valve.

Grounded an audio out put transforwer winding.

Shorted low frequency choke in the power supply.

Half portion of the main’s transformer secondary winding open.

Plate current of power amplifiers is unbalanced in Push-pull output stage.
Shielded wire is not used in the control grid wiring.

Defective or old valve, having heater cathode {eakage.

Less filtering, use high capacitor.

58. Causes of distortion in a Receiver
When rhe output wave from is not the exact reproduction of the input signal, it
is said to be distorted. Amplitude distortion is prcduced from various causes which are

as follows :
1.

When the signal input vcltage is very large, there is grid current fiow during
positive half cycle. This current flow damps ihe input circuit ahd cause
distortion

" Leaky coupling capzcitors used in a resistance capecitor coupled amplifier

circuit. A capacitor that is leaky to the slightest degrce will cause distortion.
In case of transformer coupled A.F. amplifier. distortion is due to saturation
of the iron core produced by the large value of plate current.

Incorrect gr.d bas voltage to the amplifier valve will also cause amplitude
fhstortion. The sclection of proper grid bias, ancde voltage and the load
impedence will kept this type of distortion at a minimum level. '

59. Causes of noisy reception in a Receiver

1.

S

Pcorly insulatgd lead in wire o' antenna which is touching the wall.
Bad joints in the antenna circuit.

Overheated or partly open resistors create noises in a receiver.
Loose shield of I F. transformers.

Loose any component in a receiver.

To much dirt in the tuning capacitor eausing a partial short between rotor and
stator plate of gang capacitor.
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7, Poor contact at main's plug or wires loose at the plug.

8. Leaky capacitors in grid or plate circut.

9. Defective volume control having worn out plate.

The guickest way of locating nosiy stage in a receiver is to short the grid circuit of
the valve one at a time starting from power amplifier to converter stage, ard note which
one cuts out the noise first. The stage ahead of tha: point is the source of the noise. It
shorting the antenna and earth eliminates the noise th n look for troubl: in the antenna
earth system or in the house wiring and plug connections,

60. [nstiuctions for assembling Radio Receiver
1. Use the shicld wire for the control grid of UBC8!L and p.ck-up connections

de

7 To avoid hum keep the heater wires away from the control grid wire,

3. Use the connecting wires as short as possible.

4, There should be no loose component on the chassis.

5. Use big soldering iron for chassis connections, dry joints with smail iron

creat noise and poor reception.
6. Use resin core good quality solder for connections.
7. Fixed the gang condeaser on the chassis with rubber grommets to avoid boom
ing or microphony sound
6. Instructions for the safety of multimeter
1. Do not keep the meter in the moisture.
9 When the meter is not in use, Keep the seclector switch to the highest A/C
voltagé range the damping effect will prevent the nzedle from flapping.
3. Do not test resistance when voltage is present in the circuit. Switch off the

set, then check the resistance.
4. Always connect the red p-od to possitive and black prod to negative terminal.

5. Before starting resistance measurement, short the testing prods by touching
together adjust the zero set knob at zero ohm position, This adjustment is reset every
time the resistance range is changed. Do it quickly as the internal batteries will go on

discharge while the prods are shorted.
6. If the adujstment is ineffective while rotating the zero set knob, the internal

battery should be replaced with a new one.
7 Keep the fingers off the testing prods when measuring high resistance, the body

resistance in paralled will result incorrect indication on the scale.

§. While testing voltage, always start with highest voltage range if the voltage is
not known in the circut. Suppose the deflection is very small now reset to alower range
for more accurate reading.
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9. Be very careful, the meter will be damaged if the voltage is applied to it with
the selector switch set to a current or an ohm range.

10. TIn voltage measurement, connect the negative prod to chassis and positive prod
to that electrode of valve or transistor where the voltage to be checked.

11. While checking the voltage in between two points if the needle deflects to the
left across the zero position, then reverse the prod connections.

12. Set the meter on AC voltage range while checking the anode voltage of rectifier
valve.

13. On AC 2'5V range oaly, the receiver out-put can be checked by connecting the
prods across the voice coil of the loudspeaker.

14. Connect the meter in series with the circuit while measuring current, and
observe polarity by connecting the black prod to negative and red one to the positive side
of the circuit.

. 15. Be very careful in selecting the current range. As the meteris set toa low

current range if the current of circuit to be measured is higher that the set range the meter
will be damaged immediately.

62. Testing Heater Circuit of AC/DC Radio.

RER .

AC/BC

. Wi ey
-[-.-- RS, s

Fig. 59—Circuit Diagram of Heater Circuit of AC/DC Radio

How to find the value of resistor R! ?

The heater current of each valve is 0'1 ampere.
1=0'1 Amp. )

E=Line voltage—Heater voltage of five valves.

Heater voltage=UCHS81=19V, UF83=126V, UBC81=14V, UL84=45V,
UY85=38V.
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Total Required Voltage=19412-6+14-+-45+38=128'6 Volts.

Dropping Voltage E=220—128 6=91-4 Volts.
E 914
Value of R1:fI—~= T 914 ohm

Correct value of resistance at plug terminal of AC/DC Radio=1050,

bl

Defccts Meter Indicationts Possible Causes
Valves not glowing ., No continuity at the plug | Open resisior R!
terminals Open heater of any valve

on/off Switch defective
Open any wire in heater circuit

Dial lamp not glowing | Meter showing 1208, at dials | Dial lamp fused.

only. | lamp terminals
Dial lamp glowing Meter showing 10§, at dial | Shunt resistor R? open circuits
brightly. lamp terminals !

Only three valve UF89 | Meter showing slightly lesls Valve UF89 is in‘ernally shorts
UL84 UY85 glowing | resistance at plug terminals | 4 earth as heat

brightly and two valve | than 1050 ohms. as heater or cathode
UB81, UCHB8I1 are not
glowing. ‘ '

Summary—

Put the on/off switch at on position. Now connect the ohm-meter across the plug
terminals, if the meter does not show any continuvity then trace the circut. Conncct
always one prod of the meter to the plug terminal of resistor Rfside then connect the
other prod of the meter at the junction of R! and heater pin of UY35 if the pointer shows
deflection. Then R' is O. K. then proceed for the connzcting the mster prod to the heater
pin of UL#4 if meter does not show any deflection, the heater of UY85 valve may be
open circut. Take ouit the value UY85 from the socket and cannect the meter prods
at pin No. 4 & 51If the heater is open then meter will not showing any continuity.
Similarly trace the whole circut including dial lamp and shunt resistance R?and ieplace
the deflective valve or component. Now if the meter showing 1050 ohm resistance at
the plug terminal then the heater circuit is OK.
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63. Testing the Heater Circuit of A/C Rodio.
|

st
't 1

n
|

2000 Q |

Fig. 60—Circuit Diagrem of Heater Circuit of AC/DC Radio.

Vi=ECHS1, V2=EF8|, V3=EBC=89, V{=EL84 V>=EZ%0-No. 4 & 5 pins are
the heater pins of each valyes. The heaters of all the valves are connected in paralle
because the voltage rating of all the valves is the same. The first letter of each valve E
indicates the heater votage that is 63 Volts. In the above circuit all the valves are
connected across the secondary L. T. Winding which is providing 6 volts to each valve.

Heater current rating of each valve is given below.

. ECHS81=03 Amp., EF§9=0.2 Amp., EBC81=023 Amp. EL84=076 Amp.
EZ80=06 Amp.

The total current which is flowing through in L.T. Secondary winding.

=-3424234764 6=209 Amp.

Correct resitance at plug terminal=30 to 50 ohms.

Wattage consumed in heater circuit=2x63=12'6 Watt,

Defects Meter Inidication Possible Causes
|
|
Valves are no: glowing No continuity at plug ter- On/off switch defective.
minals. Mains cord defective. Primary

winding opsn circuited. Open
connection at plug terminals
Sec. LT winding connection
open.

All the valves are glow- Meter showing plug continuity The heater circuit of that
ing except one valve. T at the plug terminal. which is not glowing is open

circuited. Filpment of the valve
is burnt out. Gassy valve and
glass envelope crack.
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Summary—

Put the plug in the AC main’s and switch on the set. Wait for about one minute
then see which valve is not glowing. Take out that valve and check the heater continuity
by connecting the prods of ohm-meter across the heater pins. If the meter does not show
any continuity, then the heater of that valve has gone.fused. Replace the valve with a
new one of same number. :

64. Servicing Chart of Halfwave Rectifier Stage.

L’\MN‘—"RZ-

Fig. 61—Citcuit Diagram of Rectifier and Heater Circuit used in AC/DC Radio

Defect

Valves not glowing.

Valves glowing.

—do—

Meter indication

Possible causes

No continuity at plug ter-
minals.

Zero anode voltage

No voltage at cathode.

Faulty On Off Switch Fila-
ment resistor R! open circuited
Open heater of any tube. Dial
lamp and shunt resistor open
circuited. Open main’s cord.
Break in the wiring of heater
circuit.

Plate resistor o 100 ohm is open
circuited. Anode bypass capaitor
shorted.

Valve’s emission loss. Filter-
ing capacitor at cathcde terminal
is short circuited
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Defect

Valves glowing.
Hum noise.
Modulaticn hum.

Weak reception.

Meter indication

Al

Possible uses

No DC voltage at H. T.
terminal.

| Low H.T. Voltage.

{
!
. Voltage normal.

|
l

Low voltage at cathode
terminal.

Filtering choke open circuited.
Shorted smoothing capacitor.

Open reservoir capacitor. Leaky
filtering capacitor.

Anode bypass capacitor 005
Mfd is open circuited.

Valve weak cr Emi.sion Low.

Summary—

. Quick check—
or Sqealing noise. 3.

1. All tubes glowing at normal brightness. 2. No motorboating

No hum noise.

Specifications—Anode Voltage=220 Volts A/C. Cathode Voltage=220 Volts DC.

Resistance check—Cathode to chassis=50 K Q to 1 M §.

65. Servicing Chart of Fullwave Rectifier.

Fig. 62—Circuit Diagram of Rectifer Stege of A/C Radio
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Defects

Meter indications

Possible causes

1. Vulves not glowing

2. Valves glowing.

3. Weak reception

4. Plate glowing red.

5. Purplish glow

6. Hum noise.

7. Modulation hum.

.

No continuity at plug termi-
nals.

No high tension voltage.

Low H. T. voltage.

Zero resistance between
cathode and chassis.

Voltage normal.

: Low cathode voltage.

Voltage normal.

Defective On/Off Switch. Pri
mary winding of power transfor-
mer T2 open circuited. Brcak in
main’s cord. Cpen fuse any,
Mains wire open at plug terminal.
Valve’s emission loss.

Shorted reservoir capacitor C?
of cathcde terminal. Open filter
chocke. Valve’s emmission 10ss.

Valve's weak or low emigsion

Shorted reservoir capacitor C7

Gassy rectifier valve.

Open or leak filtering capa-
citor C°.

Open line filter capacitor in the
primary winding of the power
transformer if used,

Summary—

Quick check-1,

Volts D/C.

All valves are glowing at normal brightness 2 Ne hum
noise. 3. No smell of over heating the power transfoiwer. 4. H. T. Voltage 250

Voltage and Resistance Specifications—

Resistance between the plug terminals=30 to 50 ohms.

Resistance between anode to chassis=200 to 250 ohms.

Resistance between cathode to chassis=100 K §, or above.

Anodes voliage=250 to 300 A/C Volts. Cathode voltage=250 to 300 D/C volts.
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66. Servicing Chart of Power Amplifiers Stage.

R1

Qutput transformer

Rectitier

Catbode

Fig. 63—Power Amplifier Stage used in AC or AC/DC Radio.

Possible causes

Defect . Meter indications
No sound . Voltage normal.
—do— | Zero anode volage.

Screen grid showin.
red.

No Signal.

Weak reception.

Distorted signal.

Motor boating.

Poor Signal Quality.

—do—
Voltage slightly high
Low voltage across
cathode resistor.

Low anode voltage.

Voltage normal.

—do—

Open voice coil of the speaker.

Open primary winding of L. F. output
transformer. Shorted C?.

Open pri-winding of L.F. output
transformer.

Valve’s emission loss. Cathode resis-
tor R? open circuited.

Valve weak. Capacitor C® short
circuited. Leaky coupling capacitor C*.

Open circuited grid leak resitor RL
Valve defective.

Open grid resistor RZ.

L F. output transformer is not pro-
perly match with the ancde impedence
of power amplifier. Tone capacitor c3
open circuited.




104 Radio Servicng

Summary— : ,

Normal operation—Touch the plugged in soldering iron to the control grid of this
valve a low note will te heard in the speaker, or apply a audio signal from the signal
generator to the control-grid and if a 400 cycle mnote is heard in the speaker the stage is
functioning.

Specification :—Anode voltage=200 Volts. Screen grid=175 Volts, Control
grid=7"5 Volts.

Parts list :—Valve UL84. L.F. Transformer for ULg4. Ri=047 M @
ﬁf? 1505, R?=0-5M g, tone control. Cl=0-01Mfd. C2=25Mfd, 25 Volis. C?=0005

67. Servicing Chart of Detector & L.F. Amplifier Stage.

Fig. 64—Circuit Diagram of 2nd Detector & L. F. Amplifier Stage

Defect Meter indications Possible causes
1. No grid response. No voltage on triode Open circuited anode resistor R4,
anode. Anode short circuited to chassis. Open
anode decoupling resistor if used.
2. No signal, Too high anode Tube Emission loss. Cathode open
voltage. circuited.
3. Weak response at High anode voltage Valve weak, or Low emission.

the grid. }
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Defects

Meter Indications

Possible Causes

4. Noisy reception.

5. Distortion.

Unsteady anode

current.

Plate voltage normal

Volume control 'scrachy. Loose
components in this stage. Dry joints

Coupling capacitor C? or C* leaky

6. Motor boating. do Open grid leak resistor R3
Hum noise. do Valve defective. Control grid wire
not shielded.
8. Intermittent recep- do Defective volume-control. C? and C*
tion, intermittently open. Loose jointin the
| stage.
Summary—

Normal operation—By touchin
sound will be heard in the speaker. Or A
generator to the control grid, a 400 cyc
testing the detector section,

g the screw-driver to the control grid a gnarling
pply an audio frequency signal from the signal
le note heard will be in the loud-speaker. For
apply a modulated. I. F. Singal to diode anode of this valve if

a 400 cycle note is heard in the speaker. the diode portion is also functiouing,.

Specifications—Anode Voltage=75to 100 Volts. Resistance between diode
anode and chassis=0'5 meg ohm.

Part List—Valve UBC 81. Output I F.T. Volume control=0-5 MgQ,- Ri=
47K Q. R3=10MQ. R*=200K§. R5=IMQ. C! and C2=100Pfd. C* and Ci=
0-005 Mfd. C5=0-05 Mfd.

Servicing Chart of I. F. Amplifier Stage

¢ % « o a6
nt -

G amn € o €
1.FT I.F.T
1H-PYT, OuUT-PUT.

Fig. 66—Circuit Digram of Amplifier Stage used in AC or AC/DC Radio.
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Defect Meter indications Possible causes

1. No grid response. | Zero anode voltage. Break in the primary winding of [. F.
out-put transformer. Open decoupling
resistor in the anode circuit if used.
Shorted anode lead to chassis through the
shield of I.F.T. Open cathode resistor

R,
2, —do— No voltage across Defective I.F. tube.
cathcde resistor.
—do— Voltage normal. Open secondary winding of input LF.

transformer. Shorted trimmer of I-F.T.

4, Noisy reception, —do— Partiai break due to corrosion in the
! winding of LF.T. Loose shicld. Dry
joints in this stage.

5. Wcak eeception. —do— Weak I.F. amplifier valve. Open
cathode by-pass capacitor C! Open a.v.c
Filtering capacitor. I.F, transformers are
not properly aligned.

Summary—

Norma! operation—By touching the control grid of this stage with a screw
driver causing a growling noise to be heard in the speaker. Or. Apply a modulated
intermediate frequency signal from the signal generator to the control grid of this valve, a
400 cycle note will be heard in the speaker.

Parts list—Valve UF89. Pair of LF. transformer. R!=300 Q. R?=22KJQ,
C*=01 Mfd. C*="05 Mfd.
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69. Servicing Chart of Converter Stage.

Fig. 66—Circuit Diagram of Converi¢r Stage using 6K8.

Defect

|

Meter indicatlon

J

Possible causes

1. No recption.

2. -

3, —do—

4, Wegk reception,

5. No reception on
lower end.

6. Noisy recepticn.

7. One station on the
whole band.

No voltage on triode
ancde

Normel anode voltage.

No voltage on hexode
<node.

. Volitage no:rmal.

|
|

—dom—

—do—

— do—

Open anode resistor R* Valve
defective.

Open secondary winding of oscillator
coil. Shorted trimmer C3. Shorted gang
Osc. section C® Open padder condenser
C¢.  Leaky capacitor C® Open Capacitor
C®. Resistor R? too low.

Open primary winding of input I.LE.T.
Valve’s emission loss. Open resistor R2,
Shorted trimmer across the winding of
LF, transformer. Open resistor R5., Shor-
ted capacitor CU1,

Valve weak, Poor alignment.

Converter tube defective.  Shorted
plates of Osc. section of gang capaciter
C5 when capacity increases.

Dust in the gang capacitor. Defective
converter tube. Corrosion in the Ant. or
Osc. coil.  Poor wiping contacts on the
gang capacitor.

Gang capacitor threading broken but
the needle threading on the dial is OK.
IF. transformer tuned to wrong fre-
quency.
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70. Servicing Chart of R F Amplifier Stage.

Fig. 6 —Circuit Diagram of Tuned R. F. Stage in AC or AC/DC Radio.

Defects Meter Indication Possible Causes
1. No grid response. | No anode voltage. Open primary winding of T2.Open
resistor R3. Shorted capacitor C8
2. —do— No Screen grid voltage. Open resistor R? or shorted C7.
3. —do— Voltage normal. Valve’s emission loss or open Rl
4, Weak reception. —do— Valve weak. Tt and T2 are not pro-

perly aligned. Open capacitor CS.

5. Noisy reception. All voltage O. K. Corrosion in T* or T2. Valve or
Trimmer defective Gang C2?, C°
poor Joints.

Summary—

Normal Operation—By touching the control grid of thls stagea loud click is
heard in the speaker. Apply 1000 Kc/s modulated signal to the control grid and tune the
receiver at this frequency if the 400 cycles note is heard in the speaker, the stage is func-
tioning normal.

Specifications—Anode voltage 200 volts, Screen grid voltage 100 volts, Control

grid voltage—3 volts.

Parts List—R!=300 C2, C3, =70 Pfd. Trimmer Ti=Ant. Coil,
R2=47K §, C* C, =500 Pfd. Gang T2=R.F.T.
R3=10K &, Cs, C7, ¢ =0.05 Mfd. V=UF§9
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71. Servicing Chart of Tuning Indicator Stage.

Fig. 68—Circuit diagream of tuning indicator stage

Defects Meter indications Possible causes

Valve’s emission low. Low heater

Lack of brilliance Plate voltage normal. voltage.
Anode resistor R? open circuited.
No indication. Zero anode voltage. No a.v.c. voltage on the grid.
Voltages missing on the target
No green light Plate voltage normal. anode.
Light portion overlaps. | Voltage normal. To high a.v.c. voltage. Defective

a v.c. voltage divider.

General Description—This tuning indicator valve consists of triode in addi-
tion to it has a ray controller which is externally connected to anode. There is one target
anode which is covered with a substance that become fluorescent when bombarded by the

_electrons, which is directly connected to high positive potential. ~As the signal is tuned
in the a. v. c. voltage increase on the grid which decreases the anode current. Now voltage
drop across the anode resistor R? is less, so the ray controller is now less negative in respect
to the target anode allows the more electrons to reach a greater area on the target which

reduces the dark area to a thin line.

Specifications—Anode Voltage=180 Volts Target anode=200 Volts.
Resistance between anode and target anode=>500K ..

Parts Lists—Output I.F. Transformer. Valve UM 84. R1=1M §. R:=0'5MQ,
C1=100 Pfd. C2=0-05Mfd.
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E (For Radio Deqginaers

2. Symbols in Radio & Transistor Circuit Diagrams.

v k8 "
I (S ¢ Q':D + % & % Y
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Fig 69—~Symbols of Components used in Radio-Transistors.

1. Single Cell 2. Battery 3. D. C. Generator
4. A. C. Generator 5. Capacitor (fixed) 6. Capacitor (Vari)
7. Condenser (Double) 8. Inductance Coil 9. Tron core Inductor

Za
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13.
16.
19.
22,
25.
28.
31
34,
37.

73. Tools & Test equipments,

P.N.P. Transistor
Resistor

Aerial

N.P.N. Transistor
Head Phone

Wire Crossing

P.N. Junction diode
Tetrode valve

Transistor~Pentode.

11.

14.
17.
20.
23.
26.
29,
32,
Triode-indirect heated 35.

R.F. transformer
Resistor (vari)
Frame Aerial
On/Off Switch
Loudspeaker
Flexible wire
Tetrode Transistor
Tetrode (variable)
Diode valve

12.
15.
18.
21.
24,
27.
30,
33.
36.

|
N

Fig. 70--Tools & Meters for Repairing Radio and Transistors.

Radio Servicing

L.F. transformer
Potentiometer
Earth connection
Fuse wire

Wire joined
Screened wire
Triode valve
Pentode valve
Double diodz valve

111
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At the time of radio assembling and repairing the following tools and test
equipments are quite necessary. Keep all the tools in the proper manner as shown in the
picture.

1. Solder Iron 2. Side cutter 3. Long Nose plier
4, Combination plier 5. Small Screw driver 6. Long Screw driver
7. Tweezer 8. Trimming Screw driver 9. Brush for cleaning
10. Flat file 11. Round file 12. Hammer
13. Hand drill 14. Twist drill 15, Bench vice
16. Scriber 17. Tin smith shears 18. XKnife
19. Hand-saw 20. Hack-saw 21. Adjustable Rench
Test Equipments—
1  Universal Multimeter 2. Signal Generator 3. Neon Tester
2. Transistor Tester 5. Valve Tester 6. Output Meter
7. Signal Injector 8. Signal Tracer 9. Oscilloscope )

74. Workshop Service Board

)
[ N
l -
o

Fig. 71—Testing Board for Servicing.
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Parts List—
1. Sockets two Pins. =5 2. On/Off Switch =1
3. Main Switch =1 4, Electric Bulb 25 watt =
5. Neonlamp 250 V =1 6. Fuses =
7. Wooden Board =1 8. Testing Sockets =2
9. Testing Prods =2

For testing a radio put the plug in to the testing socket S5 and see the blub which
is connected in series with this socket.

Any short that is present in a radio will cause thc blub to glow brightly. then
switch off the set and test the mains circuit of the radio with the help of ohm-meter.

A good radio receiver will cause the lamp to glow dimly. Now switch on the
on/off switch and the set will get the full supply voltage.
Neon Tester

Check the circuit and components with neon tester. It is cheapest test equipment
for testing the continuity of coils, chokes etc.

For continuity test connect the component across the testing prods, if the neon
lamp glows then the component is in order.

The neon bulb will hot glow at the time of break in the wire,

Radio technician should have a service board in his workshop for testing and
assembling the receivers,

Hecta (h)=102 Mega(M)=10¢ ' Tera(T)=1012
1 X 1
Femto ( f)_l—o—m— Plca=_1_0r
1 .
Nano (n )=~1W Mlcro(u)=%
w1 1 . 1
Milli (m )= 105 Centi(C)= o
. 1 Deka (D)=102
D — eka ( V=1
eci (d) 1ot Kilo (K)=103

Giga (G)=10°
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76. General Abbreviations in Electronics.

VF =Filament volts. At . =Triode anode.

IF =Filament current in ampere G = Control grid.

VA = Anode voltage. G? =Screen grid.

VSc  =Screen grid volts. G? = Suppressor grid.
VG  =Negative grid Volts. NC = No connection.

P =Plate current in ma. icC =Tlnternal connrection.
ISc -=Screen grid current in ma, BC =Base connection
Ac/R  =AC Plate resistance FM =Filament middle.
Mu = Amplification facter. HL == Heater tap for dial lamp.
Gm  =Mutual conductance in ma/V. HM =Heater middle tap
Rk =Cathode resistor. IS =Internal shield.

GT  =Triode grid. RC =Rap controller.

TC =Top cap. S = Shell.

A =Anode. Pd =Diode plate.

K ==Cathode. Pt =Triode plate.

DA = Diode anode. Pp =Pentode plate,

G. =Grid. PHex =Hexode plate.

H =Heater. ' C =Collector.

F =Filament. B = Base.

HCt  =Heater centre tap. E = Emitter.

M =Metal shield. A = Alpha.

OA =Oscillator anode. B =Beta.

oG = Oscillator grid. vC ==Collector voltage.
SG =Screen grid. Ic ==Collector current.

T =Target in magic eye valve. Ico =Collector leakage current.

TA =Target anode, Vbe  =DBase emitter voltage.
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First Letter

2nd Letter

A =4 volts

B =180 volts
=200 ma
D=1"4 Voits
E=63 ,,
F=13 ,,
G=>5 volt
H=150 ma
K=2 volt
O=Semi-Conductor
P=300 ma
U=100 ma
V=50 ma
X=¢00 ma
Z=Cold cathode

B=R.F. Double diode

A=R.F. Single diode

C=Triode
E=Tetrode

F=Pentode

H==Hexcde or Hep- |

tode
K =0Octode

L="Power Pentode

M=Tuning indicator

3rd Letter

First Number

C="Triode

F =Pentode

1==Side contact Base
2=TLoctal Base
3=0Octal

4=Rijm Lock Base
8=Noval Base

9=Miniature 7 Pins
Base.

For example—ECH8I—~E= 6:3V,
EF89 —E=63V.
EBC81 —-E=6'3V.
EL84 —E=63V.
EZ80 —E=613V.
UY8s —»U="1 Amp.
UM84 —-U=="1 Amp.

C=Triode, H=Heptode, 8=Noval Base

F=Pentode

B=D. Doide C=Triode 8=

L=Power Pentode
Z=Double Diode

Y =Single Diode

M =Magic Eye valve

3=,

2

" H

8= ” ”
8= 2 ”»”

8= 99 Rt

8= 9
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78. How to Solder.

There are Four essentials points to be remembered for successful soldering.

(a) Cleanliness—Be sure that tne surfaces to be soldered are perfectly cleaned.
Scrap the surface with a knife. blade or sand-paper whsch ever possible.

(b) Flux—Use a resin flux an acid flux may corrodes the wires. ~Afier soldering
wipe off any excess flux.

(c) Heat—Heat the surface to be soldered until the solder flows over there. 1f
possible keep the hot iron on the joint even after the solder has flowed so as
to sure there is enough heat. For ordinary radio work 35 to 65 watt
soldering iron is quite suitable. Keep the soldering iron bit clean by
removing any oxide that may form on it.

(d) Use resin-cored which quickly melts at low temperature.

79. Radio Waves.

Radio wave consists of electrostatic and magnetic lines of force. Each cycle of
current in a transmitter sends out one 1adio wave. These waves travel at the rate of 186000
miles or 33108 meters per second. Cycles are now called hertz abberivated HZ.

The relationship between wave-length, frequency and velocity of radio waves can
be expressed by the following formulas.

Velocity in metres
Frequency in cycles

Wave length in meters =

If the frequency of radio station is 1000 Kc/s then what will be the wave-length
in metres. '

300000000

m—o =300 metres.

Wave length in metres=

Velocity in metres
Waves length in metres

Frequency in cycles=

Find the frequency of Delhi Radio Station having the wave-length of 370'4
metres ?

30000000
Frequency in cycle=—g70%0403 =810 Kc/s.

Radio Communication Range=500 Kc/s. to 22 Mc/s.
1. Medimum Wave Band =500 Kc/s. to 1600 Kc/s.
2. Short Wave Band I =25 Mc/s. to 7°5 Mc/s.
3. Short Wave and II =7-5 Mcfs. to 22 Mc/s.
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80. Frequency & Metres of All India Rodio Stations.

Station Frequency Kcfs. Metres Station Frequency Kcfs. Metres
Ahamedabad 850 352-7 Indore A 650 4618
Ajmer 600 5000 . 1590 1887
Allahabad A 760 3947 Jaipur A 1120 2679

. B 9:0 306-1 , B 1290 2326
Panglore A 610 491-8 Jammu 1090 3030
Bombay A 1040 2485 Jullundar 890 337-1

. B 550 545-5 Kanpur 1440 2083

v C 1230 243.9 Lucknow A 760 394 7
Bikaner 1330 2256 " B 1320 221.3
Calcutta A 670 447-8 Madras A 720 4163

., B 1000 300.0 ., B 1420 2113

‘s C 1540 194-8 5 C 1550 1935
Chandigarh 1220 2459 Mathura 1530 196°1
Cuttack A 960 3109 Nagpur A 590 5085

’ B 1350 2222 Poona A 70 3846
Dharwar 1360 2206 » B 970 309.3
Delhi A 810 370 4 Patna A 620" 483.9

» B 1020 294°1 ., B 1500 $00.0

» C 1370 2190 Rajkot A 910 329.
Gauhati 370 4110 . B 1420 2113
Gwalior 1390 2158 Rampur 9020 2931
Hydrabad A 740 4054 Ranchi 560 535.7

» B 1380 2174 Srinagar 1120 2679

Radio Cylon Vividh Bharti
41-32 Metres or 7260 Kc/s.
25 or 11800 ,, 2536 ,, or 11830 ,,
41 or 7190 ,, 31.55 ,, or 9510 ,,

Vision—62-25 Mc/s.

Delhi Television

Sound—67-75 Mc/s.
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81. Resistor Color Code Chart
A B €D 8 [ D
=N Y ¥
Fig. 72—New and Old Type of Carbon Resistors
Color A B C D
Color 1 I1st ring | 2nd ring 3rd ring—(Multiplier) 4th ring
» 2 Body color| Tip color Dot color Side dot color
Black - 0 1.0 - +
BI'OWn 1 1 10 1OA) N
Red 2 2 100 2% »
Orange . 3 3 1,000 ; 3% .
Yellow 4 4 10,000 4%
Green 5 5 100,000 5% 1
Blue 6 6 1,000,000 6%
Violet 7 7 10,000,000 7% 2
Gray 3 8 100,000,000 8%
White 9 9 1,000,000,000 9%, s
Gold — —_— 0.1 50/0 I
Silver —_ — 0.01 100/0 1
No Color - — — 209% s
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\. First ring or body color indicates first significant figure of resistance in ohms.
2. Second ring or Tip color indicates second signifiicant figure.
3. Third ring or centre Dot color indicates decimal multiplier.
4. Fourth ring or side Dot color indicates tolerance in per cent. If no color appears
in this position, tolerance is 209,
For example colors of the resistor :-A=Red. B=green. C=orange. D=silver.
2 5 000 109,

-

Resistance in ohm=250005, 10%.
COLORDOTS

Tief !

f N

Fig. 73—Color dots on-Ceramic Capacitor.

Taoen. - P, e

Tip Ist. Dot | 2nd Dot 3rd Dot 4tb Dot

Color _—

{ Temperature Ist 2nd Decimal o

t | Coefficient Digit Digit multiplier | Tolerance

, Black 0 0 0 ! —

|

‘! Brown ‘00003 Neg 1 1 10 1%,

Red 00008 ,, 2 2 100 29,

i Orange 00016 ,, 3 3 1,000 39,

| Yellow 00023 ,, 4 4 10,000 49,

| Green 00034 ,, 5 5 100,000 5%

| Blue ‘00048 6 6 1,000,000 69,

L, Voilet 1000076 ,, 7 7 10,000,000 79%

L Grey — 8 8 01 8%
White 9 9 001 99,
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Temperature Coefficient—The fractonal change in the resistivity of a material
per degree change in temperature. Tt is postive for most metals and negative for many
semi-conductors and non metals.

Tip color indicates tl}e temperature coefficient of the capacitor. First dot indicates
the first figure. Second dot indicates the second figure. Third dot indicates the number
of zero to be added to first two figures. 4th dot indicates the tolerence in percent.

For example color dots of condenser Tip=orange. Ist dot=Green.
7nd dot=Black. 2rd dot=Red. 4th dot=White.
Capacity of this condenser= 5000 Pica farad and Tolerence 109,.

83. Capacitors SiX Dots Color Code Chart.

COLOR DOTS
1 2 3
[
[ A
G
%9
1 !
6 5 4
DoTS

Fig. 74—Color Dots on Mica Capacitor.

1st. Dot | 2nd Dot | 3rd Dot 4rd Dot 5th Dot |  6th Dot
Color o
1st 2nd 3rd Decimal Toler-
Digit Digit | Digit multiplier _ | ance | Voltage
Black 0 0 0 1 _
Brown 1 1 1 10 1% 100v.
Red 2 2 2 100 29, 200v.
Orange 3 3 3 1,000 39, 300v.
Yellow 4 4 4 10,000 49, 400v.
Green 5 5 5 100,000 5% 500v.
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Blue 6 6 6 1,000,000 6% 600v.
Violet 7 7 7 10,000,000 7% 700v.
Grey 8 8 8 100,000,000 8% 800v.
White 9 9 9 1,000,000,000 99, 900v.
Gold 0-1 5% 1,000v.
Silver 0-01 109 | 2,000v.
No color 109, 500v. B

Condensers are color coded by six dots. The 1st dot on the left indicates the first
figure. 2nd dot indicates second figure. 3rd dot indicates third figure. 4th dot indicates_.”
the number of zeros to be added to the first three figure. The capacity is then indicated
in microm, icro-farad. 5th dot indicates tolerence in percent and six dot indicates working -.
voltage of the condenser. -

84. International Electrical Units.
1. Ampere—Uait of current.

That current is one ampere which passed through a solution of silver nitrate in
water in accordance with certain specifications deposits  silver on the other electrode at the ~ -
rate of 0-001118 gram per second. This is defined in terms of the chemical effect of =
electric current. Current penoted by the letter L ©

Relationship between smaller units, 1000 micro-amp.=1 milli-ampere _, )
1000 milli-amp.=1 Ampere. I

2. Ohm-—Unit of resistance.

-~

The resistance of column of mercury at a zero degree and having a cross section .,
of one square millimetre and a length of 106°3 centimetre is one ohm.

1000000 micro ohm=1 ohm. 1000 ohms=1 Kilo ohm.

1000 K §, =1 Meg-ohm. - Symbol of ohm=§,
3. Volt—Unit of electro motive force. :

That e.m.f. is one volt which produces a current of one ampere when applied to a
fesistor having a resistance of one ohm.

1000 micro volt=1 milli volt. 1000 milli volt=1 Volt. 1000 Volts=1 Kilo volt.

4. Couiomb—Unit of Quantity of electricity. -
The charge of 6:2831018 electrons is called one coulomb. i‘
5. Fad—Unit of capacity. s .
That condenser has.a capacity of one farad in which a potential difference of cne ~

volt causes it to have a charge of one coulomb of electricity.
1000000 micro farad=1 mfd. 1000000 mfd=1Farad. .

T
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Note—Pica farad is the new. namie of micro micro farad.
6. Henry—Unit of inductance,

The coil or ijnductor has a inductance of one henry in which one volt is induced
by varying the current at the rate of one ampere per second.

1000 micro henry=1 milli henry and 1000 milli henry=1 henry.

7. Watt—Unit of Electrical Power.
. . The power is the rate of transfer of energy. Its unit is watt. The power Consumed
*. - by a current of one ampere in a_resistance of one ohm is one waitt.
1000 micro watt=1 milli watt.
. 746 watt=1 Horse power, 1000 watt=1 K. watt,
P 8. Metre—Unit of wave length.
‘ } metre=39-36 inches. 1000 Metre=1 km. and 1 km=0'6216 miles.

9. Frequency—Number of cycle per second.

(F

-

T~ J00O Cycle=1 Kilo cycle. 1000 Kilo cycle=1 Mega eycle.
- 10. Ampere-hour—Unit of quantity of electricity.
- " This is another unit of quantity of electricity is addition 10 the coulomb.
v~ The ampere-hours, ‘is that yuantity of electricity transfered by a current of one

7 ampere is hour and it is theiefore equal to 13603%60=23600 Joule.
. 11. Erg—Unit of energy the work done by the force of one dyne in moving its point of
Jee application through one centimetre.

e

. .. : ‘\
-~ “8h. Electronic’s Laws

=
1. LaW-af Magnetism
“\iy .Like poles of the magnets repel each other.

(A) Two North poles repel each other. (B) Two south poles repel each other,

(i) Unlike poles of the magnet attract each other.

A North pole attracts a South pole.
2. Laws of Electricity

(i) Like charges of elelectricity repel each other.

Two protons repel each other. Two electrons repel each other.

- (i) Unlike changes of clectricity attract each other.
A proton attracts an electron. An electron attracts proton.

. 3. Ohm'slaw o ‘

- K The current in an electric circuit is directly proportional to the electromotive force
- ir Yhe circuit, and inversely proportional to the resistance of the ciruit. o

#. Mathematical forms of Ohm’s law, (i) I=§_ (i) E=LR. and (iii) Rz_%

S e e T

" . Where 1 in ampere, E in volt. and R in Ohm.
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