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a reduction in h.t., caused by a failing PY32, Re-
placement by a PY33 is advisable—you will not get
more h.t,, 2 PY32 but this valve is more
reliable,

OUTPUT STAGE TROUBLE

Usually, the first symptoms of output stage failure,
either the cathode bypass resistor first mentioned,
or the valve itself, is a shrinking at the bottom of the
picture—more evident as the set gets houen_-‘.‘ .

TELEVISION
THORN 850

Still on the subject of field faults, and still con-
cerning ourselves with Fe range, as the
circuitry is in many respects similar to that of Fig.1,
let us conclude this section with some reference to
the Thorn 850 chassis.

By the time this came out, with many ideas then
new—and some since improved upon—the Thorn
Group had taken in Marconiphone, H.M.V. and
Ultra, as well as the original Ferguson brand name.

No confid being broken by my revealing
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A failure of C97, altering the fe
can also cause this fault, and a complete open-
circuit of this loop will give quite a drastic foldover.

Remember also that any conditions upsetting the
feedback will have the effect of impairing linearity,
and note also that C94 has been known to develop a
leak, putting unwanted voltage from the triode
anode onto the pentode grid, giving a foldover that
is usually variable as the field hold is moved
slightly.

In any‘power output stage, the screen grid con-
ditions are vital for good operation, and in this
case the screen is fed direct from h.t. This means,
however, that a partial breakdown of the output
ransformer primary, a leak to core, for example,
will give the same effect, and we have had to change
several output transformers for no other reason than
lack of height and perhaps a bit of difficulty in
gewting good linearity,

The design of the mask of these models makes the
linearity control very important, as owners will have
noticed, sinking into their deep armchairs!

SCREEN RESISTOR
" Before going to the extent of replacing the output

transformer, it might be an idea to try the effect of
different values of screen feed resistor in place of an

are
that the basic 850 chassis was used in the Ferguson
3617, 3618, 3619, 3620, 3621 and 3622, the Mar-
coniphone 4609 and 4610, the H.M.V. 2614, 2616,
2618, and 2619, and the Ultra 6618, 6619, 6620,
6621 and 6622,

The field circuit is shown in Fig. 3, and from this
it is evident that the basic ‘shape’ is very similar
to the previous design, but there are a number of
small di ces, some required by the greater drive
?heedzd, and some by the ‘&o;nv'ertibiliry’ which was

e great selling point at time.

This meant a different line oscillator valve was
used, and, in fact, half the ECC804 is used as field
osciliator, and the improved PCL85 was employed
as field output valve,

VDR’s

In_addition, to stabilise the circuit under the
conditions that would occur when standards were
changed (405 to 625-line), several voltage dependent
resistors have been used, one being fitted across
the boost line feed to the field oscillator.

In later versions, the 900 and 950 circuits, more
of these devices come into play, including one across
the primary of the field output transformer., There
are many o!hel‘- 950I features that might interest us,

luding the ‘si

h.t. direct feed, starting at about 22k{ and g
upwards, decoupling with a 0-25uF capacitor.

Where cramping at the bottom is still persistent,
yet all other factors seem in order, try reducing the
value of C98 from its correct 0-1uF to 0-054F and
re-adjusting the conwol. The opposite state of
affairs, ic., stretching at the bottom of the raster,
is not a usual fault on this group of models, but is
<common 10 many other sets, such as the earlier 306,
and the r 948 series, etc.

The usual cause is a leak, or sometimes a severe
reduction in value, in the feedback uplci)t'or of the

gle-panel’ chassis layout, but for
the et us ¢ on the
ﬁ;ld faults that may be encountered on the 850 series
of sets.

One of the obvious faults again, is lack of field
drive, and here the ECC804 may be the culprit,
but before jumping to too many conclusions, check
the 22k anode load resistor, tucked away behind
the valve. The clue is that the cramping and shrinking
may happen when the set is first switched on—the
picture gradually filling to normal as the set warms

up. .
The reduced drive is caused by R138 going low

linearity loop to the grid, i.c., the ‘Top’

On the same model, the 306, which uses a PCF80
as pentode Zym scparator and triode half muiti-
vibrator, and a very similar circuit in its general
design, foldover at the top of the raster which varies
with signal conditions can cause 2 bit of trouble, and
attention should be directed to the cathode bias
resistor of the PCF80 triode section.

Stretching at the top of the field, increasing as the
set warms up, may be due to failure of the 0-01uF
capacitor that is used for flyback blanking, between
a resistor network across the field output transformer
secondary and the brilliance control line to the grid
of the c.r.t,

This is situated on the field output transformer
tag strip, where other components in this circuit
will be found, and where also the clusive top linearity
ooutrol is hidden, .

in value. This has been noted 2 number of times.
Replacement should be by a | watt component, for
ety.

PCL8S TROUBLE

Another odd one—persistent field failure—may
be caused by over-running the field output valve,
The PCL85 does not take too kindly to an excess
of h.t, so don’t be tempted o alter the voluge
tapping as a quick method of overcoming faults,

n, unusual, but fairly obvious when one
stops to think about it, is an oversized ficld. This can
be caused by low boost voltage, and on this model
may be the result of incorrect system switching or—
much more rarely—component failure, of the
portion of the circuit used to switch the Jline. output
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Fig. 3—VYariation on the theme of Fig. |, used in a wide range of Thorn receivers, under the Ferguson, Marconi, HM.Y
and Uitra trade marks. Differences ore discussed in the text.

transformer to different harmonic tuning for 405
and 625-line operation.

I! has probably been noted on many sets, that

of the can cause
nmehue troubles, often long before the obvious
symptoms of hum and a visible hum bar become
apparent. Toucby field hold on some of the older
lgeccn models is a case in point,

In the chassis we are considering at the moment,
the main electrolytic is a four-part component, for
main and subsidiary filter circuits, and should be
checked for variations on different signal levels,
or ficld-on-sound symptoms.

FIRST CHOICE FACTORS

From the foregoing, it can be seen that there are
several “first choice factors’ to be looked at when
investigating some faults. The practising service
engineer works mainly by experience.

! He would never get through his day’s work in
time if he followed zh: text-book method

cach stage of & circuit and eliminating posnblhncl,
wo from back-to-front, 20 to speak. He says to
hi s ‘Ah, foldover at the bottom—rthat’s umally
the 250,;17 on this joker’,

Thd’ mneumcsg‘\;t ofncn,dl: is!

i8 18 not to parage the textzbook method,
for there will always be the od:lxkaxiou when
experience lets you down, and the tenth ahot will
be a miss. Then, it is vital to be able to make the
right tesu, the nﬂn way, and with the right applica-
tion of I is all that televmon receiver
r-ult-ﬁndmg turns out to be, in the end. -

In the next section, we shall consider a few of the
stock field faults in other of receiver and
dwell a little more on these ‘logical tests’ that may
help us when the trouble turns out to be something
a bit decper than a ‘Stock Fault’.

Continued next month
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OHMMETER FOR LOW' RESISTANCE

MEASUREMENTS

determine the serviceability of transformers,

coils and other components, it is often

10 measure the d.c. resistance of

the various windii Often the resi to be

measured are extremely small and cannot be

measured on the run-of-the-mill instruments,

which are not normally readable below a few

ohms. ith the meter described in this article

it is ibl i down o 0-102

with a reasonable accuracy. Two ranges are

provided, one covering 0.1 1o 900 and the other
1 10 90002

Theory of Operation
A simple ohmmeter consisting of a meter,
battery and a potentiometer is shown in Fig. 1,
The battery potential is developed across the
- = meter and the potentio-

@ meter, which  permits
= j to the cur-
AGYY rent level in the circuir

-loop. Normally  the

;—lk—ﬁm potentiometer is
R adjusted 10 give full-
o scale deflection  with

8 the terminals A and B
open-circuited. Any
resistance  path  across
dee terminals such as

Fig. I—Simplest type of
ohmmeter.

By H. Webster

drawn from a potential divider across the battery,
and shunt (R1) is included to enable the range of
the mstrument to be widened. .

With the range switch (§2) in the 1 position,
the coverage of the instrument is from 1 to 900§
In the other, the shunt resistor is placed across
the meter to reduce its sensitivity from ImA to
10mA at full scale deflection. is, reduces the
overall sensitivity of the instrument (by the same
factor) so that the meter can indicate resistance
from 01 10 900, D

Calculating the Meter Shunt

The meter shunt resistor R1 will vary accord-
ing to the internal resistance and the sensitivity
of the meter movement to be used. The value of
the resistor R) can be derived from the following.
formula : .

Rm
Ri="7
a ——1
im
where I is the meximum current in the meter
circuit (including that which will go through the
shunt), Rm is the internal resistance of the meter
and Im is the current through the meter for full
scale deflection.
Thus in the author’s case, the shunt resistor
was cal d as follows:

. a
under test will shunt the meter and cause the meter
pointer to fall towards zero. The amount of move-
ment will depend upon the resistance across the
terminals A and B. The lower it is, the more
current it will pass and the further the meter
pointer will travel towards the zero mark,

Components

Almost any meter can be utilised for an ohm-
meter. The author’s was built around a meter
having an internal resistance of 1000 and a full
scale sensitivity of ImA. A circuit including this
meter movement is shown in Fig. 2. This circuit

differs from the first in as much as the supply is
R1
Wenn
1 . wosca T
wire wound R
.—fs_.ll.... 3 290
s E. PR
48V

Fig. 2a~Circult of the author’s chmmeter. All component
**- values are given on the circuit.

100
Rl =10 100 _
T-1=F =110

Constructing the Meter Shunt

A simple way of making-up the meter shunt is
1o wind several feet of 32 s.w.g. manganin d.r.c.
resistance wire on to a piece of paxolin sheet; cut
to the dimensions given in Fig. 3. It is-best to

P N
S

A

\:
Fig. 3—Shunt construction details.

strip-off about six inches of the coveting of this
wire, which has a resistivity of aboutr 21} per foot,
%0 thqt a few turns can be shorted to obtain the
correct resistance value ar a later stage, .

Final adjustment of the shunt should be done
with the meter hooked-up in the circuit arfange-
ment given in Fig. 4. With the meter shunt omr
of circuit, the - viiriable™ tesistor in - the ' Fig:~ 4
arrangement should be adjusted until the meter
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reads exactly 1mA.
Then place the shunt
across the meter, which
will- back-off the read-
ing to about O-lmA
(one-tenth of full-scale
deflection). Ad)\ut the 3
shorting  link —
shunt pesistor unul lhe
meter reads  exactly
then

Fig. 4—Circuit for odjust-
into  position.  This . ing the shunt.

method is not the most

y for ] purposes,

Calculating the Series Resistors

To calculate the value of the series resistors R2
and R3, one should use the following formula:

RJ+RE-%

where Rs is the value required for the series
Tesistor, Rm is the meter reusuncc, I the current
in -the meter circuit and E the voltage on the

wi] arm of the potentiometer:
g'el:e author chose three volts as the potential,
as the correct value resistors were at hand. He
suggesu, however, that a consuructor should
consider three volts as rmmmum as l.hc measuring
eason  for

with
this is explained in the append"
As the author decided on a porenml of 3V, his
calculations. were as follows using ‘the- formula :
Rs+Rm=
-. His.calculations were thus:
1

R2:+4:100-= 1000
3
.- R2=290002

R -Fig.- S—Component layout-diagram.
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Assembly

Since the instrument is quite simple to construct,
no bard and fast rules are necessary. The author’s
unit was built on a smnquaxohn pane] and the
layout used is shown in 5. The battery is
held in position with a piece of aluminium strip
secured by two 6BA bolts The leads to the
battery are soldered directly to the terminals.

Colibration

Although it is possible to dismantle the meter
and calibrate the scale directly, the risk of damage
is great unless the constructor has had experience
of this type of work. The author recommends
the use of a separate graph or chart, from which
the resistance corresponding to any particular
current reading can be read. As a general guide

to the constructor a specimen of the author's
calibration chart is given in Fig 6.
Meter reading Range | Rnn&a 2

mA aQ

1-0 -] o«

0-9 900 90 -

0-8 400 40

07 230 23

0-6 150 15

0-5 -+ 100 10

0-4 67 67

03 43 43

02 25 2:5

0-f Il (3]

0-08 9 09

0-06 [ 06

0-04 4 0-4

0-02 2 02

0-01 ) o1

Fig. 6—Specimen calibration chart, 3

Operation of Mater

Before making any resistance measurements, it
- is necessary to “ zero” the meter.. Ensure that the
test leads are not touching and, after operating
S1 to bring the battery into circuit, adjust VR
until the meter reads exactly lmA. The unknown
resistance can t connected across the test
leads and the resistance value read cither directly
from the scale or from the prepared calibration
graph. Switch Sl off after each reading w0
minimise battery drain.

Appendix

The fi iz for calculatk the i
assumes that the current in the circuit is constant.
In fact, the total resistance varies according to
the resistance in the component under test as Lhn is
a&ross the meter and’ battery and thus shunts the
meter circuit. To achieve a greater accuracy this
fesistance  must taken into account in the
calculations.

Also it is worth pointing out that the accuracy
of the instrument will increase as the driving
voltage is raised. This is due to the fact that
the serics resistor needed w0 limit the current
thxoughthenumhumbchrgcrandl.hus,thc

n dlf:ct of under test is not
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CAPTIONS
STRAIGHT
FROM THE |
TYPEWRITER

This display system, which converts

625-1ine TV systems, was demonstrated

SYSTEM for putting printed matter on to a

television signal without having to go through
the laborious task of preparing captions and tying-
up another television camera has been developed
by the Canadian RCA Victor Company. With this
system, which is known as DIVCON (DIgital 10
Video CONversion), a typist sitting at a control
console can put messages straight on to the screen,
‘The machine the typist uses has all the facilities
found on an electric typwriter, such as space,
shift and backspace, etc. It is even possible to
electronically underline words or make them flash,
to give emphasis. Also one can have the wording
moving across the screen.

Full erasing facilities are provided so that an
odd character, words or complete lines can be
erased. It is not necessary to completely retype
Passages, as words that have to be altered can be
replaced.

Built-in Memory

The DIVCON system has an electronic memory
which can store information ready for later use.
Logic interface circuits are also provided so that
various inputs can be catered for, such as punched
Paper tape and magnetic tape, and inputs from
teleprinters or data processing systems.

Several Already in Use,

There are several DIVCON systemis in service
on the North American Continent. One of these
is used by 300 firms in the Montreal area 10 receive

up-to-date information_ from Canada’s _ Stock
Exchange. In this particular application,, Brokers
get  continuous information on selling, sharg

indices and trends over an eight-channel net-
work, which includes a straight-from-the-tele-
printer and a statistics channel.

Air Canada is anorher organization using this
RCA Victor process; for screening arrival and
departure information.

digital information
into a video picture suitable for feeding into 525- ang

to the BBC recently.

Applications in which these systems could be
used are numerous, particularly in the 1elevision
broadcast field for sporting events and the like.
A DIVCON system was, in fact, in use in the
BBC’s main studio on elecrion night along with
other digital tabular display equipment.

Technical Notes

Solid siate circuitry ‘is used throughout the
DIVCON system, which features a  multi-bit
random access core memory. The first six bits. can
contain up to 64 character symbols. The seventh
can provide -additional symbols or special functions
such as underlining or flashing, while the cighth
can be used for parity checking—a logic coding
sysiem to minimise errors.

The actual size of the
the number of individual characters required and
the number of separate output video channels
needed. Signals can be fed to any number of
monitors over any djstance.

Electrical pulses from the typewriter, the
memory or any of the other input devices, are put
through a digital video generator which provides
outputs suitable for 525- or 625-line transmissions.
This processed signal can be fed into a live or
closed circuit television nerwork in exactly the
same way as the outpur from a conventional
caption camera set-up.

FRACTICAL TELEVISION
BINDERS

The Practical Televislon Easibind z
to hold twelve issues. Please state volume
number required otherwise a blank cover will be
sent. The price Is [2s. 6d. inclusive of postage.
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Southampton Street, London, W.C.2.
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A DISCUSSION ON METHODS OF OBTAINING THE HT FVOLTAGE IN TV SETS

OR cffective time-base operation, sync separa-
tion and video amplification, it is essential for
the h.t. supply to be as smooth as possible,
while to- prevent d stage i i
the internal resistance of the supply must be as
as practicable.

Further, the delivered h.t. voltage must be as
high as ible for i of the line
output stage in particular.

The transformerless technique, now almost

universal, necessitates a low value sefies impedance
in the filter and very high value capacitors, uniess
the ht. output is branched so that those stages
requiring maximum h.t. but only moderate smooth~
ing can be separated from those stages where
freedom from ripple is more important than
optimum voltage.

DEMANDS ON RECTIFIER

In practice, both such methods are in use today
(a) the simple = filter using a choke of high induc-

the demands made upon all types of d.c. rectifier
in the moden set. For instance, the Thorn 850
series of reccivers takes approximately 300mA at
243V from the 1004F reservoir capacitor fed by a
BY100 recufier.

As 1 Amp flowing steadily for 1 second equals
1 Coulomb, this d.c. current of 0-3A each full
g_ycle of 1/50th of a second (It)=0-3x0-02=0-006
lomb or 6, i b

As the reservoir capacitance is 100xF, and without
any further input, this drain of 6,000.C over
one complete cycle would lower its voltage by

V-%-%‘%’nr&volm.

The rectifier must replace this 6,0004C loss each
full cycle to maintain the average veoltage, but as
it can only conduct during the positive half-cycle
and when its anode voltage exceeds its cathode
voltage, obviously it must pass a much heavier
current than the 0-3A constant drain.

A ing then that the rectifier can only conduct

tance but low d.c. i in with
a_feservoir and smoothing capacitor in the 150-
350xF range, and (b) the multi output type using
both choke and resistor series impedances with a
number of capacitors of rather smalier vafue to
filter the individual branches.

In all instances, voltage supply adjustment varies
the surge limiting resistance to both equalise the
rectified voltage on all tappings and keep initial
switch-on currents within permissible limits.

It is not always appreciated how rigorous are

during a quarter of the full cycle or g_% secs

(i.e.,, 0:005 sec) the charging current must average
1= % - g_.ﬁ = 1-2amp and rise to about double
this at the peak of the positive half-cycle.

Again at switch-on, when the reservoir capacitor

st

has no charge or voltage, the current is
208V VA 250V
LSV TV AN
BYI00 &al &l &
E .

Fig. 1—H.T. smoothing and supgly system used in Decca DR 101 to 606 range of receivers. Operation of system switch

SW2 passes h.t. current througl

Ckl on v.hf. and Ck2 on w.h.f. These then magnetically pull over the multi-contaet

chonge-over switch to the appropriate position. R4 and Cé comprise additional smoothing for the v.h.f./jubf. tuaers,

(5.4
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R48
"Lsg 00k

280 v

Fig. 2—Triple output h.t. smoothing and supply system used in many GEC/Sobell v.h.f./u.h.f./f.m. receivers. Note voltage
variations on 625, 405 and f.m, and additional surge limiter in circuit on f.m. to reduce voltage, .

feally only limited by the surge limiting resistor They are brought into circuit by a small pilot

and the forward resistance of the rectifier. switch linked to the v.h.f. tuner, so that when the
As the latter is always kept as small as possible latter is tumed to the wht position, it auto-

to avoid undue voltage drop and internal y the id which

fure rise, it is not surprising that repeated switch. moves the system switch to the 625 setting.

ing on and off imposes a heavy strain on all types

of rectifier, and causes sparking over in thermionic

types.

SURGE LIMITER
z . Another very, i ing but ily com-
TRANSIENT IMPULSES . pu::,ed ht ,mggﬁ .%d Juppl)é sys/tle:t;li is .&m
: i ] i US in many ual-standard, radio
P hile "‘lﬁ:y "reecuﬁen -L‘-"w‘:he:n iy models, and shown in Fig 2. To equalise the
high EgR U t from the _volugetkor: fm, a:A additional :gn surge hmngr
mains supply, and to absorb or at least limit these 1% in on change-over, while
impulses & 0-01uF capacitor is paralleled across 2 100K resistor is put in series with the HT2A
= and HT4 bnnches .
As most electrolytic capacitors have appréciable ‘This resistor, in conjunction with a 39k0l bleed
3 s Aand 5

i to parallel them resistor switched across these branches and
with a_mica or i i Fig?.lr ill chassis, then reduces the voltage of these two feeds
the unique Decca twin solenoid system, in which a 10 10V. -

1,800pF capacitor shunts the 2004F reservoir. ‘These. two branches feed the line output ‘stage

The twin solenoids in this circuit fulfil the dual  and field output pentode respectively, so that
roles of operating the multi-contact system change-  while. they are then unable to operate, they .will
over switch and iding series inducti hoki; not be subject to cathodic poisoning, as of course
for the ht. smoothing arrangement, the heaters will still be in circuit. ’

HTt 208v . .. . . a®w 00
HT. Supply 10 AF. output pentode
—_—

136V M
Aok

HT2 188V m

Heater chain

Fig. 3—Complex h.t. smoothing and supply system as used in many dual stondard bush receivers. The 208V h.t, feed

supplies the receiver strip while the lower voltage, but still further decoupled HT2 feed supplies the timebases and

3ync separator. C110 connected from the heoter chain to HTl’supply feeds a small anti-phase o.c. voltage for residual
g hum canceliatioh. o . ’ o .
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As a further refinement to prevent undue
switching surges on chnngmg from fm L 'I‘V
or vice versa, a
in the anode feed to the BY100 power recuﬁer

Many Bush dual-standard models use an h.t
supply system giving three separate outputs, and
a typical example is shown in Fig 3. The highest
voltage output (208) of HT1 mainly feeds the
receiver surip, while the lower volufe (188) but
further smoothed HT2 supply mainly feeds the
timebase circuits and the sync separator. The
third output is purely for the a.f. output pentode.

The unique feature in this design is the inclusion
of a 0-SuF capa-:xtor from a point on the heater
chain to HT1, and designed to remove the last
trace of ripple by feeding into the branch a slight
out-of-phase a.c. current.

STANDARD FILTER

Finally, the ] = ht hing filter
now tending to become standard design pru:uoe
is shown in Fig. 4 and is taken from the KB/
Regcntcme/RGD range of reccivers. Due to the

very fow d.c. resistance of the smoolhmg choke
(24Q)) there is very litle voltage drop across it,
and no less than 235V is available at the smooth-
ing capacitor for feeding the entire receiver,

2200
P JoF
2 & ST
BY100 5
bt
=
= ‘.
S
350 lo™o0
Senoothing °
WT &3
SN0
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- Nester VeaBiO MM =0

0 Nectrer mmr:p .

Fig. 5—An averoge duol-standord television receiver will

require about 300 mA ot 245V d.c., but os rectifier conduc-

tion occurs only during the positive holf-cycle and then only

when its anode voltage Yo exceeds its cothode voltoge Vk,

the d.c. feed to the reservoir capacitor tokes the form of

short heavy pulses dunngdthe brief conducting periods os
indica

. 4 b

The two they
are 180° out of phau, but should a resistor be
employed as the scries impedance instcad of a
choke the formula becomes:

Vg = Vg X

_Xe
VRi+Xe?

To pvc an example: If 2 5H choke is uled, Ind
i ts d.c.
21rfLor2>(nx50>(5=- 1,570(1.

Assuming the use of 350xF smoothi ng capacitor,
a popular value, its reactance o to the ripple

fr will be or very closely 90},

The total impedance ke /ca; pndm
combination then will be 1570 9—1,5610.

‘Taking the voltage ripple at the reservoir cupacnor
to be say 20V r.m.s., the ripple at the smoothing

capacitor will be only 20 x 9 = or slighdy
1,561 >
more than 0-11V.

RIPPLE CONTENT

In conclusion, the ripple content and internal
resistance of the h.t. supply in a television seceiver
must be much lower than in a radlo receiver, and

of loss of field
been purcly caused Sy reduced value

1,561

fig. 4—Conventional h.t. smoothing filter os used in most
current TV designs. (Exomple from K8, Regentone, RGD
ronge). High volue smoothing capacitor plus choke Ck!
gives extremely low hum level with high output voltoge.

While the voltage variation or ripple at the
reservoir capacitor is determined purely by the
constant current drain and the reservoir value, the
percentage  of ripple across  the smoothing
capacitor is determined by the ratio of its own

to the of the choke.

In practice it is quite an casy matter to deter-
mine just what the voltage ripple will be across
the smoother once the voltage variation across the
reservoir has been established. It is simply: ™

V§—anx

x"x‘_ where Vg equals the reservoir

L—Xe
ripple and Vg equals ¢he ripple at the smoothing
capacitor,

even though the speaker hum level
uemod qmle up to standard.

Then again, 1 value
virtually increase the load of the video amphﬁer
to the lower video frequencies, by having =
reactance comparable with that of the series
impedance, whether choke or resistance, and over-
amplification of frequencies occurs with
disastrous effects on picture quality.

In all instances where the electrolytics exhibit
signs of deterioration or drying-up, that is, swell-
ing scaling caps or deposits of dried chemical
around the soldering tags, replace them auto-

maticaily.

In cases of obscure hum level, the possibility
of the two positive leads of the dual capacitor
having a low valuc leak between them, and thug
sharting out the impedance of the series choke or
resistor must not overlooked, while .shorted
turns on the choke will similarly provoke ¢ high
ripple level.

Iz
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SERVICING THE
UNFAMILIAR
RECEIVER

H
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CCASIONALLY, the amateur enthusiast

whose interest is well known among his circle

of acquaintances, gets called in o have a look
at the set of a relative or friend. More often than
not it will be a set that he has not seen before and
for which he has no circuit or other service informa-
tion. Not only can much time be wasted in trying
to identify the various stages and components but
some loss of face may result as one searches
uncertainly for the appropriate parts with the owner
pecring over one’s shoulder,

ile it is true that different makes and models
of TV recewvers vary widely from each other, it is
also true that there are many basic similarities and
clues to help make a positive identification of the
function of the particular stage.

Starting with the front end of the set, no difficulty
should be experienced in locating the r.f. and
oscillator valves as these will be on the tuner unit,
which is easily recognisable. Sometimes though,
the tuner may mounted in a particularly inacces-
sible positi With the cans in iti
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by
V. D. Capel

to see whether the fine tuner is at the front of the
unit or the back. The nearest valve will be the
mixer. If it is not possible to see the fine tuner,
then look for the if. ourput coil usually on the top
of the tuner. This also will be nearest to the mixer.

Should this too be uncertain, then trace the aerial
lead back from the co-ax socket to where it enters
the tuner. It will, of course, enter near the r.f.
valve and thus identify it.

Vision and Sound I.F.

Next, we have to identify the sound and vision
if. valves. This is not always easy as in_many
chassis there seems to be just a jumble of coil cans
and valves with little apparent system in the layout,
This makes it difficult to distinguish between the
two channels.

As it is essential to keep the leads between one
stage and the next as short as possible, both sound
and vision channels take the form of chains of

) valves and i.f. coils, although like a chain,

it is not possible to distinguish between the r.f.
and the mixer stage. If one of these has to be
changed, it often happens that one is withdrawn
with some difficulty only to find that it is the wrong
one. It then has to be replaced with even greater
difficulty and its partner removed and rep!

To identify which is which before removal, check

Detector

it is not always in a straight line, il cans which
appear o be off the main line of the chain, being
mounted to onc side of either a valve or if. coil,
are usually rejector circuits. The actual configura-
tion of the chain varies between models. Some, the
easiest to follow, are in two parallel lines. Others
form a V with the common if. at the apex. Another

LS.

F it
SRl

Tuner
't lead

L[,G;:
CRT.cathode

Fig. 1—VYarious Lf. loyouts showing how sound and vision chains can be tfaced.
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common layout is that of a ‘T, with the common
if. valve and coil comprising one arm and the
sound and vision circuits the other. One recciver
had the sound if.s running on in a straight line
from the common, but the vision channel curled
around in a circle so that the video output valve was
quite near the r.f. and mixer stages (it was an old
single band receiver) giving a Q shaped layout,

One must then, first locate the common .i.f. if
there is one, and then trade the two chains our
from there. To find the common is quite easy, just
trace the screened output lead from the tuner to its
point of connection of the i.f. strip.

Now, we must discover which is sound and which
is vision out of the two chains. There is one simple
way of doing this which works in most cascs.
That is to gently rock one of the valves in its
holder. Over a period, oxide and other deposits
form on the valve pins and sockets. Any movement
between the two will usually give rise to
disturbances. This will 1ake the form of crackling
in the sound channel and white spots on the screen
if it is in the vision chain. Care must be taken not
© be misled here, as oxide on an h.t pin can
produce both sound and vision disturbance. One,
however, should be much more pronounced than
the other, if in doubt rock a valve in the other
chain and compare the results.

It may be found that the valveholders are noisc
free, and no disturbance is produced. In this case,
access must be obtained to the underside of the
chassis or printed panel. A screwdriver blade held
on the grid pin (usvally pin 2 of most r.f. pentodes
of the 9-pin basc type) will detunc the circuit to
produce a marked drop in either sound or vision
signa! level and thereby identify to which channel
the valve belongs. Another way of identifying the
vision channel is the presence of the rejector coils
alrcady mennoned, thesc not being used in the
sound circuits.

Vision and Sound Detector

Next comes the detectors. These are at, or
toward the end of cach chain. Sometimes the chain
is terminated by the output stage and sometimces
by the detector, the output.stage being located clse-
where.

The appearance of a double diode valve near the
end of the chain can sometimes mislead one into
assuming that this is the detector. This is not
always the case as somc makers tuck the detector
away inside the last i.f. coil can in the form of a
germanium diode, the valves diode being used for
a limiter. The general tendency now is to use a
semi-conductor for beth detection and limiting, in
which case there is a further identification problem.
The casiest way is to check for h.t. voltage on the
diode: There should be none on the detector but
somc on the limiter, although this may be only a
small amount duc 1o the presence of high value
resistors, depending on the circuit used. There
should be no signal input for this test as a rectified
carrier voltage appearing at the detector could mis-
lead. If a meter is not available, the diodes can be
identified by means of a capacitor, the value being
unimportant. Connect one side of the capacitor to
chassis and then connect the other side to each
terminal of the diode in turmn. Connection 10 either
side of the detector will result in the signal disap-
pearing, but it will be affected by connection: to only

I R R R R
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one side of the limiter, if it is not defective and the
limiter control is in the off position.

Yideo

The vidco output stage, if not located at the end
of the vision strip can stil! be quitc quickly found.
This is done by tracing the cathode lcad from the
cathode ray tube. Most tubes are cathode modulated
and so in order to keep stray capacitances 1o a
minimum which would restrict the high frequency
response, this lead is always run separately from the
other leads 1o the tube base which are frequently
run together in a slecve or twist. Should the tube
be grid. modulated, which is less frequently
encountered, the same thing applies, that is, the
grid lead is run apart from the others. In either
case the lead which is scparated from the others
will lead to the video output stage.

If one is trying to locate the video stage from
underneath the chassis or printed panel, then it can
be identified by means of the small video chokes
usually found in the grid and anode circuits. These
are normally wound on resistor formers and so are
easy to recognise. In some cases a video amplifier
is used as well as the video output. The two
sections are almost always coniainced in the same
envelope, one of the multiple valves being used for
the purpose. Generally, the outpur section is the
triode which is used as a cathode follower. If
though, a multiple valve is found in the video
position do not too readily assume that both
sections are video, the other could be the the sync.
separator or even the line oscillator.

Sound Output and Sync

The sound output stage is best located by tracing
the speaker wires back 1o the sound output trans-
former. As the sound output valve is not always
near ‘to the transformer it may in some cases be
necessary to follow the primary wires back to the
valve anode pin. An af. amplifying stage is often
though not always used, and like the vidco stage is
usually in the same envelope as the output section.
If there is any doubt about this, the best way is
to follow the wiper lead from the volume control
which should end up in the grid circuit of the a.f:
amplifier.

To locate .the sync. separator is perhaps onc of
the more difficult tasks. Its posftion on the chassis
can be almost anywhere. It can be a single valve
or one of the muitiple types. The line oscillator,
video output frame generator and even sound
detector have all shared envelopes with the sync.
valve in varioug receivers as well as the more-to-be-
expected line sync. ‘clipper. The valve rocking
technique will not be much help here, as any
transient disturbance produced will be suppressed
along with the unwanted video signal.

About the only way to identify it other than by
tracing the coupling circuit from the anode of the
video output stage to the sync. grid circuit, is to
select a few possible valves and then to short the
grid of cach to chassis and observe the effect. It
15 probably safer to do this via a large value
capacitor in case an h.t. pin is accidentally touched.
Turn’ the brighmess down too, in case a frame
valve is involved and a frame collapse is brought
about and z linc burnt across the tube face. When
the grid of the sync. valve is shorted it will result
in loss of both line and frame sync. The absence
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of only one will indicate that the valve involved
is a clipper and that the separator is elsewhere.

ine deflection valves are usually quite easy to
locate. The line output and boost diode being
together near the line output transformer. As with
the tuncr valves, it may be necessary to repiace one
of these, and if both are in a difficult position, the
wrong one may be removed. Some line output
valves were made quite large physically, such as
the PL36 and the 6BG6 whereas the boost diode
has always been of more moderate dimensions. If
then, ‘one valve is larger than the other, it will be
the line output. Where the more usual PL81/PYS1
combination is used there is no difference in size.
Look for the characteristic long white insulators
inside the PL81. Another clue which can be help-
ful where the intemal structure is not readily
visible is that in some models an anode stopper is
used with the PL81. This usually takes the form of
a resistor—about 470 wired directly to the top ca;
of the valve. The boost diode often has a smaﬂ
choke going to its top cap.

The line oscillator 1s not aways positioned -near
the output valve and is often combined with another
stage in a multiple. Rocking the likely valves can
be tried and-will in most cases identify the oscillator
by affecting the line scan. A gentle tap is perhaps
the most positive method as even good valves are

iently mi ic to some line
disturbance when treated in this way. It must not
be forgotten, however, that the multivibrator is the
most commonly used type ‘of generator, and this
needs two valves. While in many cases both
sections will be contained within the same
multiple valve, often they will be separated so both
ves will need to be located when fault finding in
this stage. Frequenty 100, the output valve is used
as the second half of the multivibrator and faults
there will affect the line speed. In such cases there
can be inductive coupling from the line output
transformer to the first valve, or capacity coupling
from the screen.

Field Scan

When dealing with the frame circuit in an
unfamiliar recewver it is as well to remember that
while some sets employ a single multiple valve
with the generator and ourput stages being in the
same envelope, others use two and even three
valves, with the output and two sections of a
multivibrator being all in separate cnvelopes. As
with the line oscillator, rocking or rapping will

roduce frame disturbance bky causing the lines to
Eunch. This will not, of course, distinguish
betwecn the generator and output sections. Where
valves such as thé PL82 or PCL82 are used, the
output scction will be obvious, but in such valves
as the ECL80 or similar types further examina-
tion will be nceded as the pentode section could be
used in another stage. The easiest way to find the
output stage when in doubt is to locate the frame
output transformer and then trace the primary
connections back from there. While many makers
skimp on the size of the sound output transformer,
they cannot do so with the frame transformer with-
out seriously affecting the linearity, so this can be
casily distinguished from the former by its size.

By then applying a few simple rules and watch-
ing for the basic identifying features, a completely
unfamiliar receiver with no service data will not
be quite so baffling as it at first may seem. n

PRACTICAL TELEVISION

July, 1966

BUYING A
SECOND-HAND TV

Plenty of bargains to be had in second-hund
TV's, but how do you know a good one when
you see it?  Here's what to look out for,
what to avoid when buying.

FIELD TIMEBASE
FAULTS

How to diagnose and cure typical field
timebase faults, with many photographs
llustrating typical fault condItions.

VIDEO GIRGUIT
EXPERIMENTS

A valuable guide ‘to the requirements of
the video amplifier, and ways and means of
improving performance.

WORKSHOP DATA

Hints on storing and fillng literature that
may prove very useful to any service
workshop.

ORDER YOUR COPY ON THE.FORM BELOW.

[ [
I vo 1
i (Name of Newsagent) |
1 Please reserve/deliver the AUGUST issue of 1
1 PRACTICAL TELEVISION (2/-), on sole 1
h luly 2ist and continue every month until further h
1 [}
NAME
I 1
I  ADORess ]
1 |
[} I
[ 1



ADVANCE IN
TV LIGHTING
TECHNIQUES

—On-line data processing
techniques coupled with
s.c.r. power control units

. A ncw approach to television lighting control
is apparent in recently announced Thomn
Electronics system, which makes use of on-lin
data processing techniques to controf dred:

The store display has a white and red lamp
under each of the lighting channel numbers. When
a channel is selected for the “studio” store, the
associated white lamp comes on at a brightness
level corresponding roughly to the level of that
lighting channel. Selection through the other store
brings up a corresponding red lamp, but at a
fixed intensity.

The mimic display for the “file” numbers
also has a red and a white lamp for each number,
and simply indicates which “file” is in use and
from which store the information was taken.

INFORMATION RETRIEVAL AND
STORE MIXING

The recall of data to a stor¢ docs not lose the
“ filed” information and the contents of the store
can, therefore, be modified without losing details
of the original plot. If a modified_plot _should be
requircd‘ to_replace an original “file,” it may

of s.c.r. (silicon controlled rectifier) dimmer units.
Although previous systems have made use of data
and s.c.r. di , *his d system
enables lighting directors to obtain complex
lighting effects, through cross fading, that were
previously unobtainable by conventional methods.
In addition to this, it is possible to automati-
cally programme up to one hundred different
lighting plots—each using multiple lighting
channels—and later recall any lighting arrange-
ment, in any sequence, simply by operating push-
button switches on the control desk.

MAGNETIC CORE STORES

Adjustment and storage of dimmer settings for
up to 390 individual lighting channels, each of
which can have multiple lamps, can be made from
the central control d. control desk shown
in the illustration above has provision for 200
channcls, Complete lighting plots using some or
all of these channels may, by simple push-button
operation, be r ed in any one of the system’s
100 “files” or memories. Master dimmer settings
and the actual times for cross fades can also be
stored in the “files” which are, in fact, magnetic
core stores.

A:iy channel or “file” may be instantly re-
catled for modification, should the studio lighting
director wish to make major or minor changes to
his original plan of action.

SETTING-UP

During the development of a lighting plot for
a particular scene, the lights to be used and their
intensity levels are automatically recorded in
either the "“studio” or the * pre-set” store; the
choice of which is under the control of the
o

pesator.

The main difference between the two stores is
that the “studio” store directly controls the
dimmers whereas the “pre-set™ does not and
thus, does not interfere with other people during
rehearsals. Information in ecither storc is subse-
uently transferred to one of the 100 “files.”
1(15““ this has been dome, the particular store
can be wiped clean ready for the next plot to be
developed.

MIMIC DISPLAYS

Two mimic displays are contained on the control
désk. One is assoclated with the “studio” and
“ pre-set ” stores and the other is for the *files.”

in another “file” and the
original wiped clean. .

Facilities are also provided for mixing the two
stores so that the lighting scenes can be chan; d
at any time: even when “on-the-air.” Safety

i _‘havg,“ DV been luded 1

Pprevent

CROSS FADES
All the lighting patierns for a full scale pro-
d during rch 1l

by an

duction can be p:
Even complicated fades can be programmed-—~the

i time to pl a cross fade being
seven minutes. This is considered to be sufficient
lime for the transposition from a day to night
scene or vice versa.

A pait of master dimmers are included and
providpe control of all the channels selected in each
store on a proportional basis, independently of
individual starting levels.

DIMMER UNITS

The standard dimmer units_arc suitable for
controlling lighting channels with vp to 5
10 kW of power. All of the dimmers ate of the
silicon controlled rectifier type, have no moving
parts and have an efficiency rating of 98 %.

A large smoothing choke, which occupies almost
as much room as the control elements, is fitted
to each of the dimmer vnits. These chokes have

included to minimise spurious radiation from
the lighting cables. Radiation from lighting cables
can cause noises in the studio’s microphone
circuits.
COST

‘The cost of this Thorn system is higher than
the more conventional systems, but is much
simpler to use, has more facilities—which_ should
lead to better television — is suitable for
colour work. Cost of a control installation for
a television studio is in excess of £20,000.

though the cost of this system is far too hi)gh
for the Hevish © i
purchasing one, it will probably help the ideas
man to improve his own lighting arrangements.
Silicon controlled rectifiers are comparatively new
in this country (outside the professional and
industrial fields) and are gaining ground rapidly.

Our  sister  journal, Practical _ Electronics,
recently carried an introductory article on sc.r's
(or thyristors as they are sometimes referred to)
in the June issue.




TV TERMS AND
DEFINITIONS
EXPLAINED

Gordon J. King

Part IV

Feeders

In the television world a feeder is used to convey
signal abstracted from a radio wave by the acrial
to the set with th¢ minimum loss of signal. To
satisfy this condition the impedances of the aerial,
the feeder and the set input must match, and an
impedance value around 70 ohms has been chosen
because this is the impedance at the centre of a
half-wave dipole and also because 70-ohm feeder is
reasonably dimensioned in its cross-section, for the
sectional dimensions of feeder are a direct function
of their impedance, among other things.

: “bal & or

Feceder can be either

Feeders

much (or more in practice) as the Band III signals.
For this reason super low-loss cable (which has

a larger diameter than “standard loss” cible) should

always be used for the u.h.f. (BBC2) signals in arcas

:_h;rc the signal field at the aerial is not particularly
igh,

Filters

A filter often significs a circuit- network which
allows the passage of a group or band of frequen-
cies while offering a high attention to signals of
other frequencies. The network may be composcd
of binations of ind and c i ina

Unbalanced feeder is typified by the well-known
coaxial cable which is used in Great Britain for all
{or the very great majority) v.h.f. and wh.f. aerial
systems of the domestic kind.

Balanced feeder has @ pair of side-by-side con-
ductors which may or may not be encloscd in a
flexible, braided covering. If they are so enclosed,
the feeder is called “balanced screened” or “screened
twin”. In the early days of television, balanced aerial
inputs were featured almost as much as unbalanced
inputs, but this state of affairs has been ilised now.,

configuration that patterns the filter characteristics.

For instance, a high-pass filter allows the
passage of high-frequency signals while attepuating
signals of lower frequency relative 1o a “critical
frequency”. A low-pass filter similarly passes all
frequencies below a critical frequency. In addition
to these two prime filters used in television, we
have band-pass and band-elimination filters, pass-
ing respectively all signals between two critical
frequencies and all frequencies outside two critical
fi i Ex les of high-pass, low-pass.and

Twin feeder has certain advantages over coaxial
but greater practical disadvantages. Provided the
whole system from acrial to set is perfectly balanced,
d ding a critically bal d and designed aerial
input circuit at the set, then the fceder works well
indeed, since the two hajves of a half-wave dipole
represent a balanced circuit, anyway.

However, in practice optimum balance all the time
and under all conditions is nigh impossible, since
other aerials nearby can unbalance the aerial and to
secure good balance at the set critically adjusted
bridge circuits would be needed. Now, if a balanced
feeder is unbalanced it tends to pick up interference
and the losscs rise; but with unbalanced cable this

d

req
band-elimination filter circuits are given in Fig. 15
at (a), (b), (c) and (d).

A television diplexer consists of a.high- and low-
pass filter connected respectively to Band III and
Band I acrial systems, allowing such signals to be
directed to .a common feeder without interaction at
the aerials. A triplexer is similar but has a band-
pass section in addition.

2C 2C
Ro %L Ro Ro T C Ro

is not so, provided the unbal. is retained
this.is not difficult

At u.h.f.,, however, some authorities advocate the
use of a small transformer at the aerial—called a
“balun”—to make the dipole itself “look’” unbalanced
to the feeder, rather than balanced.

The amount of attenuation to which the signal is
subjected during its passage through a feeder is a
function of the frequency. The greater the frequency,

the greater the attenuation or losses. The
approximately doubles cach time the signal frequency
is squared. Thus, in a given feeder, Band 111 signals
are attenuated about twice as much as Band I signals
and the u.h.f. signals.arc attenuated about twice as

(@) (b)
C1
u I L
L2
Ro L2 Ro  Ro o R&
- c2i
ation T * e
«© (a

Flg. 15—(a) High-pass T-type filter. (b) Low-pass filter.
(c) Band-poss fifter. (d) Band-eliminati filter.
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Flrst anode voltage

This signifies the potential applied to the first
anode of a picture tube, as distinct from the c.h.t.
voltage applied 10 the “final anode”. A typical
first anode potential is 300 volts. This is often
derived from the boosted h.t. supply in the line
output stage. and before bcin% applied to the
anode s filtered through a airly_hig}: value

TELEVISION 453

back as a negative~going blanking signal to the
grid of the picture tube. Thus, when the flyback
occurs the tube beam current is muted (and
illumination extinguished) by thc pulse giving the
tube an instantancous beam current cut-off action.
This technique is always adopted on the field
circuits, and less frequently on the line circuits.
f‘ig.i_l6 shows the basic circuit of ficld flyback

resistor with a
the anode and h.t. negative (or chassis).
If the filter resistor increases in value or the
i develops impaired insulati the first
anode voltage would reduce. This shows up as
poor focus and lack of brightness.

Flashover

This term describes an clectrical discharge that
manifests as a spark or flash. Flashover often
occurs due to poor insulation (sometimes precipi-
tated by d ! the windings of a
transformer, especially the line output transformer
which is subjected to high i ulse voltag
Another vulnerable component is the metal h.t.
rectifier of the selenium variety. Flashover can
occur between the metal discs of this component.

The symptom is also not uncommon between
the electrodes of valves and between the clectredes
of the clectron-gun assembly of a picture tube.
Poor vacuum in such devices tends to aggravate
the trouble, as also does the collapse of the cathode
material, which occurs with age.

Some brand new power-type valves may produce
an internal flashover when first put into service
(especially line output valves), but this does not
necessarily indicatc that the valve is defective.
However, in sets with line output stage fuse
protection, a flashover of this nature can blow the
fusc and render the stage inoperative.

Flyback

The forward strokes of the line and field time-
bases move the scanning spot horizontally and
vertically on the picture tube screen to trace out
the raster of scanning lines. At the finish of the
forward strokes. the timebases create a very rapid
change in scanning coil current, the effect of which
S| ily causes the scanning spot to move to its
forward-stroke starting pownt again. This “retrace™
is called the flvback.

To render the flyback invisible on the picture,
the pulse of voltage that its action produces in
~he inductive components of the circuits is fed

Picture
1 tube
—— \
i i
Sresistor
ivegoing f"”'
165 Umetese * Briotnes

control
Fig. 16—Basic circuit of field flyback blanking.

Owing to the greater rate of line flyback, com-
pared with that of the field, the line fiyback pulse
has greater amplitude than the ficld flyback pulse.
In fuct, these high amplitude linc flyback pulses
are further stepped up by the action of the line
output transtormer and then rectified by the e.h.t.
rectifier to provide the tube final anode voltage.

Controlled “ringing” in the linc output trans-
former and linc scamning coils improves the
efficiency of this action and also provides a boosted
h.t. potential of 300 to 500 volts which is used to
supply the c.r.t. first anode. It is also used in some
sets to power the field timebase oscillator as, a
means facilitating scan linearity and of apply-
ing some degrees of automatic scan amplitude
control.

The boost diode works in conjunction with the
linc output stage, and it arranges for the “ringing
energy” delivered by the linc circuit inductive
clements to supply the encrgy for almost the first
half of the line scan, at which point the line out-
put valve switches “on” to supply energy for the
remainder of the scan. It is across the reservoir
capacitor of the boost diode that the boosted h.t.
voltage is developed. This is generally added to
the ordinary h.t. line voltage.

Fiywheel-controlied line sync

There are two basic schemes in current use for
synchronising or “locking” the line timebase. One
is called “direct sync” in which the line sync

ulses are proces: so that they “‘tri the
ine timebase oscillator and thus instigate each line
scan. In that way the line tracc at the set is held
in accurate step with that at the camera.

This arrangemen: works quite well in practise
but does suffer the slight disadvantage of being
affected by spurious signals which may “look™ to
the line timebase rather like a line sync pulse.
The timebase 18 thus likely to “fire” on a spurious
signal slightly earlicr or later than the correct time "
dictated by the line sync pulsc proper.

Such spurious signals may consist of random or
impulsive electrical  interference and  “noise™
developed by the signal stages in the receiver.
Dual-standard sets adjusted for the 625-line
standard are morc pronc to the trouble than
ordinary 405-linc-only sets. This is because the
sync pulses on the 625-linc standard are positive-
going and thus rise in the same direction on the
picture waveform as interference pulses (see Fig.
17). This makes it more difficult for the set to
decide whether it is receiving a sync pulse or
pulse derived from a spurious signal in the
system.

On 405 lines, the picture signal is sitive-
going (the sync pulses negative-going). Here the
picture proper is more affected than the sync by
pulses of spurious signal. As we know, impulsive
effects show as white spots on the picture, while
on 625 lines they show as black spots.
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The second method- is arranged to combat these
troubles (sync-wise). The problem is solved by
not feeding the line sync pulses direct to the line
timebase generator. Imstead, the frequency of the

7 Positve-going sync pulsep
Positive ~going
irterterence

N

o,

Fig. I7—Showing how interference pulses rise of @ 625-line
picture waveform.

Negative-going video signal

generator is- held -constant by a control potential
devised from a discrimi The di i

is fed with processed line sync pulses and
processed pulses from the line timebase itself
and the circuit is adjusted so ghat when these
two inputs arc exactly in step there is no output
from the discriminator.

However, should the timebase tend to run out
of step with the sync pulses, the discriminator
compares the time or phase difference with the
sync pulses and produces a posilivg or negative

output, or control potential, which is fed to the
line timebase . This ial is of the
correct polarity and .potential so as to alter the

frequency of the timebase by just the gight amount
to bfing it back in step again with the sync pulses.
In that way the sync pulses proper are isolated
from the timebase generator and any interference
on them fails to affect the “firing” of the time-
base. However, slight phase differences can occur
on the sync pulses due to interfering effects, and
to overcome this the control circuit from the
discrimi; to the is given a long time-
constant. This means that distortion of the sync
pulses or even their failure over a few lines will
not greatly affect the line timebase synchronising.
he long time-constant is often given by a
‘largish value capacitor in conjunction with a
highish value resistor, but the same effect is
provided sometimes by the use of a tuned circuit
adjusted to the line repetition frequency.

Field (or Frame) bounce

This is a picture sympton whereby the whole
icture sets up a vertical judder or bounce. The
requency of the bounce may be very low (one or
two times a second) or up to fifteen or twenty

times per second. It is sometimes possible t0
stabilise the field by very careful adjustmenr of the
vertical hold control, but even this adjustment

may not correct it. It may, however, be discovered
that the symprom:can be stopped by reducing the
picture height or by vertical linearity conurol
adjustment. Though ‘it may start again at any
time.

Most usually the trouble is caused by a defect
in the field timebase valve. If a triode-pentode

PRACTICAL

TELEVISION, July, 1966
valve is adopted, this should be tested by changing
with one known to be.in good order.

Frame-grid valves

Frame-grid construction facilitates an extremely
small grid—cathode spacing, resulting in a valve of
dramatic mutual d 1ce or “slope” i
This is highly desirable for television amplifiers,
for it marks a significant improvement in “figure-
of-mernt”, which is the bandwidth/gain function
of an amplifier.

A typical conventional valve like the Mullard
EF80, for instance, has a grid-cathode spacing in
the order of 100 microns, while the framg-grid
EF184 has a spacing of only 50 microns. The
slope 7{ the EF80 is 74mA/V and of the EF184

V.

Close spacings cannot ordinarily be achieved
since the backbone of the grid assembly cannot be
made sufficiently rigid nor its dimensions con-
trolled accurately ®nough to maintain the required
close tolerances. However, the frame-grid tech-
nique makes the necessary strength, rigidity and
dimensional control possible because the grid is
formed of a backbone of stiff molybdenum rods
}baeld at a predetermined distance apart by spacing

ars.

Tolerances are fantastically small. The support
rods, for instance, are drawn to +5 microns and

Fig. 18—Showing the frame grids being ossembied in o
double-triode valve. Acknowledgements to Mullard Limited.

the grid wire itself to +0.2 microns, which is
less than half the wavelength of sodium light!

Some v.h.f. and u.h.f. tuners feature frame-grid
triode valve amplifiers and in v.h.f. application a
single frame-grid triode is able 10 provide almost
the same gain as possible fromt a pair of triodes
in ‘a cascode circuit. -~Moreover, tricdes have
improved noise performance at v.hf. and u.hf.
over pentodes and similar valve stages. A typical
frame-grid triode is the Mullard PC97.

Pentode frame-grid valves such as the EF183
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and EF184 are employed in the if. amplifier
stages of modern scts becausc noise here is less
important than in the tuner. The photograph in
Fig. 18 shows the two frame-grids of the double-
mo}:ic Mullard PCC89 being positioned over the
cathod:

Free running

This term describes a timebase which is not
under any external control. For instance, if the
sync  pulse feed to, say, lhe ficld timebase

were I the would be
frec running and would, of coursc, fail to lock to
the field sync pulses.

It may be possible by very delicate adjustment
0 the vertical hold control to hold the field steady
for a very short period of time, but the picture
would quickly roll upwards or downwards as soon
as_the manual control is removed.

This is the kind of symptom that results from
a fault in the field sync pulse feed to the field
timebase generator. Similar effects are observed in
the line timebases but here the picture breaks up
horizontally and, owing to the greater repetition
frequency, it is virtually impossible to hold the
picture in lock “by hand”

Frequency gratings

These are scts of vertical lines within the circle
of a test card, their purpose being to judge the
horizontal definition of the vision channel of a
recciver. On test card “D”, for instance, the
six frequency gratings, reading from left to right
and from top to bottom, correspond to 1.0, 1.5, 2.0,
2-5, 2.75 and 3-0Mc/s, while on test card “C”
for 625 lines there are two vertical sets of five
gratings each, corresponding to 1.5, 2.5, 3.75, 4.5
and 5-25Mc¢/s reading in that order on the left-
hand set from top to bottom and from bottom to
top on the right-hand set.

Most 405-line sets in correct alignment will
resolve the 2.75Mc/s gratings (and to some extent
the 3.0Mc/s gratings) on test card “D ", while a
oorrectly aligned 625-line set should define the
4.5Mc/s gratngs of the 625-line test card “C”.

If the h.f. response of the sct is impaired due
to misalignment, vidco amphﬁer or detector fault,
¢tc., the higher frequency gratings will resolve as
blurred rectangles instead of properly defined
thin, vertical lines, which is their real composition
on the test card shown to the camera.

“Ringing” in the vision stages of the set is
shown as *“image flares” from the right-hand

Curyed path of signaf

Direct line
main service are:

Fig. 19—Showing how the signal curves round the earth in

the fringe area. This bending is influenced by the tropo-

sphere or earth’s atmosphere, the conditions of which are

affected by the local weather. Thus, fringe area reception
can be disturbed by the weather conditions.
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hig. 20—When the state of the troposphere encourages
fringe area reception, distant stations sharing the channel
of the wanted signal are often received. This-causes co-
channel interference, the effect of which is shown here.

side of the higher order fuque'ncy granngs and
sometimes as white lines ghostmg the vertical
black lines of a frequency grating. The fine
tuning control should be carefully ad)usted to the
point of optimum frequency grating definition, but
if jt is taken beyond that point the sound sigmal
will tend to break into the picture, causing the

picture to “vibrate” or jump in sympathy with
the sound signal.
Should this happcn the fine tuning control

should he turned back until this sound-on-vision
effect is just deleted. This position should then
be the best for definition, assuming that the set
is correctly aligned.

Fringe area reception

The transmitting authorities publish ¥ signat
contour ” maps relative to their stations. . These
reveal the signal field strength in the “pri
service arca”, where reception can be almost
guaranteed, and the signal field strength at_more
distant locations from the transmitter. These
locations are in the “secondary service arca £y
where reception is fairly reasonable provided the
receiving aerial is suitable. .

Generally speaking the fringe area starts where
the line-of-sight distance. bclwecn the u'ansmnung
and ing acrials is This
of course, is influenced, by the height above sca
level of the transmitting and recciving acrials.

Assuming a smooth, spherical earth, .fringe
area signals are thus obliged to bend mund the
curvature of the earth to reach the receiving aerial
(see Fig. 19). The bending effect is a function of
the armosphere directly above the earth’s surface
called the “troposphere”. If the characteristics
of the troposphere alter, so the fringe area signals
are altered because they are propagated into the
fringe area, as it were, by the troposphere.

The tropospherc is in fact affected by local
weather conditions and this is one of the reasons
why fringe area reception can vary from time to
time or, indeed, quite often during periods of high
pressurc. Morcover, more distant, same nel,
signals are propagated into the fringe area, thus
causing inlerfcrcncc on the wanted signal. This
causés  “ co-channel ™ dns(urbmees, a  typical
example of which is shown in Fig.




LINE SCAN

AULT symptoms as displayed on the picture
tube can go far towards speedy fault diagnosis.
This article deals particularly with symproms
associated with line troubles. The pictures were
photographed by the author directly from the
screens of faulty and maladjusted receivers.
Future articles along similar lines will depict
and describe faults in other sections, such as the
field timebase, sync circuits, video. circuits, r.f. and
if. circuits and so forth.

PULSE AND BAR

‘Transmitting authorities sometimes transmit a
vision test signal consisting of a pulse and bar, the
waveform of which is shown in Fig. 1. The pulse
is useful for determining the h.f. performance of
links and transmission ‘circuits, while the bar has
other uses, including 1.f. response checking.

The parameters of the transmitted signal are
maintained at high accuracy so that any deviations

White level

Black level

e
Fig. 1—Pulse and bar signal with line sync pulses.

at the receiving end of the link can be interpreted
in terms of link impairmient. During testing
periods, this signal may be seen on the screens of
our sets, and it appears as shown In Fig. 2.

The display here was photographed from a
brand new set, and within the limits. of domestic
set tolerances it can be considered as “perfect”.
‘The. pulse of the waveform is responsible for the
vertical line at the left-hand side, while the bar,
of course, produces the area of illumination on the
right-hand side. Slight bending of the pulse dis-
play and the edges of the bar will be seen. This

Fig. 2—Pulse -and bar display on ordinary
television set,

Fig. 3—Line timebase running slow on pulse and

is caused by slight imperfections of the receive
and ‘is rarely compleiely avoided in popularly-
priced sets. The well-defined pulse implies that
the set has good h.f. response and noise-gree sync.
Lack of flaring from the bar implies a fair LE
response.

Of course, this signal is mot meant specifically
for receiver Wisplay tests, it being of main value
to transmission engineers wviewing the received
waveform on an oscilloscope and comparing it with
the original signal applied at the sending end.
Nevertheless, it is instruciive 1o know something
about it and, in addition to what has been said
already, the pulse is useful for detecting multipath
interference (i.c.. “ghosting™) and “ringing” in the
vision stages at the set end.

Ordinazy test cards, of course, should be-used
for assess.ng the general goodness of receivers
proper.

LINE BREAK-UP

Figs. 3 and 4 show symptoms of line-break-up
on the pulse and bar signal. The effect would be
similar on any other signal, but an interssting
aspect is the series of dots bétwsen the wide,

-bright slighdy diagonal lines. These result from

the plulsc, while the wide lines from the bar of the
signal.

These are common symptoms. A normal set
should lock the line over 10 deg. or more rotation
of the “line hold” conirol, and either side of the
locking range the line will break, producing the
symptoms shown. However, an ageing line
oscillator valve, a defective time-constant capacitor
or change in value of a time-constant resistor or.
resistor connected in series with the line hold
control can upset this balance and often make it
necessaty to turn the control hard clockwise.or
counterclockwise to secure line lock.

Even then the lock may be towards the end of
its range, so that eventually the picture will break-

bar signal.

Fig. 4—Line timebase rume
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inmeng fast on pulse and
prol.

EXTREME DRIFT

Sometimes an - extrerne drift of component
value or characteristic change occurs, putting the
hold control very severely out of adjustment.
When this happens it may be possible to lock the
line on a mul(iplc or sub-multiple of its correct
frequency. Fig. 6 shows the -effect at running at
hall correct line speed, two pxcturcs side-by-side,
while Fig. 7 shows how an incorrect lock might
be obtained with the timebase running too fast.

Infidenr.nlly, these effects may be caused on dual-

sets if the_appropriate line preset is
incorrectly adjusted. The. adjustment to the 625-
linc and 405-linc (if fitted) preset should be made
in each case with the main line hold control set
to range centre, the preset of the appropriatc
standard then being set for the best line lock.
The symptom in Fxg 6 might be obtained when
a Continenta] transmission is, received on a British

— AO5-linc set. The pictures, however, would
—_— probably be of negative appcarance owing to the
I —— e negat mg picture signal. Incxdcntally, Fig.

E————

up with, the control at one of its stops. Rotating
the other way will only worsen the effect. Fig. 3
indicates that the line timebase is running too
slowly. while Fig. 4 indicates fast running. These
are indicated by the slight diagonal it to the
left and the right of the screen respccnvely

Fig. 4 may be caused by an ageing line umebasc
valve or by a change in value of a resistor or time-
constant capacitor, while Fig. 3 should firsuly lead
to a check of the resistor n series with the line
hold control. This is often of fairly high vatue,
and thus is prone to value change.

It often happens that the line mayv lock towards
the end of the line hold control when the set is
first switched on, but that a drift occurs towards
the stop end of the control as the set warms up,
giving the. symptom in Fiz. 4. This effect is
nearly always cleared bv changing the line
oscillator valve.

Fig. 5 shows the “fast-running” symptom on
ordinary  picture modulation and fairly weak
signal. This was actually taken from a.faulty set
whose lmme hold control was at the end of its
range. ‘Valve replacement restored balance of the
hold circuit and, of course, cleared the symptom.

Fig. 5—Line timebase running fast on picture
signal,

6 reveals considerable linc non-linearity by the
width of the picture on the right beinz marrower
than that on the left.

By K.ROYAL

On a full picture this non-linearity would
barely be visible. it being considerably emphasised
by the fault symptom. However, it may lead to
a check of the lincarity control adjustment if
fited, but may not warrant attention to the
linearity correcting slgeve within the “scanming
coils (bezween the. cmls and the tube neck) of
modern receivers.

PRESENCE OF HUM

It sometimes happens that the line lock
performance of a receiver is somewhat impaired
by the presence of excessive hum in the sync
separator, line timebase or video circuits. Normally,
the hum is heard from the speaker and seen as a
shaded, horizontal band across the picture. This is
a fair indication that the clectrolytic smoothing
capacitors need looking at, as one or more may be
low in value or there may be a poor comnection
between the metal (negative) case of such a com-
ponent and the metal chassis (or capacitor clip).

Fig. 6—Line timebase running at half speed.
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Fig. 7—Line timebase synchronised to muitiple
frequency.

Fig. 10—Incorrect phasing on test card.

There are times, however, when the. hum barely
troubles the sound, vet can upset the timebases.
Fig. 8 shows a little hum in the line circuits in

July, 1966

the form of bending of the vertical parts of the
picture when the lne hold control is adjusted just
to the point of Jinc break-up. Careful adjustment
of the control around that point will securc a
“faise line lock”, as shown in Fig. 8.

The trouble here, which was having an adverse
effect on the line (and field) lock, was cleared by
changing the main clectrolytic smoothing capacitor.
Poor hcarer /cathode insulation in one of the linc
timebase valves can also cause a similar symptom,
as also can increase in value of the resistor on the
linc output valve’s control grid.

A rather peculiar effect can occur if the hum
cnters the picture channel at the video amplifier
or picture tube cathode. Fig. 9 shows a typical
symptom. Here the vidco amplifier valve was at
fault, it having a bad heater/cathode leak. Similar
trouble, however, can arisc from the tube cathode
lead picking up cxcessive hum and from hum
entering the sync separator stage, due either to
a valve detect or circuit/component fauit.

So far, the line faults considered are those
associated with directly synchronised line timebase
oscillators.  Some sets have fly-wheel controlled
line oscillators or “indirect’ svnc” “systems.
Symptoms arising from these can differ a little
from those already shown.

FLYWHEEL-CONTROLLED
SYNC

Flywhecl-controlled line sync systems sometimes
work by virtue of a discriminator comparing the
“phasc” of the sync pulses with pulses derived
from the timebase proper. Should the two signals
go out of step, then the discriminator produces a
control voltage which pulls the oscillator back into
step with the sync pulses.

his ible for the discri o a
“locking potential” while being a littte ' out of
phase, as it were. When this happens the line locks
but the picture shifts horizontally in full form
within the raster. The cffect is rather like that
of the horizontal shift being out of adjustment, but
it is essentially different in that when the shift is

ible the raster 1 with picture are
displaced, while when the phasing of a Aywhecl
system is wrong only the picture is displaced, the
raster remaining in its correct position.

Fig. 10 shows the effect. Note the “flaring”

Fig. [ 1—Incorrect phasing on picture.

i
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Fig. 15—B-K or “switching" interference in the line output
stoge.
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from whites on’ the right of the screen. This shows
that a raster s, in fact, present here in spite of the
picture being seriously displaced to the left of the
screen. The symptom can occur if the “line lock”
control 18 incorrcctly adiuslcd, but then the linc is
not_properly “locked”

The best way to test this is to adjust the “line
lock™ control for the best hold, determined by the
position when the picture xmmcdmteh jumps
into line lock after removing the aerial plug and
replacing it again, and then, if the picture is
displaced in the raster, as explained, to carefully
adjust the “phasing control” (sometimes a preset
capacitor or core in the line oscillator coil) until
the picture is correctly balanced in the raster.

If it is attempted to balance the picture in the
raster by the “line lock” control alone, any burst
of nterference or irregularity in the transmission
would be likely to cause immediate line break-up,
similar to that in Fig 5. Fig. 11 shows what the
out-of-phase symptom looks like on a picture
signal, in which the flaring from whites is clearly
seen.

COGGING

Another symptom which affects the line action
of a plcmrc is shown in Fig. 12. This is often
called “cogging” for obvious reasons. The effect
is that horizontal bands of the picture are displaced
where they terminate in white picturc signal. If
they are displaced to the left, cxcessive picture
slgnzl at the output of the sync separator stagc
is a possibility. In this event, careful attention
should be given to the sync separator components,
especially the anode, screen and control grid com-
ponents.

If the displacement is to the right, poor hf.
response in the video circuits should be suspected.
In Fig. 12 the test card shows very poor hf.
response, 50 firstly the video circuits should ‘be

Poor P can d b
leakage at the cathode of the picture tube, altera-
tion in value of a component in the video amplifier
stage and, of course, m|sal|g:nmcm of the visicn
if. stages and the sound rejectors therein.

LINE RINGING

Fig. 13 shows serious “nngmg in the line out-
put stage, this being responsible for the alternate
dark and light vertical lines at Lhc left of the
screen. This trouble is common in olaer style
sets due to various shortcomings but, forrunately,
is now less of a problem. Older sets have damp-
ing components across inductors in the line out-
put stage. For instance, a resistor and capacitor
network across a width or line linearity inductor
sometimes acts as a damping system to. suppress
such rings. If one of these components fails, then,
of course, the symptom becomes serious as in
Fig 13.

Another symptom associated with the line out-
put stage is shown in Fig. 14. The vertical

—continued on page 473
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GIIEAT REPAIR AID

HELPS YOU EARN MORE

2 Volumes of vital time-saving repair
data for nearly 900 Popular Models

Now you can have at your fingertips Circuits and Data for
repairing all the popular TV's, Radios, Grams, Record
players and Tape recorders—right back to 1964. A guaran-
teed money-spinner . . . saves your time, increases your
earning-power!

Compiled by a team of research engineers Newnes RADIO & TV SERVICING
not only glves repair Informatlon for nearly 60 principal makes but also includes
section of latest deve!opmenxs in the industry. Thousar *- upon thousands
of copies *!"'EV‘ 1« editinns sold—Iit’s the m -after publica-
i i Al S A Trial while
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HE DIPOLE

ORTY years ago—and still

going  strongly on the

screen!  Nineteen  twenty-
six was the year that the unigue
film double-act, Stan Laurcl and
Oliver Hardy tcamed up In film
comedies made at the Hal Roach
Studios, Hollywood. That was in
the days of silent films; ralkics
started about three years later.

Mr. laurel and Mr. Hardy

Laurel and Hardy made about
20 silent films rtogether, and
then carried on with nearlv 100
sound films, many of which have
appcared — and  continuc to
appear—on television. These two
comics have now passed on, but
their differing styles of clowning
were so complementary 10 one
another, built up over the vears,
that their films have become real
classics, regularly repeated on
television. )

Laurel and Hardy were not
always plcased to  see their

comedies on American television,
with their names and their films
being used interspersed  with
numcrous commercials advertis-
ing deodorants, beer, brilliantine
and floor polish. It was particu-
larly galling to them that they
received  no payment for the
television ‘showings, or the usage
of their names, but a legal battle
by the cowboy film star, Roy
Rogers, on the samc subiject, had
failed.
In Britain, Laurel and Hardy
films are secen on BBC, and on
and the intrusion of com-
mercials fs handled with much
more discretion and care than on
American TV networks.

Film Prints at 4d. Per Foot

Old films (and even the not-so-
old films) are the copyright of
the film producing companies
who bought the original scen-
arlos or the film rights of books
or stage plays. In the early days
of the silent film, prints were
sold on an *“open market” at
4d. per foot! Having bought a
print, the purchaser could make
a duplicate negative from it and
manufacture a further number of
“ pirate ® prints for sale. At that
time such piracy was legally
prevented by the simple expe-
dient of fixing the producing
company’s trade mark on not-
100-CONspicuous positions on the
furnishings of scenes or the
scenery itself. You could’t copy
the trade mark, even if, at that
time, you could copy a dramatic
scene.

Repeats—Repeats—Rep . . .!

Coming to the productions
made for television on videotape
or on film oday. the copvricht
position is covered for original
or for subscquent replays of
those which are popular enough
to justify a sccond, third or even
fourth showing, and may be
worth preserving and storing for
years 1o comc.

Take  Robin  Hood. for
instance, a highly successful film
series specifically made for tele-
vision at the mnow defunct
Walton-on-Thames film studio,
or the VTR series of Steptoe and
Son and The Best of Hancock
(some of which were clcctroni-
cally transferred from rape to
film for exporting) are all serics
which are worth repeating. The
BBC are at an advantage ing

presenting almost immediate re-
peats  of subiects which have
been successful on BBC 1. Vicw-
ers who missed the first trans-
mission and have read enthusias-
UC press notices can somctimes
secc a second performance on
BBC 2—if their sets can receive
the channel.

In this respect they have an
advantage over the ITV com-
panies. There are a number of
plays of great merit, such as
ATV's  Nelson, by Terence
Rattigan, which were missed by
a good many vicwers, but, fol-
lowing the “smash hit” press
reports would have been more
widely viewed if ITV had an

2. channel available for
showing an immediate repcat.
Writers and actors are not
ayerse 1o repeat showings of
modern taped productions; their
contracts usually call for addi-
tional financial rewards. unlike
the reissues of the old “open
market” films of yesteryear.

TV Exports

Those of us who are able o
take a look at television abroad
must beccome aware of the un-
apped goldminc of television
programmes of intcrnational in-
terest which exists in Britain and
is suitable for export. I am not
ust thinking of the peak-lime
programmes of the BBC or of
the major [TV companies, but
of cvery one of the commercial
organisations, from Rediffusion
(11,187,000 possible vicwers) to
Channc! Islands (89.000 possible
viewers). These statistics refer to
the number of scts able 1o receive
both channels at the end of 1955,
and not including the growing
number which can pick up
BBC 2.

All siations. however parochial
the programmes mieht be at first
sight, contribure- srmetbing which
is of valuc in the vast world
market of television material.. The
problems of exports arc not
simple. Indced. they are compli-
cited by the different laneuages,
the different line standards, the
different  gauges of film, and
whether videotape versions  are
réounired. Further complications
will arise—in fact, have already
arisen with colour TV. Peak-
times on American major net-
works are almost cxclusively de-
voted 10 proorammes filmed in
colour, using 35mm prints.

his is probably the most
valuable export item  from
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Britsh television, a fact which
has been noted by Lew Grade,
of ATV, who has alrcady put in
hand colour television series on
35mm film. Nevertheless, black-
and-white programmes are ex-
ported in various forms by ITA
and .BBC to Australia, New Zea-
land, . Canada, Rhodesia, Sierra
Leone, Sweden, Holland, Finland
and others. Many of them are
accepted in the English language,
some with translated sub-titles
and some with new voices in the
appropriate languages.

Translation For Viewers

Purting new local language
voices on forcign films is a tricky
and expensive ‘process, but seems
© be worth while in West
Germany, France and Italy. It is
2 method of presentation which
has ‘'long been in use for the
cinemas in those countries, and
vice versa, in Britain. It is a
ialised and licated
operation which is worth while
for TV series which have an
intemational appeal.

In’ Britain, the De Lane Lea
organisation  has spccmlxsed in
dubbing  English  voices on
foreizgn films successfully, though
their activities are at present
mainly concerned with films for
the cinema. E\pons of television
productions are important for the
cconomy of -this country and both
BBC and ITV companies are
playing their part. The promo-
ters of scries on film or on tape
will await with interest the de-
cisions at Oslo in Julv on the
international standards for inter-
change.

So far as colour is concerned,
flm prints on 35mm are likely
to be the principal medium for
the Common Market, with 16mm
film reduction prints for the
smaller stations. In, the mean-
time ABC—TV's The Avengers
and ATV’s Danger Man are
being made in colour for export,
but seen here in black-and-white.

A Question Of Taste

Television sencs are aimed at
large ** popular * audiences, care-
fully planned, written and cast
and subject to revision, re-
casting (or even bcxng aban-
doned) after the first * pilot™
episodc has been seen by the
“front office” executives. BBC’s
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Vision mixer at console controlling three motion picture cameras (Mitchel
system 35) shooting “‘Stop The World | Want To Get Off " on colour film.

Dr. Finlay’s Casebook went
through many ups and downs
before the right ingredients were
found.

Another Category

Full length TV plays arc in
another catcgory. Unless the
viewer has read something about
the play in the appropriate TV
programme journa] and knows
what to expect, the first ten
minutes are critical and he may
reach forward to switch off or
switch over. This is what hap-
pened when I switched on to a
BBC—TV play, Final Demand,
by Hugh Whitemore, in which
Kenncth More played a bewil-
dered hero who gives up hi N
his wife and his responsibilities,
and, when [ switched off, looked
as though he was going to be
a hermit in his own home.

Its aimlessness reminded me of
Pinter’s The Careraker, Wesker's

Roots and, I am told, follows
the plotless shape of Beckett’s
Wainng For Godot. loncsco’s

The Bald Prima Donna and
Frisch's The Fire Raisers, all of
which are on the ABC—TV
programme. It’s all a matter of
acquiring an off-beat taste |

At the other extreme comes
the new series, Mrs. Thursday,
which tops the TAM ratings in
most 1TV regions. This is yet
another version of the Cinderella
success story, with Kathleen
Harrison as -~ the char who

receives a legacy of millions of
pounds and jubsequently becomes
involved in a multiplicity of sub-
plots. Lord Willis, who designed
the series and is one of the most
successful TV script writers, is
also one of the few writers who
put women in the top leading
parts in many of his scripts for
films or TV.

Woman in a Dressing Gown,
Hot Swummer Night and The
Eyes of Youth were all subjects
with women in the most import-
ant parts, a- trend which is not
followed by other writers, such
as the brilliant partnership of
Simpson and Galton, Muir and
Nordern, Hills and Green, all
teams which produce a prodig-
10us amount of comedy writing.

Budding writers in the tele-
vision script field should be
warned to avoid clichés.

The would-be script writer
might well emulate the dialogue

he will create for his inevitable
inventor :

“Do you realise whar this
means? Why, with this know-
ledge, we can alter the destiny of
mankind.” To this wcll-worn
cliché, he could add: “I wish I'd
written that!” To which you
could answer, “ You wili! You
will 17



HE test waveform generator  (Fig. 4)
I supplies either a sawtooth or a variabie
lift  wavcform. (Note that unless other-
wise mentioned the pulses referred to are from
the fully interlaced and critically timed pulse
generator, but any important difference due 10 the

IDEAS FOR.....
amatenr "IV

M.D.BENEDICT.
Part il

use of a simple pulse generator will be mentioned.)
When the switch S] is in the uwxooth position
(F'f 4). the ©) i
Thenteofchargedependsonﬂwbmon
the base of the this
of the sawtooth. Blanking pulses ()die same _as
syncs with a simple pulse generator) are applied
to Tr2 and cause it to conduct heavily and so
discharge the capacitor (C). Thus we have the
sawtooth waveform as in Fig. 5b. It is mixed
with syncs (Fig. 5¢) in the common load of Tr3
and 4, the result being shown in Fig. 5d. The
sync amplitude is controlled by a potentiometer in
the base circuit of Tr4. In the lift position
blanking pulses are amplified and the amplitude
set by p of the lift ‘Then
syncs are added as before (Fxg Se). This design
uses OC170s where shown, but as these are being
driven fairly hard one should always increase the
sawtooth and sync amps from zero (the sawtooth
zero amplitude is with the slider at the negative
supply end of its travel) until the required ampli-
tude is reached. Otherwise one might casily
destroy the transistors. MAT101s have been used
with success and are more robust but more
expensive.
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"
Y YOuF
-
s
2
>
Bllriung
< :
< 15*Og 210kn
'T','w Soon 3 S Blanking
4

S A/

)75

K

VWA

%

A2207

H
!

Fig. 4—Test wavefarm generator supplying sawtooth ar variable lift waveform.
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Fig. 5—~(a) Blonking pulses (field pulses not shown);
(b) Sowtooth derived from the blanking pulses;
{€) Syne puises;
{d) Sawtooth ond syne pulses combined;
(e) Blanking ond sync pulses, i.e. lift output;
{f) Sawtooth output when monitored from simple
pulse generotor.
These (u' to e) refer to the woveforms found in the test

woveform generator when"driven by the fully interlaced
sync pulse generator.

s
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L2 = Ferrite beaq
Fig. 6—Circuit of the r.f. modulator.

L1=9 turns

Here again no construcnonal or layout problems
have been and and
medium size metal box are very suitable.

Note that on all equipment the video or pulses
are “looped through™ as shown; this allows onc
to feed a signal on to the next piece of equipment.
The final dpxeee in_the chain of cqu:pmcm n
“ terminate by a 7511 resistor across the “
input socket. The reasons for this will be du-
cussed later on.

Radio Frequency Modulator

The radio frequency modulator is merely a low-
powered transmitter which allows one to feed 2
string of ordinary television sets tuned to an
unused channel with video input. The unit feeds
2 coaxial cable, so is mot used as a transmitter
source, 80 no licence is required.

Thns circuit (Fig. 6) is a_variation of an carly

can circuit, radio frequency oscillawr
is a Colpitts oscillator which is an OC171 workmg
m a common base eonﬁgunuon The coil (Ll)
is nine turns of 30 s.w.g. on a }in. diameter form
with a slug for tuning.

The rt. signal 1s fed through the diode
(GEX66), which is normally biased off but is
switched on again on any increase of video level,
This bias 1s adjusted (set r.f. bias control) to ﬁx
minimum output when no video is being applied.
The bias should be set so that the syncs are not
clipped or lirited. with the depth of modulation
at a maximum The ferrite bead (LZ) is an r.f.
choke and isolates the video ets from r.f.

As the bias and gain are rather interde ent
the circuit is best set up with a sawtooth bein;
fed into the modulator and the result observe
on an ordinary television set. A good place to
check with the ’scope is the dexcctor of the set
Syncs and sawtooth peak should just not limit.

A9V & ffmly is specafied as it is-more convenient
to run off a small battery and the complete
modulator with battery and switch can be built
into the small meral box. It is essential that the
circuit is well screened: the metal box serves this
purposc  admirably. If 1t is likely that two
modulators are 10 be used on different channels,
high-qualitv capacitors should be used for the
oscillator output; this allows one to select a vision
source with the channel switch.
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Fig. T—Circuit of double-triode cathode coupled video
omplifier.

We will now deal with details of an r.f
modulator to convert a video signal to a suitable
r.f. signal for display on an ordinary television
set. Why, then, convert a set to a monitor?
There are several reasons but principally it is
much simpler to apply the vision signal to a video
amplifier and hence to the tube than to apply the
video to an r.f. modulator, frequency change in
the tuner, amplify at if., dcmodulate and then
amplify in a video stage before driving the tube,
Naturally the bandwidth is less predictable and is
usually reduced as ] as more distortion occur-
ring with the latter system. An additional video
amplifier stage is required, and it is essential that
the TV chassis is isolated from the mains by
means of a double-wound wansformer.

o
e fomac e ) -
Photograph shows 430 Me/s pre-amp and vision trans-
mitter probe.
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Choosing a Suitable TV Set

Most television dealers take old television set:
in part exchange for new models and, as there is
lide or no market for television sets of the l4in.
size, many of these merely clutter up valuable
storage space. Most dealers welcome the chance
to get rid of a few of these and good working
models can usually be obtained for a few shillings.
The following points should be checked if a
picture can be seen:

1. Condition of the tube, any ion burn, poor
focusing at any part of the picture, low
contrast,

2. Conditions of the scan circuits, range of
control of the vertical and horizontal hold,
geometry and linearity of the scans.

The width and height controls should have

enough range to allow the corners of the pictures

to be seen within the tube mask. When a picture
cannot be seen. then check for those points that
can be observed with a raster alone.

Alternative version,
for use with
heater chan

— < e

(c) Veormv

Fig. 8—{a) Transistor video omplifier (b} D.C. power
supply from parallel heater chain and (c) series heater
chain,

If one can obtain a circuit of the proposed set
this can be helpful, c.g. it is generally better to
use & set with a simple “ hard lock ® sync circuit
than one with a fiywheel sync circuit. The dealer
might well be able 1o assist with a circuit diagram.
If any sets with badly damaged cabinets are avail-
able then these can be considered for rebuilding
on 1o a suitable chassis for use as a viewfinder.

The set as obtained needs modifying chaddinx
an amplifier stage (Fig. 7) to increase the input
signal to the 5V and 10V amplitude needed to
drive the vision output stage. Fig, 7 is rather
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complicated but is commonly used
= many commercial maonitor
arcuits. This circuit is a double
wiode used as a cathode—<coupled
amplifier. The video is applied 10
a grid of Vla. This acts as a
cathode follower and drives the
cathode of V1Ib by the common
Joad The grid of VIb is at a con-
sant potential and the signal at
the anode is positive going video
of t.hc required amplitude. The
VIb is in fact connected
0 zhe outer of the coaxial so that
the actual signal at the output is
the difference between the signal
on the inner and the signal on the
outzr of the coaxial, hence any hum
or interference induced in a long
wideo cable is removed. If it is
impossible not to earth the outer
then the 1kl resistor and the
0-1uF capacitor are, of course, omitted. How-
ever, the grid 0-1uF capacitor must mot be
omitted and is earthed at one end. Incidentally
2 video signal injected at this grid appears as a
negative image superimposed on the main signal,
z useful test point. The contrast control carries
d.c. only and can be removed if required.
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Underside view of 430 Mcjs 10 watt vision wransmitter.

If a transistor circuit is preferred then Fig 8a
is a suitable ome. It derives its power supply
from the heater chain as shown (Fig. 8b). This can
be built on 1o a piece of Veroboard and put in a
small metal box and placed .as near 1o the video
detector as possible.

Part 1l Next Month

LETTERS
TO THE

EDITOR

TRANSISTORISED TV

SI —Some time ago you published construc-

nonal details for a tramsistorised TV receiver,
I missed this and I understand that the rclevant
back issues are mow out of print. Is it possible
for you to publish another circuit like this? I
fec! sure that many people would be intcrested.—
J. Bropy (Stratford).

{We are unable to commit ourselves on the
question of publishing a new transistor TV
design. Back issues for the Olympic II can be
seen at many local libraries. The issues which
covered the series were April 1o October, 1965.
—Editor.}

SERVICING TV RECEIVERS

IR,—In view of the grcax number of “ Servicing
Television Receivers” articles which appear
regularly in PracTicAL TELEVISION is it possible
to publish a hist of all those covered so far?—R.
MIDDLEJOHN (Exeter).
[We cannor publish a full list of receivers
covered in this series but indices are available
from our Information Bureau.—Editor.]

SPECIAL NOTE: Wiil readers please note that we
are unable to supply Service Sheets or cireuits of
ex-Government apparatus, or of proprietary makes
of commercial reccivers. Wa regret that we are also
unable to publish letters from readers seeking a
source of such apparatus,

The Editor does not necessarily agree with the opinions. expressed
by his correspondents.

SPARES AVAILABLE.

SIR,—I am one of the writers méntioned by

Mr. Roden in the May issue. I have quite a
number of spares available and I am very willing
to send them to any rcader who sends postage.
‘They are mainly 17in. sess dating from 1958 to
1961.—G. WgeYMOUTH (245 Milligan Road,
Leicester).

ISSUES WANTED

IR,—I require the April, May and June, 1961,
issues of PRACTICAL TELEVISION.. I am willing

to pay a_ good price for them or would exchange
issucs which I have. Can any other reader please
help me? v . Brooks (11 Shakespeare
Crescent, Eccles, Manchester).

TIMEBASES

SIR —1 may be able to help your correspondent,

W. Morton, of Deal, Kent, whose letter
appcars in the June issue. -His full address is not
given,.so if he would write to me direct I have a-
copy of “'I‘mcbascs” by O, S. Puckle which.l am
willmg to sell.—J. FLynN (Hill House, 59 Weoley
Park Road, Selly Oak, Birmingham' 29).
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i MISLEADING SYMPTOMS

T one time it was considercd that diagnosing
Alelevision receiver feults was simpler and

quicker than diagnosing radio receiver faults,
since the symptoms were displayed on the screen.

However, with the i of

Valves all 0K

After checking all relevant valves without the least

stages and circuits in modern designs, this no
longer holds good for defects in one stage can
™ lly oni A

ly d with
another,

For instance, as a simple but quitc common
example, many of the slim-line sets Philips made
(ust before the introduction of the dual-standard
types) used to develop insufficient height, which
could not be cured by valve or the usual electrolitic
bias capacitor replacement.

This fault, which showed up only in the field
circuit, was caused by a defective component in the
linelfocus circuitry. In thesc particular i

trace of imp , we were b to form the
i that either some of the tuning slugs had
been maladjusted or that a failure in the

tuning strip had broken down causing an excessive
narrowing of the if, frequency response.

However, on locking the picture for a few moments
on the Test Card we noted that the 3Mc/s gratings
were well reproduced, so this ruled out the mis-
tuning idea,

The inability to separate the three darkest squares
on the Test Card decided us to first concentrate on
the video stage and very soon we found an excessive

5 as
in many others, the h.t. for the field oscillator is
taken from the boost h.t. rail to sccure & more lincar
scan—but 30 2lso is the feed to the c.r.i. focus
clectrode viz a mini; “slide™ p i
connected from this point to chassis.

Reduced in Value °

This component, mounted on the tube base, often
reduced in value after some years of service and,
imposing a heavier than normai drain on the boost
h.t. rail, pulled down the available voltage and thus
also the voltage to the field oscillator, resulting in
reduced vertical scan, g . q

in, in current igns, the a.g.c. voltage is
invan‘nbfy obtained from the grid of the Cc
scparator, so obviously if the sync pulses are at jow
amplitude so also is the a.g.c, and overloading can
develop—a fault which normally could only be due
to incorrect value cathode bias resistors and their
immediate cimu'trr.

A classic example of the widespread effects that a
fault in one section of a television receiver can have
on ml;!:ny others was recently experienced by the
author.
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The receiver was a very modern ibl

‘erguson, which had an over-contrasty  picture
i ible to grad slight of sound-
on-vision and extreme pulling on whites. It was
impossible to lock horizontally or vertically on ITA,
barely qgssible on BBC, whilc the picture gradation
on the Test Card made the three darkest squares all
appear about same tone and could not be
separated,

Fig. l—Basic Ferguson dual-stondard video amplifier.
%en RI ond R2 reduced in volue thus increasing voltage
drop across R3 and R4 and over-biassed the video amplifier,
Symptoms were (a) practically zero sync lock, (b) low a.g.c.
valtage, (<) if. overloading and (d) poor picture

tonal gradation, .

[,

[ R0 ]
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cathode voltage and therefore also excessive grid
beas.

The cathode resistors werc about normal in value,
bat the two resistors from the h.t. line that fed the
wideo amplifier screen and augmented the
voltage developed across the cathode resistors were
considerably reduced in value and were thus the
basic cause of the symptoms,

Lack of Sync

As the video pentode was over-biassed the low
amplitude sync pulses were unable to lift the valve
off the flat tail of its characteristic and received little
or no amplification. Hence the reason for the lack
of sync and also for the overloading and the slight
sound-on-vision due to their being virtually no a.g.c.
voltage being applied to the i.f. valves,

Similarly the excessive bias working the video
valve on the flattest part of its curve made it practi-
ally impossible to separate the lowest amplitude
(darkest) Test Card squares. Replacement of the two

i in i letel d normal
contrast range, sync lock, picture tone and freedom
from sound-on-vigion.

Four. separate circuit faults from two reduced value
resistors |

is by no means a freak fault, but indicative
of the inter-relation of what were once regarded as
separate clear-cut stages. The purpose of these
bleeder resistors connected from the h.t. rail to the
video cathode is both to stabilise the bias voltage and
reduce the valuc of cathode resistor required for any

TELEVISION 467
specified bias, thus reducing negative feedback.

In many earlier Philips receivers cathode of
the video amplifier was tied to the cathode of the
second vision if. amplifier.

The current (hrough the cathode resistor of the
latter valve (Fig. 2),dalso mc:_udes thzl( ofl the video

ode 30 that a degree of mean level ag.c. is
ﬁg‘oduoed into the circuit.

increase in mean picture level produces an
increase in video anode current and thus a greater
voltage across its cathode resistor, This in turn in-~
creases the bias on the vision if. amplifier and
reduces its gain,

Of course, abnormal current in cither valve will
effect the biassing of both so in receivers incorporat-
ing this system, incorrect video circuit operation
could be caused by a faulty second i.f. amplifier or
supplies and vice versa,

Boost H.T. Rail Feed

Another unusual innovation in this series of models
is the feeding of the wiode section of the PCL83
audio valve boost h.t. rail. This means in
practice that should the PY8l1 fail (a common
occurrence in these models), there will be complete
loss of sound as well as ¢.h.t.

Such a combination of faults would normally
direct suspicion to a complete lack of h.t. muud by
an ofc surge limiter, h.t. fuse or t fault—
but certainly not the reclaim rectifier.

i arrangement is used because the triode a.f.
amplifier also acts as the interference limiter, and its
anode is fed via a 2-7M {2 resistor. By
feeding this resistor from the boost
rail of 450V instead of the 192V h.t.
rail it is still possible to supply the

anode with an adequate voltage.

As previously mentioned, the
boost h.t. rail is invariably used
in modern designs for supplying the
field oscillator valve but where VDR
height stabilising systems are used; 2
fault here can produce lack of width
as well as lack of height thus giving

incorrect impression that the
general h.t. supply voltage is down.

Similarly, in many dual-standard
Thorn chassis a 1'5M12 resistor is
switched from the boost h.t..ril to

chassis on 625 to reduce its voltage
marginally and thus maintain height
constant on switch-over from 405,
Again if this resistor depreciates in
value or a leak develops across the
system switch, the reduction in
boost voltage will affect width as well

as height.
In fact in some models where

< [ R39S there is ample vertical amplitude

—— R34 ] MW-2R38 available but only adequate width,
P9 B3 * L 3 47 a lowering of boost voltage caused by
. "Ras \ such defects in the field circuit can

be most cvident by insufficient

nmrmhmr WIdt.h or'poor_horizontal linearity.

Fig. 2—Video biassing system used in many Philips models. Codlode blas
resistor of second vision i.f. amplifier is common to video amplifier. As mean *
picture level rises so does-video anode current ond olso voltage developed
ocross common resistor to bios back the i.f. stage, giving o degree of 0.g.c.

ern  circuits where
sm;u are interconnected great carc
must be exercised before condemn-
ing any stage as being the cause of its
own shortcomings. ]
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S I write these words “glorious” May is with

us, and at last Sporadic E DX has begun to

show some activity, and my predictions of
last month have proved right.

For myself, the period mid-April to mid-May
was rather mixed with the latter part better than
the first. Ten days enforced stay in hospital was
not very conducive to serious DX, although some
effort was made with 2 converted 14 in. set and

telescopic car radio aerial poked out the
window when Matron was not looking! Little or
no Sporadic E activity was evident, and this was
confirmed by other DX/TV friends’ reports.

Two good things came out of my spell “inside”.
The hospital room was permitted to become a
DX/TV office, and my wife was able 1o cope
with some of the back-log of correspondence.
Apologies for some delays in early April.

S am faced with several
weeks at home, this is being put 1 good account
by a considerable increase in DX viewing hours,
and this may be in part reflected in my impres-
sion that the first part of May has been more
profitable for DX,

®

y!
5, 6,7, 8,9, 10 and 11/5/66 E2 Hérby Sweden,
and Grlinten W. Germany.
8/5/66 E2a Jauerling Austria.
10/5/66 R1 Bydgoszcz Poland, or Budapest

ungary.
12/5766 EZ B. R. Griinten W. Germany.
2 S. R. Horby Sweden.
2 S. R. Horby Sweden.
2 8. R. Hérby, and B. R. Griinten.

15/5/66 E2 S. R. Horby Sweden.

15/5/66 E2 B. R. T. Ruiselede Belgium.

(Very rare Tropospheric in my area.)

The pattern of this reception is of some interest,
with the very long run of Swedish and West

n reception. In fact, Sweden is comparatively

rarely received in this ares, and the usual stations
to the south like T.V.E. Spain have been com-
pletely absent to date.

Tropospheric reception here has been erratic
and entirely depéndent on prevailing weather
conditions, although it has had its days.

NEW STATIONS
}f-lfm are sOme ncw ones now in operation on
unl o —

Spain: TVE Madrid Ch24 Power 1,500kW (just .

possible here),

A MONTHLY FEATURE
FOR DX ENTHUSIASTS

by Charles Rafarel

l

France: ORTF2 Mezitres Ch23 power 500kW;
Nancy Ch29 power 500kW; Rheims Ch46 power
500kW:; Bordeaux Ch57 power 1,000kW.

Holland: NTS Markelo Ch54 power 300 kW.

Sweden: S. R. Horby Ch43 power 500kW.

‘The following Band I/III transmitters have
now increased power: Norway: Hemnes Ch E3
now up to 12kW. France: ORTF1 Bordeaux Ch
F10 now up 1o 50kW.

EBU LIST
The new EBU TV station list No. 11 is now
il The E Broadcasti nion,

rom p
Technical Centre, 32 Avenue Albert Lancaster,
Brussels 18, Belgium. .

Subscriptions are now due, but the price has
been increased to 125 Belgian Francs, ic. approx,
one pound sterling. A map of European TV
stations is now included. This information comes
from R. Bunney.

AERIAL PREAMPLIFIERS

Notwithstanding all that I have said in the past
about the advantages of mast-hcad preamplifiers,
I have recently been doing some re-thinking on
the subiject. ; .

With the poor conditions prevailing so far this
vear, I have often felt that the mast-head pre-
amplifiers here may have been “packing-up”, and
as they are over 30 ft. up it'is impossible to check
without major dismantling operations on the mast
itself.

There seems to me now to be another objection
to mast-head use. Once fitted it is impossible to
adjust the coils for maximum gain on any one
channel, without dismanting, and one has to
resort to making the preamplifier proad-bnnq”
by loading the coil with parallel resistance, with
consequent of gain. i

In my own case this particularly applies to a
Band IIT1 broad-band Belgian array that I use. If
I could, for example, pesk the coil 1o Ch F10 for
ORTF Rouen I would get increased selectivity
which would help a lot in rejecting local ITA on
B1l, but with the flat response of the present set-
up I get no help at all in this way. )

So in the near future I plan 10 re-organize all
the aerial arrays, with the possible exception of
whf, and bring the associated preamplifiers
down to level, where they can be checked
and/or re-adjusted as and when required.

‘The co-axial down leads in my case are about
some 45 ft. long are all of super low-loss
cable, so I have a feeling that I shafl gain more
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TEST CARD DATA (il)

Test Card: as per photo.

Channels
Portugal operates on one channel only in
Band .

Channel E3. Coimbra-Louza 60kW hori-
zontal, often very well received here. This
is your only chance for Sporadic E reception,
as all other transmitcers are in Band tIl and
too far distant for Tropospheric reception.

Test Card and Programme times: Regret
no precise information, but usvally on Test

R.T.P. PORTUGAL

(courtesy M. Aisberg}

Card from early afternoon, and Programmes
from about 1800-1900 howrs.

Wazch for this station when Spain TYE is
being well received, as it often comes in then,

Late News

It has been noted that on 19/5/66 the Coimbra
transmitcer was radiating Test Card “D" as
BBC/ITA, but with the letters "R.T.P.” in
black at the bottom. This may be an alterna-
tive to the photograph shown above or it may
be that it will be used in the future. (Informa-
tion from Mr. A, Davies of Crawley).

on the swings than I lose on the roundabous!

(th7 Roermond Ch3l and Goes Ch32), West

if your co-ax leads are short 1
suggest that you consider this aspect. The basic
liffer desi I published some
ume ago in PRACTICAL TELEVISION is equally
happy at either the aerial or the set end of the
down-lead, so if you omit the 2.2k} dampin;
resistance and arrange for the coils to be tun
through each band by means of parallel capacitance
1t may well be worth the trouble,

READERS' REPORTS

Very few this month due to poor conditions,
but one good onc however:—

D. Boniface (Ripon) did wcll in April, so it
scems that conditions were better further north.
He broke into the u.h.f. field with, Holland (Lopik

L ——

y with Aachen Ch24, Aachen Ch36, and
Hamburg Ch36.

Band III yiclded Holland, Smilde Ch Eé.
Sporadic E reception covers Switzerland (Utliberg
Ch E3), Denmark (Fyn E3), Spain and Sweden
E3, Yugoslavia (Kapaonik E3), and West Germany
(Kreuzberg-Rhén E3).

The RSGB through reader Boniface have
asked DXers to co-operate with them in report-
ing any Sporadic E TV reception over H00Mc/s
frequency, and this means Ch E6. So, if you do
see any, please report either to Martin Harrison
G3USF at 367 Parrs Wood Road, Manchester 20,
to me or to Mr. Bomiface. The frequencies
required seem to be higher than Ch R3 and 4,
and Ic which have been received here at times,
and the chances seem “slim” but look out please,
nevertheless.

~
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@ RESCREENED

@ REFALUMINISED
Regular buyers of Suffolk
and Midland Tubes have
learnt to rely on their oul-

standing qualily, Every SUFFOLK TUBES LTD

Tube fully guaranieed VUTHEY LONGON WIS
with proved performance Tel: Vandyke 4304/ 52867
reliability. MIDLAND TUBES LTD

PRICES * " =ACH 477/483 OLDHAM ROAD

The laree ANCHESTER 10




TRADE NEWS «TRADE
NEWS « TRADE NEWS
TRADE NEWS TRADE
NEWS  TRADE NEWS

RENTASET WIN CONTRACT

A CONTRACT worth £750,000, to wire Dawley New

Town. has been awarded to Rentaset Wired Services
Division. The programmes to be. relayed at present are
BBC-1 and two ITV programmes (Lichfield and Emley
Moor) and the radio programmes will be BBC Home,
Light, Third and Luxembourg.

The service will be a v.h.f. system to enable normal
demestic TV receivers to be used. Cables will be laid to-
gether with other public utilities as the development
proceeds.

The receiving installation will eventually consist of very
elaborate aerial arrays to receive all the programmes
available in the vicinity. The station will be provided with
a;nu automatic start standby generator in case of power
ailure,

RONSON BLOWTORCH

FROM Ronson Products Ltd., comes the Ronson Vara-

flame Blowtorch, a compact appliance which works from
an ordinary- Ronson gas Multi-Fill. The Blowtorch is
assembled in two or three seconds simply by clipping the
torch attachment on to the Multi-Fill which then serves
as an easy-to-grip handle. It then has only to be ignited
to be ready for use.

Also available is a Blowtorch kit, packed in a metal box.
This consists of the standard Blowtorch, described above,
plus three h ‘These h are: a copper
soldering tip designed for use in precision. soldering; a
blowtorch head which provides an extra large diffused
flame, and a flame spreader which gives a wide fan-shaped
flame of fairly low heat-intensity. The price of the Blow-
torch Kit, which: includes - a. giant-size gas Multi-Fill
is 79s. 6d.

The photograph-shows. the copper soldering tip attach-
ment for jobs wherespecial precision is needed.

PHILIPS “76” TY RECEIVERS

TWO newcomers to the Philips Style: 70

range of TV receivers are the 9176 and
3176, 19in. and 23in. models respectively,
Both have similar slim, modern styled
cabinets' veneered in sapele with satin
polyester finish. Simplification of operation
has been increased so that switching 1o
BBC-2 is effected simply by pressing that
control knob, rather than having to first of
all change theline systems. A metal stand
with magazine .rack is-available. for- both
models.

AVO INSTRUMENT SALES DIVISION
MOVES

AVO (MI Group) instrument sales

division has moved to new’ premises
at Avocet House, Archcliffe Road, Dover,
Kent.

The Instrument Service and Spares
departments and the Coil Winding Divi-
sion remain at 92-96 Vauxhall Bridge
Road, London, S.W.1,

PYE OF CAMBRIDGE LTD,

PYE of Cambridge Limited -announce

that in the light of the unusually de-
pressed state of the radio and television
market it has become necessary in the
interests of cost saving and efficiency, to
concentrate the main part of their radio and
television set making at their factories.at
Lowestoft and Malmesbury.

Specialist production of Dynatron high
quality products will continue ' at
Maidenhead.

{
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By L. Lawry-johns

Viwion on Sound

There is another electrolytic capacitor in the video
amplifier circuit, this being C51 32uF. It decouples
e h.t. supply to the screen (pin 9) of the PCL84 V5
mad also the h.t. to the audio stage V8 (PCL84) tricde.
The effect of this capacitor becoming open circuit js
more severe on the sound than it is on the vision. It
sppears in the form of a buzz, which is present all the
ame the vision signal is being received, the fine tuner
aot having any worthwhile effect.

A quick check is to short out R45. If this removes
the buzz, C51 is almost certainly at fault,

Quick Checks
Ne resuits—~receiver dead

Check fuse FS1. If intact and mains voltage is
present at this point, check at dropper. If absent here,
the on/off switch or the connecting leads must be
checked.

Yelves not lighting -

Ensure mains voluge is present at all dropper sec-
noas and at both ends of R99, then check through
beater chain, starting at V14 PY800, coatinuing

Sound in order—no light on screen
Advance brilliance. If no raster is displayed, check
i i i On 405 Brandard the

P of line b n

10ke/s whistle should be heard. If present, and a neon
.ights when brought into the vicinity of the line out-
put stage check the DY86 (V15). If e.h.t, is present
at the tube, which it almost certainly will be if the
DY86 lights, check the tube base voltages. 1f there
is no voltage at the grid pins 1 and 6, check brilliance
network, particularly C146 (0'1uF) and Cl14%
(0-02:F).

Raster present—no picture

Still assuming the sound is in order, a blank but
illuminated screen, fully controlled by the brilliance,
indi 2 fault b e i.f. stage and
the cathode of the tube. The most likely offender is the
video amplifier V5 PCL84. Thereforce check V5 and

iated wol , then V4 similarly. 1f these two
stages are in :;r'aer, check the OA70 vision detector
diode, and the small chokes between this and the video
amplifier. The OA70 is inside the T3 coi! can,

No sound or vision signols

through to the tube heater pins 1 and 8, Pin 1 connects If the raster can be displayed on the screen when
0 chassis. -« advancing the brilliance control and there is some
evidence of noise from the loudspeaker and on the
Valves lighti screen, check the acrial input, If in order, check the
os lighting tuner unit valves by substitution. Check tuner unit
Check dropper left side sections to THI, thence to  voltages, and resistors for correct value, cable ter-
BY100, h.t. output of which should be about 240V  minations and common i.f. stage V3 if necessary.  ~~—
de. The usual type of tuner unit fitted is quite acces-
=2 234V Yo primery of o Oulpit transtormer T2 = P
H12 209 Jo Pipn 2 HT 243v] 83 RO4
M ol C;I‘% o
ur DT BT T S e e
-m' m“ 3 8 v R o W Ve vl 74
g3 A
e C<¥) < R >
o G5 H /
ade p o, iAo
T c'%j-]@-l-\-ﬁ:ﬁw Tw | cm}[ .ﬂ “x\‘
R S S )
Fig. 4—Arrangement of heater and d.c. supplies. -
S




472 PRACTICAL TELEVISION July, 1966

tsible, but where the press
button type of tuner s
‘encountered, access o com-
ponents is nor always easy,
'nd a certain amount of
patience is necessary to effect

ain  replacements.  The
alternative is to return the
tuner to the makers.

2]
1
T

Tas
OF
o€
To o
o

To R16 on CRT unit
C143
[ 3
-\
3
5

VE

-2
a0d)
el
E3
R34
c.650
W
i
EHE Reciler

To PLB1 i
sy urit

|

No sound, vision normai

Check V8 PCL84, hit
{voltages 1o pins 2, 6 and 9,
1bias voltage at pin 7. If the
‘audio stage is in order, as
evidenced by a hum when the
OA81 limiter is touched,
check the OAB1, the V6 EF80
and voltages and the QA79
inside the T4 coil can.

Distorted sound

If the sound has a choked
quality, worse on strong
signals, check R67 (4-7M0),
associated components to the
OA81 and the load resistor
R68-(220KQ) of V8 pin 2. If
the outpur valve V8 over-
heats as the volume is
advanced, check C85 (0-01uF).
Weak signals

Check aerial input. If in
order check V1 PCCl89 o
tuner unit. Then check V2
PCF801, R12 and RIS, tner
unit voltages and commeon i.f,
4| stage EF183.

Improper operation of channel
selector
Clean and lubricate surfacy
contacts, disc studs, etc., in
tuner. Ir is unnecessary to
strip the tuner, merely remove
the cover and rotate the
sclector to expose studs in
turn.  Check smooth move-
ment and return spring of fine
tuner.
Oscill di

If optimum signals are not
obrained with the fine tuner
here atound the mid-
position, set it midway,
which brings the hole in the

- - 5 5 A
~58% pulley in line with the aper-
Ia%a "_— ”i ture  where the required
—— oscillator coil core will pre-

\\EE sent itself, and adjust the core
xS for maximum sound with a
suitable non-metallic rool.

X
. L“_: \52 Poor sync
e & _ Inability to lock the field

e tee
i
i

PC34@From P32

To skt 2 on CRT. unit

|0 RSO in
tiew osculator

Fig. 5—Sync and line scan stages.

o

5%

prisg O
T pin 4 of T4

PRS2

To, CO2.A82  In fiew oscliator

t , as  referred  to
1 above,  implies that the
iy control is at the end of its

travel.  When this is not
the case; ic. the picture can
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-
g

From
on IF strp

Fig. —Field scan and c.r.t. network.

be made to roll both up and down, bur will not
remain stationary, the trouble is lack of synchroms
palses. These pulses are fed to the timeb

video amplifier cathode bias circuit has a 100uF
electrolytic across one of the 1200 resistors. This

ia Cl
F, through a filter R102 R103 C123. C\23 is @
04/uF capacitor which can and sometimes docs short
® chassis, causing a complete loss of field locking.
When the pulses are present, but weak, the trouble is
mot necessarily in the sync separator stage at all. The

can me open circuit, causing slight loss
of contrast, which may not be noticed, but the effect
on the low frequency field sync pulses is more drastic.
The possibility of this capacitor being at fault is not
ﬂ::‘::eyj realised when u fault of weak sync ls being
[

LINE SCAN DISTORTION

«—continued from page 459

column of short, irregular white lines at the left
of the screen is caused by corona or flashover often
m the line output wansformer during the line
retrace period. When the symptom is mild, it
can best be seen on an unmodulated raster, as
shown 1n Fig. 14.

When the line output uansformer is respcmsnbl:,
its replacement is usually

Fig. 15 shows a symptom that is not all that
easy to photograph, and yet onc thal cuuses qQuite
a bit of trouble. It takes the form of the thin,
watery-looking. vertical line towards the lefi of the

screen. Again, it has its origin in the line output _

stage, and is usually caused by a very short-dura-
tion burst of r.f. interference from the line time-
base when it “switches” from the booster diode to
the line output valve.

Change of line output valve is one way of
cunng lhe eﬁec( in obstinate cases. Others may

the symptom; but it should be noted lha:
the effect is aggravated by incorrectly fitted shields
and screens around the hine output transformer
and eh.t. secuon and by a weak aerial signal.
Sometimes it shows up more on a BBC channel
than an ITV onc—or vice versa, depending on the
relative signal strengths.

CORONA EFFECTS

‘The flashover results from poor insulation in the
windings of the line output  transformer, for
mstance, but poor insulation in any compon:m
associated with the pulses generated in the line
output stage during the line retrace can cause the
effect, some sets wet or damp weather
encourages the effect, it almost disappearing dur-

the summer months, A set running from an

oor or  set-top aerial could produce the
wmpmm, yet it could disappear altogether by
using a good outside aerial on the same set!

of a smatl cf. choke in
series wn(h the anode of the line output valve
(top cap) and, may be, also in series with the
cathode (top cap) of the booster diode.

Again, the effect is invariably aggravaied by a
weak acrial signal and by running an aerial close
to the set. It can also appear after a servicing
operation due to badly refitted screens and shields
around the line oulpur transformer wnd chit
rectifier,

WINDSCREEN WIPER EFFECT

Note that the symptom can be radiated from o1
to a neighbour’s receiver. If the sympom is
caused by an interfering neighbour’s set it often
flits to and fro horizontally across the screen,
giving the impression of windscreen wiper action,
if the interfering set happens to be Teceiving a
different channel to the affected set. For obvious
reasons. the effect, whm radiated is called “wmd-
screen (or dshield) wiper 5
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LAWSON BRAND NEW CATHODE RAY TUBES

The rapidly increasing demand for a complete range of new tubes of the very
highest quality is now being met by the new Lawson “CENTURY 99"

range of television tubes,

SPECIFICATION:

The new "Century 99" range of C.R.T.s are the products of Britain's premier C.R.T. manufac-

turers. All types are exact replacements, manufactured to tne original specification, but incorporating the very latest
desjgn improvements to give superb performance, coupled with maximum reliability and very long life.
“Century 99" C.R.T.s, available as direct replacements for the following makes and types

GEC and COSSOR Also

MULLARD MAZDA BRIMAR EMISCOPE & EMITRON ENGLISH ELECTRIC
MW43/69  AWI6-80 CRMI2I CMEI901 CI2FM CI7sM 4714 141K
MW43/64  AWIE-2I CRMI2) CME 1902 CIl4FM 19/74 415 171K
MW16/24 CRMI22 CMEI CI4GM CI19/16A 415G 172K
MW31/74 CRM(24 CME2101 Cl4HM CI19/10AD kY 173K
MW31/16  Twin Panel CRMI4l CME2104 CIUM 19AH 53T 212K
Mw43/80 Ypes CRMI42 CMEROI Cl4LM CI9AK 5/3 7102A
MW3é/44  A4T-13W CRMI14) CME2302 Cl4PM CapA 53T T201A
MW53/80  AS59-16W CRMI44 CMELIN CI71A Ca17A 14K P4 7203A
MW53/20  A59-i3wW CRMI53 Ci74A C2IAA 17ARP4 7204,
MW43/4) CRMI7I Twin Panel CI75A C2IHM 17ASP4 7205
AWSS.9] RMI Types CI77A C2IKM 17AYP4 7401A
AW59.950 CRMI7 CITAA C2INM 21CIP4 T405A
AWS3-89 CRM211 CMEI906 CI7AF C2I5M SE14/70 T406A
AW53-88 CRM212 CME2306 CI78M C2ITM SEI7/70 7501A
AWS53-80 CME(4) CI7TFM C23-7A 7502A
AWA4T.9} CMEI402 CIIGM CA-TA 7503A
AWA4T.9Q CMEI702 CITHM C23AG 7504A
AW43.89 ME N 74 cinm Al 7601 A
AW43.88 CMEITO5 Ci7LM TIGIA
AW43-80 CME1706 Ci7TPM
7Y £4.10.0 Terms: T LAWSON TUBES
147 ... £5.10.0 cw.o, FULL REPLAGEMENT S RATSONIESTATE FAC VRN
17 ... £5.19.0 Carrand GUARANTEE 18 CHURCHDOWN ROAD,
19°21°  £7.15.0 oy Completafitting Instructions supplied v EEN )

NEW RANGE U.H.F. AERIALS for
BBE2 (625} line transmissions

All U.ELF. acrials now fiited with titing
bracket and 4 element grid refiectars.

el Ari
14 eloment. 75/-, L
MastMountingwith2in.clamr .Telcment,
42/6: 11 element, 55/-: 14 clement, 9/-: 18
slement, 70/-. Chinney Mounting Areays,
Complete, 7 clement. ‘72/6: 11 clement.
i~ 14 element, 87/6: 18 clement, §5/-.
‘omplete assembly instructions and hints
on installation with every unit. Low Lowa
Cable, 1/8 yd. U.ti, Preamps, (rom
73!-. State olearly channel number require
od on all orders.

BBC + ITV - F.M. AERIALS
BRC (Band 1), Tele-
scopic loft 21/=, External |

5/D 30}, “"H" 0,

o TTV (Band 3). 3 Dlew
ment loft arroy, 25/~ 5
elemeat, 85/,
unting, 3 ' eloment,

3 elcmont. 45/,

. 413 145,
48/8: Wall mounting 143
i e
+3. : 1+5,
VHEF transisior
amps lrvm]
F.M, (Band 2). Loft 8/D, 12/€ “B". 30/~
3 blekent, 53/6. Externai units avatiable.
Co-ax cablo, 8d. vd. Co-ax plues, 1f3. Out-
boxce, 4

pre-

e

ues, u
Tet box Dipiexer Crossover Boxes,
/8. C.W 0.0, F. & P, 46, Scod
k stamps for lllustrated lista,
QUUTATIONS I'OR SPLCIAL
ARRAYS AVAILABLE ON REQUEST

K.V.A. ELECTRONICS (Dept.P.T)
17 Central Parade. New Addingeon
urrey

_LOD 2266

NEW VALVES!

Guaranteed det Tested

24 HOUR SERVICE

1RS, 185, 1T4, 354, 3V4, DAF9L, DF9L. DK9),
DLE, PL84, SET OF 4, 14/8.
DAF#6, DF%, DK, DLO6. SET OF 4, 83/6.
RS 4/- EBF# 5/
155 3/9 ECC8l 33 PLL  6/8
T 218 ECCE2 4/ PL82 Bi-
s 4/3 ECC33  4/¢ P 511
ave 5. ECC85 53 FPL84  6i-
SYIGT 4/ ECHE 5/ PY3R 8/
BKIG 13 ECHI2 %9 PYR 88
SKUG  3/3 ECHSI 5/6 pY® 418
GVes 3. ECL8O 8/11 PY8l 5k
10C2 11 ECL82 6/8 PYs:z 419
Al 11 ECLES 8- PY® 5,
o ige EE g
WFLL O3 EFl 59
LG /@ EF0 473

B4 11/8 EFgs 5
P°19 116 EFSS  6/8
WPLI3 10/3 EFEC 473
DAGR "6/ EF9 259
DAFSL g 813

AF9S 5/11 ELAL /8
DF3 “3/6 EL8M 418
DFDl  2/8 EMBL &/

Foé 511 EYSI  6/11
Dk3z 9l EY®6 511
DKOL 4/~ EZ0 3/8
DK®2 7,9 Fz80  3/§
DKS6 &3 TON 1
DLZ 66 KT6l G2
DL 419 N18  14/8
DLY2 43 PCCH 56
DLS4  5i. PCCao 1073
DLW 511 FPCFi0’ 0/8
byBe 63 PCFB2 5§
DY¥& € PCFA 8-
EAHC80 8/6 PCLI2 6/6
EBCA 873 PCI& g9
EBF80 5/ PCLBA 7/

5. 716 ZTT o
Postage on 1 Valve 9d. extra. On 2 valves ar
more, ‘postage 6. per valve extra. Any
parcel insured against damage in transit
84, extra,
Office address, no callers,
GERALD BERNARD

83 OSBALDESTON ROAD
ST

OKE NEWINGTON
L N.I6

FIRST-CLASS RADIO

AND T/V COURSES...
GET A CERTIFICATE !

After brief, intensely interesting study
—undertaken at home in your spare

can secure a recognised
or extand your
of Radio and TV. Let us show you how.

time—’

FREE GUIDE

The New Free Gulde contains 120
pages of Information of the greatast
importance to both the amateur and
the man employed in the radio
industry. Chambers College pro-
vides first race postal courses for
Radio Amateurs' Exam., R.TME.B.
Servicing Certe, C, & C. Telecoms.,
AMIERE Guide alio gives
details of ringe of diploma courses
tn RadiefTY Servicing, Electronics
and other branches of englneering,
together with particulars of our
remarkable terms of

Satisfaction or refund of fee
ite now for your copy of this
invaluable publication. 1t may well
prove to be the turning point in your
career.
FOUNDED 1885—OVER
150,000 SUCCESSES_____|

CHAMBERS COLLEGE
{Oncorp.. National Inse, of Englnesring)
(Dept.s384V), 148 HOLBORN

LONDON, E.C.i




Problems

Solved

-

ECKO T356

The U191 glows blue when the set is switched
we and by the time the picture and sound appear
bewd cracking and arcing appear in this valve. 1
xeve tried changing the valve, also 30P4 and U26,
bax the trouble persists.—H. G. Smith (Malmes-
sary, Wiltshire).

We suggest you check the line linearity choke on

ur receiver. This is on the rear wall of the e.h.p.
compartment and the core of the choke frequently
siades down its former 1o short to chassis.

HMY 1846

When first switched on I get a very dull and
ant-of-focus picture, but after the picture has been
em about three minutes the picture clears up and
1 have a black strip about lin. from the bottom.
Also if T increase the brightness control up past
position where I get a good picture it increases
sae height and then the picture goes off and a blue
glow in the neck of the c.r.t. appears.—P. Johnson
(Chesterfield, Derbyshire).

The main trouble 1 your case is a faulty picture
zube. It would seem that this has poor vacuum
The other sympioms could be aggravated by (a)
fow h.t. voliage due to a worn h.t. rectifier, (b) low
emission eh.r. rectifier, booster diode and/or line
output valve and (c) a worn field output valve.

FERGUSON 3602

This set was converted to 625 in April, 1964,
and has been working satisfactorily. I now find
that on 625 the best positions for sound and vision
do not occur at the same setting of the u.h.f. fine
mnoer. When tuned for best picture the sound is
very distorted but can be brought back to normal
for a few minutes by switching on a light or other
electrical appliance.—P. Sparks (Reigate, Surrey).

You should check both the valves on the w.h.f.
wuner unit by replacement and, if the fault persists,
check the components and rectifiers in  the
dwucriminator citcuit (these are W9 and W10 on
st panels).

Whilst we are always pleased to assist readers with thelr
technical difficulties, we regret that we ore unable to supply
diograms or provide instructions for modifying surplus equip-
ment. We cannot supply alternative détails for constructional
articles which g
TAKE TO ANSWER QUERIES OVER THE TELEPHONE.
coupon from p. 477 must be attached to all Queries, and o
stamped and addressed envelope must be enclosed.

WE CANNOT UNDER-

ear in these pages.
The

SOBELL TSI7

This set has lost some of its sound on g¢hannels
10 and 5. 1 have changed the valves in the sound
section and the channel 10 sound is OK but the
BBC sound is weaker and there is a mains hunr
present (on BBC only).

The picture is good on both channels. I have
removed the biscuit from C5 in the tuner aud
changed the 1Kk} resistor but the hum is still
there.—H. A. Lloyd (Aberdare, Glamorgan).

You do not say whether or not you have retuned
the channel § oscillator coil core. This, of course,
must be done to clear the hum.

Then check the electrolytic capacitors associated
with the PCLS3, the 100xF 12V cathode capacitor
and the h.t. decoupling capacitor 24+8uF 350V.

FERGUSON 204T

Can you let me know how to remove the line
output transformer from this set?

It appears that the chassis is nor made to be
removed Irom the cabinet. Have you any
comments on this?—W. C. Wilsher (London, N.4).

We do not understand why vou are having
difficulty n removing the chassis. Once the front
knobs and the side panels are removed the two
rear edge screws are released, the LS leads
unplugged and the chassis is withdrawn complele
with twbe. The LOT. 1s removed from below
being secured by four PK screws.

AERIALS

1 wish 10 make a skcleton slot aerial for chanu:
S, BBC. Please tell me height and width.—Ian
Grewar (Dundee, Angus).

There s litile point n using a skeleron siot by

itself. J-beam aerials use the arrangement in an
integrated aerial design which then’ facilitates
matching. However, the slot should have an

overall length of 7ft lin. and a width of about 6in.
Marching can b2 by stubs clamped at thé centre of
the slot and **v-ing ™ in to abour lin.
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PYE ¥TI7

This set has a picture which is cramped at the
bottom and extended at the top. I have changed
all the relative valves without avail. The voltages
appear to check with the service sheet.—D. Byrne
(Peterborough, Northants).

We advise you to check the 200xF cathode bias
bypass decoupling capacitor and the 16uF screen
g:id decoupling capacitor on the PL83 frame output
valve.

DECCA DM17

On this set the e.ht. has disappeared. I have
replaced the line output transformer and put in
a new EYB6 but there is siill no whistle and oo
spark from the anode or heater of the EY86. I
have substil d several but still the
fault persists.—R. V. Bailey (Coventry).

You should check the line drive to pin 2 of the
PL81. If this is absent the PL81 should overheat.
If it doesn’t, replace the PL81 and the ECLS0.
Check all components associated with the width
and linearity circuits,

PYE 31UF

After switching on the picture is very dark but
during the first ten minutes becomes brighter until
even with the brightness control turned right down
it is still too bright.—J. Williams {Staffs.),

Your symptoms suggest either a faulty c.r.t,, a
defective PFL200 video amplifier valve or trouble
it the transistorised circuitry. If you suspect the
lmer_ we w_ould advis'e you that the makers do 2

tuner/i.f. strip via
your local dealer.

BUSH TV93

Could you please enlighten me on the cause of
speech being slurred and unclear; the picture is
OK?—~R. Macfarlane (Liverpool 6, Lancs.).

You should check the PCL382 audio output valve.
If this is not at fault check the iated

TELEVISION July, 1966

PYE Ci7

Twin white lines show at the top of the picture.
Manipulation of the vertical hoid and fine tuner
will move them above the picture but this then
becomes unstable. If this is due to slow field
retrace how does one speed it upa—]. C. Basham
{Darlington),

Slow field retrace causes the “ pulse and bar”
test signal to be displayed. To put this right halve
the value of the 47k(} cathode resistor on the
ECC82 field generator by fitiing another 47k
across it (i.c. spigot to chassis).

K-B RY IMPERIAL

There is a reasonable picture but the top is
elongated with the lines wide apart. Adjusting
the height control leaves a black border on top and
can you tell me the type of metal rect'fier on this
set and if it could be replaced with a BY100 type?
—A. J. Astell (Bristol 3).

You should check the field output valve and its
cathode circuit electrolytic capacitor.

A BY100 diode can be used in series with a 250
wire-wound resistot.

BUSH VT35

Please could you tell me what type of tube is
fitted in this set? The tube is burnt out and the
label off the tube has been destroyed. I have your
volumes of TV and Radio Servicing but the only
model near to it is the TV7S, which has similar
circuit valves, etc.—William Ward (Brierley Hill,
Staffordshire).

The c.r.t. in the Bush TV8S is an AW43/80.

FERGUSON 306T
The front glass and face of the tube are getting

very 3

I should be very pleased if you could inform me
how to unbox this set and allow me to clean the
front.—B. Beharell (Leigh).

R h i selector knob and fine tuner.

components and the IMQ resistor to pin 7 of the
EB9l. Check ECC82 valves.

EKCO TC369

This set has run trouble-free for five years uatil
recently, when the picture became indistinct with
severe sound on vision and buzzing on the sound.

replaced the 100+42004F smoother and
inserted a set of new valves. I also replaced the
sound rejection circuit capacitor 47pF prior to the
vision if. stage and also replaced the 0-001uF
decoupling capacitors for the vision if. valves
6F26 and 6F23,

The picture and sound are now perfect but I am
still getting sound on vision in spite of attempts
at ing—S, C. Noble (Cottingh E. Yorks.).

We advise you to suspect defective secondary
smoothing, namely the 16+ 16uF capacitor towards
tl;]e top of the if. strip adjacent to the sound output
valve,

Remove side panel and disconnect loudspeaker
leads. Remove lower rear screw on the inside each
side of the cabinet. Push cabinet forward an inch
or 30 and lift off base plate and chassis, ie. take
the cabinet off,

PYE VT7

This set shows a white line across the screen
about the level of an object’s eye level. It looks as
if one or two of tbe lines are missed bnt looking
closer the line or lines can be scen at times and
for periods the screen becomes normal with all
lincs very even. When the white line appears the
lines above it seem a bit thicker than the ones
below.—P. L. Guppy (Sherborne, Dorset).

Your indi Barl oscillations
in the PL82 frame output valve. This is normally
due to a defective valve but can -_lwd;b: caused by

in

stages.
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w8 HVY40

This set should have a C14BM triode picture
meibe. It now has an unmarked tetrode tube,
e emission of which is failing rapidly.

Could yvou please suggest what type of tube I
sisculd get to replace it or would it be better to
scpiace it with a CI4BM. The set works very
weil in all other respects.—DP. H. Priest (Chesh-

-, Buckinghamshire).

It s cssential to check the heater voltage across
ge=s 1 and 12. If this is 6-3V you can use an MW 36~
2¢ ‘oo wrap magnet required) tetrode tube for re-
Fscement or, if you wish, a CI14BM. If the voltage
» 12-6V across the heater, use a C14FM.

FERGUSON 306T

The picture width is reduced. The linearity
coatrol will not increase the picture to fill the
frame. The picture is flat at the bottom and
spen at the top.

R103, the frame linearity control is not work-
ing. and R33, the contrast control is not work-

TELEVISION 477
ing. On channel 1, the picture is faint and on
channel 8, the picture is either overdefined or
sooty.

Increasing the input voltage by plugging the
lowest voltage tapping only slightly improves
performance.

I have changed V1 (PCC84) which has had a
long life, but both V1 and V2 seem critical and
perhaps need matching.—R. Collis (Hounslow
Middlesex).

Check the h.t. voltage. If this is low, replace the
PY32 (PY33) rectifier. If the h.t. is normal check the
PL81, PY81 and PCL83 valves. Check the a.g.c.
circuit for shorts and the wner unit coil biscuits and
conracts.

: QUERIES COUPON

§ This coupon is available unnl ULY 2ist. 19s =
muse accompany all Querres senc in accordance with the |
I notice on page 475. 1
1 PRACTICAL TELEVISION, JULY. 1966 |

TEST GASE L4

Zach month we provide an Interesting case of television servicing
= exercise your ingeauity. These are not trick questions, but are based
& actual practicaf faults.

Having acquived an oscilloscope, an. experi-
menter proceeded to secure traces of the
prcture signal waveform from the anode of
the video ourpur valve, He set the timebase sweep
that several waveforms of line signal were
sicely displayed; he then reduced the sweep in an
endeqvour 10 obtain a field period display. This
ke found quite possible and a reasonable display
on the ITV rransmission was achieved.
The experimenter later reproduced the exercise,
bui this time on the BBC transmission. He then

obtained a field period display as shown below.
This was identical to that from the ITV trans-
niission, but on BBC he discovered a pulse on the
display that was not present on ITV. This can
be seeri on the accompanying oseillogram, during
the field blanking peviod.

What is the explanation of this pulse? Sce next
month's PRACTICAL TELEVISION for the answer to
this and for another item’ in the Test Case series.

SOLUTION TO TEST CASE 43
Page 429 (last month)

The slightly high heater chain current indicated
that for some reason or other the heater chain

voltage, across each clement, must be our of
balance.
The next move would have been for the

enthusiast 1o measure the a.c. voltage across each
valve heater in turn, The character in our drama,
in fact, did just that. ¥e found thar the voltage
on all the first valves he checked was some few
per cent higher than the rated value. However,
when he came to the heater of the PY33, he found
the voltage here was 19 instead of the rated 29!
Now, in a seri¢s-connected heater chain, the
voltage across any hcater or element in the circuit
is a direct function of the resistance of the element.
In the case of the PY33, the hecater resistance had
fallen (or the valve could have had an abnormally
low heater resistance from new) and thus less than
the correct or rated voltage was deyeloped across
it. This meant that the missing voltage was spread
over the heaters of the remaining valve, resulting
in their over-running and consequent premature
ure,
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MISCELLANEOUS

CONVERT ANY TV SET into an Oscillo-
F nstructions and_diagrams 12/6.

REDMOND, 42

Sussex.

Dean Close, Portsiade,

Proctical Television Classified Advertisements

HAm A= per  dlne

ereof, ayeraxc flse words to lm-.
mlnlmum 2 linen. Boy No, I, tra.
Auvcrn«menls :mnl

levision'
Nouthacmpton SImL

PARTRIDGE TECHNICAL
PUBLICATIONS
Dept. v
2125 Hart Road, Thundersiey. Kasex,

SETS & COMPONENTS

“HEATHKITS™ can now be

London and_purchased _on H.P.
brochure. DIRECT TV REPLACE-
MENTS LTD, [26 Hami

Wees Norwood,'S.E.27. OlPly Sl 6166

STOP

FULLY GUAIANT!:D LO.P,.T.

A few of the typas are Imnd nlnw—
BUSH TV 53-66. TV 79.1{5R, o

P.V.P.20 stc,
PHILIPS |7uu 17TGI00U, etc
PHILCO All at 58/«

etc.
NEW FROM STOCK
MKCO state model.

tena
PYE X All ac 455
F.O.P.T. REWINDS 3a%s,

We a1l types of trant

S.A.E. Enquiries 2,42 41.,C.0D. 68

WITWORTH TRANSFORMERS Ltd.
2‘ AII Saints Road, North K.Min ton
w.l Tedephone: BA' 1

TV SPARES

Fully Guaranteed Makers’ Parts
Telephone orders sent same day
Line Output Transformers

Murphy V270-280, 85/.; VJIO-)W. W~
Vllﬂ-S«) 85-; V65§9.759, ."’ 80, 95/
Elmo DI-HI-W—JIMII, 61'6x 330~3)l

3. Ferranti 1001-1002 etc., "’9-
79’!. Ferguson 3067-308T, §8/-. H.M.
1840-1848, 726. Pye VT4, vTI7, CWI7
etc., 6276, K.8. QV30, ﬂ". Albn 24 e,
5§/, Cossor 930-939 exc., 5276
Any other maka or m-l supplied,
Sean Coils lrom 58/«

Largs quantitias used parts a ble
EXCO-FERRANTI SHROUDS
1776 each, P. & P, 116
Free Insurance and Quanticy discounts
Open all day Saturday
Torms: CW.O. or C.O.0. Post & Pack 4/-
T.C.S5. M{O Dept.

BROCKLEY TV
(Mantone Led.)
18 BROCKLEY CROSS, LONDON SE4
Tel. TiDaway 5394 (doy), 01-674-248) (nighe)
CALLERS WELCOME

SETS & COMPONENTS

{continued)

OLYMPIC 1l TV. S.A.E. for itemised
Eﬁw list.  AJAX ELECTRONI(S 18a
umboid Road, Fulham, S.

TUBES, AERIALS, VALVES

1 & n asriale.
h l

£ Lhe t
neineers. S.A. l. for lise

G. A. STRANGE

ADN}.LI) NORITL WIRAXHA) LL
peaham, Wiits, Tel. Marshleld 2%

e and o

v SPARES. fully guaranteed. oMakers
L.lephon qrders sent

ym stocked.
4/- p.0. Ekco/Ferr, Plastic Hsys,
KINGS (ORPINGTON) LTD.. 8 ’ Cra;
Parade, Main Road. St. qulsCray Kenl
Orpington 30366.

R. & R. RADIO & TV
SERVICE

44 MARKET STREET

BACUP, Lancs. Telephone: 465
6FI13 4’61 PY32 - ) 30P12 1.
6K25 107« 6FI5 8- | 6L18 4'6
6301 S 6U4 §/. | 99Ws  SI-
EBF8O  S'- | EBY 11« | 6F1 26
EF9) 26 | EBF89 - | EFBO [0
ECC82 4/-| EF8S 5'- | ECLBO ¥~
200 5/« | EY86 . | 30FS o~

| 5. 2004 706 | LI TIe
PCC84  4/. | PL38 6/« | PLB2 -
PCLEY  SI.| PCFBO  4/. | PYS3 5t
PLE3 4-| pLBI $/« | U301 [
PZ30 §/s | PYBI ¥ | 0PIy 518
10F) 1. | usol 76 | 20F2 S
10P14 S’ | JOLDII 5/~  20PS 66
2001 - | 2001 51- 1 30P4 76
30FL1 &8 | 20P) o6 | PY®R2 §l

Post 6d. per valve. Three or more
post free. Ex used Equip.

New valves, 6K8, 6R7 416, 6K7,
6F6, 6BBG 3f-.

Turret Tuners ex TV as removed,
8/., post 2/9.

Line output transformers, scan
coils, etc. State make and model
No. with all enquiries.

Fireball Tuners, as removed 14/6.
Post 2/9.

Ekco line output shrouds, 8'-
incl. post.

Ex A.M. 2° Rnd Meters, D.C.
1.5 M.A. IS/, P. & P, 3/..

% 1
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THLEVISION TUBE SHOP

THE
NEW TUBE Speclahsts
AMT-13W .

CMEI702 1703 |
CMEI705
CMEI901, 1903 .
CMEllol, 2104 .
M

MO N NN NN NN IS NSO NE S5
L -1 - X1

?a?hh;naapsanasps.ehhbh.
» NN
crorrrocrrn

Manufacturers’ Reprocessed Tubes
available ot £1 each less than
the above prices.

All tubes tested before despatch
and guaranteed for 12 months.
CARRIAGE 0/, via B.R.S. or
I5l. via passenger train. Add 2/6

for Comprehensive Insurance.
TERMS £2 dowa (p|us carriage)
balance £1 per month
Midland Stockists,—
Amateur Electronlcs Co.
240 Lichfield Road, Aston,
Birmingham.

TELEVISION TUBE SHop

48 BATTERSEA BRIDGE ROAD
LONDON S.W.Il. BAT 6859
JUST SOUTH OF THE BRIDGE
OPEN SATURDAY UNTIL 4 p.m.
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SETS & COMPONENTS

(continued)

Television Classitied Advertisements 4

WANTYED

fcontinned)

GENUINE BRAND NEW TUBES! ’
2 YEAR GUARANTEE (leading manfrs.)
Space precludes 'ull fist but representative range herewith.
e scocks, carciaga 10f-.
TOP QUALITY WHY BUY ORDINARY REBUILDS!
CIP 124, MW31 74
AN, HEIm
O 144, AW 36 20, MW6[34, MW 36
amm3 80, 88: MW43/80, 4: 59 CRHI'II CHMEG3, (708
aeva |, 91; CHMEIN, 1903
CPENMM, 3; AWS3/89, 9, CME2104, HWSII” AWS3/50 e

ALSO 19 and 23" TWIN PANEL TUBES. £10 and lll.
Send lor ree full tube and valve hsc

7. 00

Tachmey advice available. Immediacte despatch

PHILIP H. BEARMAN
¢ POTTERS ROAD
NEW BARNET, HERTS,
Telaphone: BAR 1934 7673

STOF PRESS!

E_41)
Quesccy discount

FOR SALE
NEW MULLARD BY100 o T
1T+ 25 ohm Resistor

BLSO New EF80, PCF”S PC97
PCFRO0I, etc. 5. NEW |2in, tubes S0/,

M/8 E. JOHNSON

VALVES & SERVICE SHEETS
TV AND RADIO, MOST MAKES

- Price 4/6 each, plus 6d. postage.
= NK AVENU NE' ;
m’:EAT Herts. !in.u Only) VALVE Price List sent on receipt of
- stamped envelope. Valves guaranteed
New and Boxed, jor Only.

TV ELECTRONICS
Marketing House
34! Edgwara Road, London, W.2

VALVE CARTONS ai keen pnces. S:nd
t/- for sample and lis1. A
MAKERS, 75a Godwin Sirect. Bradford I

METAL RECTIFIERS

lnﬂ

MRALIAL (FCIOL) 230 v. -

it 'Cllml' ToR Al 1983 (31
TYPRS

F.M. £8-10 755

TRANSISTOR TUNER CHASSIS

»
Famped eprel
targaim offern i weters
Tntercomis s Walkle-Talk
Ustes <1 F. 8 1.t

DURHAM SUPPLIES

175 DURHAM ROAD BHADFUnU 8 YOuKSHIRE

oo cad
adios, Haby Alarme

]
it to 4T oualty smalifeit. Uperalus i
amginbae 41810 tor mMORthS ul wie (rem 5 2.3 o

TECHNICAL TRADING (€O,

"l Order, Davo n Court, ?lrk
Crescent Place, lrl[hmn 9072

" Tettenham Ct Wi Mus 1:]:

WANTED

2 352 Fracton Roa 203
T2 East Streac, Souﬂumpusn 25851
WANTED_Comecuive back numbcn of
ANTED
2/6d. per cony paid, CUARRE, 14 Mareil
FOR SALE on Gardens, St. John's Wood, London.
ISCILLOSCOPE.  Heathkit  10-12u,
o bol £33 Apply PRIDDEY,
Hazreloak Road. Shirley, Warwick o
NEW VALVES WANTED . . . EYSL.
EY86. PLAI. F30. "PCLE2.
HESIVESTRIP LABELS. " emboued | PCLS). | rvu RI9, 30P19, L3S etc.
&oF.VC, various et by rewm.  DURHANE
Lo A o BROWR, SU"LIFS 175 Durham’ Road, Brac-
Pamage < Londen, 5.W.6. ford 8, Yorks, A

WANTED—Popular BranJ New Valves—
R.H.S., Suml‘ord Houu, 338 Great Horon
Road, Bradfor

SERYICE SHEETS purchased. HAMIL.
;'ON RADIO, Western Road, Si. Leonards
u:

X,

DAVIAGED AVO METERS
Modeh 7 und % Any coad
quanity.  HUGGETTS LTD..
son's Road, West Croydon,

ANTED
. Any
14 Paw

SERVICE SHEEYS

QFRVI(E \Nl’FI‘\ L7500 4= ecach.
ALWAYS OPEN.
5 Solllh Slnx‘l Oakenshaw  Bradford.

SERVICE SHEETS,
For all mlkﬂ of Radio. Ytlwmon. Tape
Recorder Prices from .
Canalogut o‘ 5@ model 2
Free fauli-finding guide with all Service

All ypas of Valves, Components, RadiofTV
Books, Please sand SAGE, for hits,
Please send Stamped. Addrnnd Envelope
with all ordees and en

MILTON RADIO
Western Road, St. Leonards, Sussex

SERVICE SHEETS

41- each, plus postage’

We have the largest supply of Ser-
vice Sheets for ail makes and types
of Radios and Televisions, etc. in
the country (speedy service).

Yo obtain the Service Sheet you
require; please complete the at-
tached coupon:

Name: ...
Address:

To: S.P. DISTRIBUTORS

44 Old Bond St., London, W.I

Please supply Service Sheets for the

foilowing ;

Make: .
Model Now..crveeurnsers R2GIOTV
Model No... Radio/TV

Make:........
Model No.

| also require new 1966 List ol

Service Sheets at /6 plus postage.
(please delete items not applicable)

I enclose remittance of ................
{which includes postage)

MAIL ORDERS ONLY. (July PT.)
(continued on next page)
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STOCK FAULTS

A TELEVISION receiver incorporates some score valves
and semiconductors, hundreds of resistors and capa-
citors, many inductors, and any of these may at some
time become faulty. If we add to this the possibility
of broken fly leads, defective plugs and sockets, dry
joints and other mechanical faults, we arrive at a
theoretical permutation of trouble running into the
sort of figurés that make football pool forecasting
child’s play!

Fortunately for our sanity, these are theoretical
possibilities. Many components seldom go wrong.
Others frequently do so. And more often than not,
faults are confined to the boundaries of associated
sections of the whole receiver.

Fortunately, too, fault symptoms often display
indications of the arca most likely to yield to investi-
gation. A good grounding in basic circuit theory is the
first, and most important, weapon in the armoury of
the TV fault finder. An intelligent application and
interpretation of test procedures is another.

Experience plays a large part, too; its application
underlines the art of discriminating between the
possible and the probable. And herein lies the
essence of gc ing servicing on an cconomic basis. It
is of little benefit to customer or technician to con-
template the theoretical possibilities when experience
should show the way to a short cut.

For the majority of faults encountered in domestic
TV receivers are peculiar to a particular type of cir-
cuit or receiver. Many of these stock faults are
conveniently common to most models and makes of
receiver and by knowledge of such probabilities the
professional service eer can achieve a quick
turnover of jobs and save time for the sticky ones.

But for the amateur repairer, or the professional
without sufficient stored knowledge, a “stock fault”
can be simply a “once-ouly” job. In this case, it is
“back to the drawing board”—a routine of prime
causes, diagnosis and mva.nganon

It was with these thoughts in mind that we
published an article in August 1963, designed to
guide the lesser experienced repairer into some of the
aspects of stock faults. This proved so popular that
the author was commissioned to write a complete
series on this subject, and these articles appeared in
the May-December 1964 issues.

With this issue, following many requests for more,
we are pleased to announce the start of another
instalment of Stock Faults. We hope that the material
will result in many hours saved in TV servicing.

JULY 1966
VOL. 16 No. 190
THIS MONTH
Teletopies 436
Stock Faults by H. W. Hellyer 438
Ohmmeter for Low Resistance
Measurements by H. Webster 442
TV Captions Straight from the
Typewriter 444
H.T. Supply Systems by S. George 445
Servicing the Unfamiliar Receiver
by V. D, Capel 448
Advance in TV Lighting
Techniques 451
TV Terms and Definitions Part 4
by Gordon J. King 452
Line Scan Distortion by K. Royal 456
Underneath the Dipole
by lconos 460
Ideas for Amateur TV Part Il
by M. D. Benedict 462
Letters to the Editor 465
Misleading Symptoms
by G. R. Wilding 466
DX-TV by Charles Rafarel 468
Trade News 470
Servicing TV Receivers G.E.C.
BT45S and BT456—continued
by L. Lawry-Johns 471
Your Problems Solved 475
Test Case—44 477

OUR NEXT ISSUE DATED AUGUST
WILL BE PUBLISHED ON JULY 2Ist
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SERVICE SHEETS

(continueds

SERVICE SHE!-_'I' léadm' TV 5.000
Al

models. List
TELRAY, 11 M.mdlznd Bk.,

l‘m

STATE MODEL No.
S.A.E. DARWIN, 9 George
Lanes.

Strect,
St. Helens,

EDUCATIONAL

TV AND RADIO—,
Guilds, R.T.EB. C

M.LE.R.E., Clty and
etc., on_ “Satisfuc-

Cert
non or Refund of Fee” terms. Thousands

of passes. For details of cxams, and home
training courses (inel dmg pucncd ap-

E.lmlus) in all branches of Radlo. TV and
Icﬂlromcs write for ls&wu» hnndbook
LE T. (Dept. 172K), 29 Wright's

, W8,
AM.L h.E., AM.LER.E. City and
Gulds, C.E ctc. Become & Technician
or Techns

i for bugh pay und securiy.
Thousands of passas, Bor doratl uf exsms.
and courses in all branches of Engincering,
Building, Electronics, etc., write for |
y: bandbook—FREE.  B.LET. (Depr.
71K), 29 Wright's Lane, London, W.6.

TECHNICAL TRAINING

CITY AND GUILDS (Elecmcal, u::A) on
“Sams(ucnon or Refund

Thousands of passes. Fnr “Setatls o
modern courses in all br.’mchci ol'FIcclrml
Engineering,  Electror nl mdw
Automation, cic., 156-page
handbook—FREE. B 1| E T&Depl. 173K).
29 Wright's Lanc, London,

SITUATIONS VACANT

‘RADIO ‘AND TV Exams. and Courses by

Brigin's  fincst home-study School, Coach-
it.L.R.E., Clly uxl Guilds Ama.

teur’s LIC!"LL‘ R T L . Certs

ete. Free

Radio School.

1sh N.luon.nl

f
Russ:ll Sln.cl. Reading.

EXPERIENCED TELEVISION ENGIN-
EER requires empioyment in Edgwarc
Harrow. Hendon or Stanmore districts.
Mon. Fri. Service, Sales or Manage-
ment.  Saloon and Dormobile avatlable.
Box - Num|

TECHNICIANS. Vacancies exist for men
with good standard of education, mechuni-
cal aptitude. andfor knowledge of busic
clectronics 1o train for, inieresting and
varding careers in our Techaical Service
Division. Commencing salary at age 20 is
£630 p.a. a1.21 and over £710 plus bonus.
For our advanced equipment there are
vacancics for men with electronics exper-
ience In which the starting salury can be uj
10 £900 per annum plus bonus. Possibilitics
of advancement to an income of £1,200 per
annum. Good holidzy, pension and mk
arrangements. Please  apply
rsonnel Officer,” Ihe National
Register Co. Lid,, 206/216 Marylebone
mmL London. N.W.1. Phone: PAD 7070

Practical

Radio 176, TV 3/-.

Televiston Classifi

d Adverti

July, 1966

Please mention
“Practical Television”
when replying to
Advertisements

NYLON - P.T.F.E.
ROD, BAR, SHEET, TUBE, STRIF, WiRE
No quantity too smatl
Ust on application
ALUMIRIUM, LIGHT ALLOYS
BRASS, COPPER, BRONZE

H. ROLLET & CO., LTD.
HOWIE STREET, S.W.11
BATtersea 7872
Branches at Liverpool, Manchester
Birminghim, Leeds, Glasgow

PADGETTS RADIO STORE
OLD TOWN HALL,
LIVERSEDGE, YORKS,
Telephone: Cleckheaton 2866
New Boxed 14 fnch tubes MWIIN 37/6

curriage 107-.

N i em g Raeoae D Tneee] BEIe

Carriage 10/-.

ol Model Makers Moter 1 tnclies « 13
D.C. w m 13 Vit 51

28 Vol n from P

T Alro sl Blawer Fam Ho. Bo

New Boxed Loty it Ol Commeu

wl h Two amuu VCRX383 and
VCRX298. Plus 2] smAll vllvcs \md mlm

meter. Relays removed. 57/-.

Feclulme Tubes. Six mo nr.h gunrnm

Alay. 3o/ . MWi3/e0, 30/~ Ahwi3jes. Bor
RMIT2, 50/-. Clt\;)u 12%-. be:

177 tubés tbut withous

hout guarantee
17 each. darriuge on any tube in G.Be 107"
Bucelally Selected Nearly New Valves
with § months' yuarantee. Single valves.
Post 74,

PYS 6. | BT 8- | EF91 2
PCC84 58 pRrP1z 116 | oK7 19
PCF80  5/6 | ECL80  3/6 | 6Kd 2

3 8/~ 5/~ | &Ve 18
PL8L - 5/8 | ECC82  4/3

VAL LIST
ment. 3 months’

Ex o guarantee,
Bingio Valves Post id.

KT36  5/- | 6F14 81
PCFBO  2/- | 10C2 5l-
PCC84 2/ | 10P13  2/6
DCL82 4= | 10PL4 - Bi-
PCLE3  3/- Dl 21
PCL8Y  §i- | L1 5=
ECI 3i- | WEL 4ar-
730 51 | 20P4 a/8
Y81 146 [ U8B0l 8/6
Y82 148 | U3 5/
P31 4 | U301 51~
FLIG 5/~ | Uit 5i~
Y33 5. | U281
B ve | Uz 3=
F1 -1 U 5i-
Ial Offcr. Bush TVSC 17 13-channel
b Sets in good working order fitted with

ood tube. - Cabinet condition fair, £8.
\,arrlu 10/
Untested 11 TV SeY.l. comy le(e ﬂned with
all BBC and 1TV & . Carriage 10/-.
New Jap: Maeplen e:eomplnu with lend and

jau. & ohms § or Smm.. 1711 or 20/- per dor.
08
I)lml(-‘ Ton grade. No duds 3/- per doz.

peakers Temoved from T.V. sets.
8/~ Roln'§ x 4, 8/v. mi
Phl]hz:a Round,
Post on any Speaker 2/9. L X
5° Round Speakers, § for 20/-.

Packed with concise servicing data
««. the “gen” at your fingertips
in one authoritative volume for
day-to-day use!

TAPE
RECORDER
SERVICING
MANUAL

by H. W. HELLYER
AMTS., ALPRE., AM.LSM.

Tape recorders present special prob-
lems to the service englneer. Many
decks are ‘quite complex mechas
cally, whilst hlgh performance is
required of the'assoclated electronlc
circuitry. The best aid the service:
engineer can have In dealing with
recorders is adequate information.
This book provides concise service
data, including circult diagrams and
numerous layout diagrams and
views of mechanisms and adjust-
ments for the majority of tape
recorders and decks that have been
released in this country. The notes
are compiled partly from manufac-
turers’ official data, from trade
sources, and also from bench notes
and observatlons made by the
author in the course of a number of
years' practical servicing. Also con-
tains an authoritatlve introductory
sectlon on the principles and
practice of tape recording, practical
repair procedures, and micro-
phones and matching.

Covers 282 models
in 344 pages
supported by over
345 drawings,
exploded views and
circuit diagrams.  63s.

from your bookseller
or by post at no
extra charge from:

GEORGE NEWNES LT:D
Tower House 9
Southampton St., W-OGE

v 4 p.m.

e el e i
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REBUILT TUBES!

You’re safe when you buy from
RE-VIEW'!

Each tube is rebu.lt with a completely
new gun assembly and the correct voltage
heater.

Each tube comes to you with a guarantee
card covering it for two years against all
but breakage.

Each tube is delivered free anywhere
in the U.K. and insured on the journey.

Each tube is rebullt with experience and
know-how. We were amongst the very
first to pioneer the technique of rebuilding

* F K A

television tubes.

RE-VIEW ELECTRONIC TUBES

237 LONDON ROAD, WEST CROYDON,
THOrnton Heath 7735

SURREY. Tel.

HERE IS WHAT YOU
PAY:
12n. ... £4.150
l4in, .. ... £5.00
I15iny e wn €5 5:0
17in. . s [£5:5.0
19ir. £5.15.0
1 2lin. £7. 5.0
Cash or cheque with

order, or cash on delivery
—Discount for Trade—
Old Tubes Purchased

VALVES

NEW! TESTED! GUARANTEED!

[SETS'™_ ™. ITi 53 Vi DAFUL DF¥l. DR9I, DL DLI4
§ 1§ £r 18/-. DAFDG, D¥wi, ikws, DL, & for 2446,

JePARI dmkclar gitus e g

S m POCSY lo/DIl g/g

9- i

prigi
6/, PrFw2 m‘wn 3/8
L NI

370 mmmll ol
6 3 PerH0l

uu‘rcu« 8: Lo
218 PCLG 8/ VBPM B
3 PCLA4  8/8 URF=0 5[0

‘Icri:Nu m‘vm_n ,s’/-

L]
lle'?i‘hm m l:wu 8/
11/9, PFLS Wh/ m.ma 8/8

4] 1 i
58 TH210 8/6 W77 210
8/3CYL_ 12/8[ROFRG .wrw 14/9TH23S  6/6 XT9 30/~
10/6 DACS2  7/3IRCHIS  6/-|1C9T  6/3(Uns 8- 277 2/

READERS RADIO

14 COLBERG PLACE 85 TORQUAY GARDENS
STAHFORD REDBRIDGE, ILFORD
LONDON N. |6 STA 4587 ESSEX. CRE 7441

Pastage on | valve &b, extym, On 3 valves or more. 8. per valve exira.
A0 Farcel bustrvd neinet. Daraago in 0d extr.

]

‘SAME DAY SERVICE | BB(2, TV, RADID & TAPE REC. SPARES

uHmzs B8C2. Modiy your sec to BBC2. 1955 to 1963 models
covered. Manufacturers' tuners, IF pancls, otc. Send for free lists.
SPECIAL OFFER. Complete Pys/Ekca UHF conversion kitsi—
tuner, transistorised If and T.B. pancl, fittings, circu

manuf'ers cartons. Normally 18 Gns.” Our price €8.1
Can be used to convert all makes of receivars.
TRANSISTORISED UHF TUNERS new, £7.15.0, post 3/6.
TV SIGNAL BOOSTER UNITS. Sens. pain afl stations.
PYE/LABGEAR trant'd; BBCI/ITA or UHF Baccery plug in"s 750
UHF Mains "plug in” 97/6. UHF Hasthead 1050 Pos: Free.
FIREBALL TUMERS. New/tested (KB, RGTN, RGD, PYE,
ULTRA, PILOT. otc) suitable for other models, 75/-, p/p 3/6.
TURRET TUNERS. New, Cyldon off 38 Me/fe, Brayhead |a 120
16, 38 Mr/s 25/, KB MV/F 38 Mc/s 20/-, EKCO 16 Mc/s I5I-, p/p 4
Many others available. Tech. Repl. service for special types incl.
Pye, Ferguson, Sobell, McMich. Large Setection Channel Cails etc.
CRTs. Rebuilt, 12 months guarantee. From €4.5.0. Callers only.
LINE OUTPUT TRANSES, Populir typcs availzbie, brand now
gxace replacements fully puar, A selection which can be supplicd: —
PRILIPS 1768 atc., STELLA 8617 ece. 6 |

EKCO 22) 1o 331 (U2S) T | “vansicior
FERRANTI 1001 to 1011 {U2S types) ... 426 c"l::w ;ng:u"
EKCO/FERRANTI (U2¢/perspax types)... 7976 | Doves

FERGUSON 406 ta 606 ccc. T44; 306, 308 426 | Dynira. Resta,
MARCONI VTIS7, 158, 160, 161 atc. 747 D
GEC 1252, to 1748 45/- later modals.
K8 Ryl Star Q PYP2082'6, Othee models .
0 t0 1890 ete. T4'6. 1865, 1869 ... 4216 | o S0 bt 1
SOBELL T517, 346, 486, other models .. T8 | B Tvii'a sy
PAM, INVICTA, irom et o
Poua e znd | Facking for above Lors Te Co% extra.
S. Frame ofp feame osc. transi., wriehl .m.mq
coxlx, Ak o[p transi,. mains droppers, control knobs, dual vol.,
controls, line osc. transf. resistors, condensers, ecc.
TAPE REC/CHANGER. Drive’ Beles, Heads, Pinch Wheels,
tdlers, Mators for most Belcish (incl. WALTER) and Continental,
SALVAGED COMPONENTS. Large sclection for popular
models, clean, serviceable condition, turrets, transformers, etc..
ENQUIRIES tnvited, quorations given. C.O.D. despatch available.

MANOR SUPPLIES

64 GOLDERS MANOR DRIVE, LONDON, N.W.11
(Callers‘SBYb HIGH ROAD {nr. Granville Rd), N. Finchte.
N.12). Open all waek inc. Sar., HIL 9118 (Day) SPE 4032 (Evg{

9416 | @ I.OT. lnwrts
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Extend your range with
these famous PRACTICALS

Each brings you an absorbing new field of
interest . . . plus the same expert coverage
and spot-on know-how you find every
AT 8 \ BV - U month in PRACTICAL TELEVISION.

PRAGTIGAL ELEGTRONICS

All you want to know about all branches of
electronics. New ideas—new methods—
new developments—plenty of fascinating
constructional projects to tackle.

PRACGTICAL WIRELESS

Try your hand at building a receiver or an
audio test oscillator—find out about “ham”
ransmitting eqhipment—get wise to every
detail of radio construction. It’s all in this
up-to-the-minute monthly.

PRACTICAL [

Lo WIRELESS |oc||| JuLYy iSSuEs out Now

COMPLETE AND HAND: THE 0
70 YOUR NEWSACEN?

FREE INSIDE

(NAME OFINEWSAGENT)

Please reserve/deliver the July issues of * PRACTICAL

!
I
1
I
! I
23 WIRELESS (2/6) and PRACTICAL ELECTRONICS (2/6) 1
4 i and contlnue every month until further notice. 1

i =
-4 Ml NAME J,
+ | ADDRESS ":
o |

'y i

- . !
[ ] i ATOR * Dalete as applicable 1




No more Plessey sets?

HE Plessey Company, of Ilford, have closed down their radio and

television production lines and development laboratories. This
follows their break with the Co-operative Wholesale Society, with
whom they have been associated for a little over thirty years.

Writing in the current issue of the Defiant sales and service bulletin,
the editor commenting on the Plessey break states: It was with very
great regret that we did this, as there is no doubt that the high
reputation currently enjoyed by Defiant is in no small measure due to

Radio Rentals acquires
Vista

THE Chairman of Radio Rentals

Lid, Mr, J. W. C. Robinson,
M.B.E., M.A., announced recently that
the company has acquired a majority
shareholding in Vista TV Renals,
but it is not intended to alter the
ind, 4 al <h

an
of the Vista concern, or merge the
with that of Radio

their high standard of design and ing. Our with
them is not being completely severed, and many Plessey components
will continue to be used in future Defiant receivers.”
* The Defiant range of television receivers will in future be produced
by the Rank-Bush-Murphy organisation.

Plessey will continue to manufacture the wide range of components
for the radio and television industry, and will probably re-enter the
domestic field when colour has established itseif.

" BBC-2 Service for Guildford

Rentals or Rentaset,

IMPROVED ITA FOR
EAST ENGLAND

THE Independent  Television
Authority’s new transmitting sta-
tion at Belmont, Lincolnshire, began
itting a full ser-
vice on May 16,
The Belmont mast (1265 fect) is
one of the new generation of three
very tall, tubular masts designed for
the joint use of ITA and BBC. The
mast at Winter Hill, Lancashire
(1015 feet) went into full service ac
the end of February, and the third,
at Emley Moor, Yorkshire (1265
feet) is nearing completion,

BBC-1 TV Stations
at Sandale and
Moel-y-Parc

FOR many years channel 6 has

been used in this country for
radio astronomy observations and,
to enable an important part of this
work to be completed, it was neces-
sary for TV stations using this
channcl to sharc it on a time basis
with the radio astronomers. This
restricted the times of operation of
the BBC-1 stations at Sandale and
Moel-y-Parc to the period midday

THIS is the estimated service area map for the Guildford BBC-2
television channel 46 vertical polarization. The vision frequency
is 671-25Mc/s and the sound, 677-25Mc/s.
Reception is casiest where the dots are most dense, but in hilly

districex there are, inevitably, pockets of poor reception which cannot
be indicated on this map. ’

to _midnight.
From Monday, 2 May, this
restriction has been withd, and

the stations operate during normal
hours. They operate from the start
of trade test 1ransmissions at 09.00
or from the start of programmes if
earlier,




July, 1966

NEW RANGE OF SILICON
PLANAR TRANSISTORS

ULLARD Ltd. announce the
BC107 and BC108 silicon planar
transistors for use in TV receivers.
The BC107 is a “TVistor” rated for
a collector voltage of 45V and is
especially suitable for use in
timebase and oscillator stages. Its
low bottoming characteristic and
high voltage rating lend themselves
admirably to driver applications..
The BC108 is a high gain and
high impedance unit and is ideal for
a.g.c. amplifiers, video output
drivers and sync separator stages-of
[V receivers. The audio applica-
tions include the preamplifier stages
of radio receivers and record players.

Barnstaple Station
opened
THE BBC's TV and v.h.f. sound
relay station necar Barnstaple came
into service on May 16. It transmits
BBC-1 TV on channel 3 with hori-
zontal polarization. The three sound
services on v.h.f. are on the follow-
ing frequencies: West Home' Ser-
vice, 92:9Mc/s; Light Programme,
88-5Mc/s and the Third, 90-7Me/s.
For satisfactory reception of the
TV transmissions from the Barn-
staple relay station, it is important
that viewers use horizontal aerials
designed for channel 3.

SYMPOSIUM ON RADIO AND
TV MAINTENANCE

THE Society of Electronic and
RadioTechniciansandtheWolver-
hampton College of Technology
jointly organised a three-day sym-
posium on Radio and Television
Maintenance. It was held at
College of Technology on June 14th,
15th- and 16th. Topics discussed
were Education and Training of
Radlo Servicemen, Television Pic-
ture Quality, Maintenance Prob-
lems, Test Equipment, Colour
Television and Programme Distri-
bution Systemns.

BATH RELAY STATION

‘HE BBC has placed a contract

with the Cornubian Construction
Co. Limited, for the design, supply
and erection of a 150ft, aerial tower
for Bath TV and v.h.f. sound relay
station which is planned to go into
operation early in 1967. It is to be
erected on Bathampton Down and
will serve an area covering some
85,000-people.
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Silent Power widens scope of TV
outside broadcasts

REDIFFUSION Television has spcedcd up the time taken between

receiving a news assignment call and gerting a programme on the
air by using an Auto Diesels” 20kVA Silent Generator for outside
broadcasts in the London area. The new unit, mounted inside a
Commer van, is so quiet that sound i and

can operate within a few vards of each other. Previously, when using
generator power, the unit needed to be up to a quarter of a mile away
from the microphones to overcome the noise problem.

New Mazda valve data booklet

THF 1966 edition of the Mazda Valve Dara bocklet has just been
e CCISC

The booklet contains 160 pages giving abridged data selected for
maintenance work on 264 current and obsolescent valves and picture
tubes. A complete list of obsolete Mazda valves is glvcn for reference,
The equivalents list ins 1250 fully cross-ind types.

The Mazda Valve Data booklet is distributed to dealers by Mazda
Valve representatives and Mazda wholesalers, but further copies may
be obtained frce on request from Thorn-AEI Radio Valves and
Tubc:. Ltd., Publicity Department, 7 Soho Square, I_ondon, W. I.

thlzps win top TV Engineering
Award

THE Television Society’s top technical award—the Geoffrey Parr

award—goes this year to the Philips Rcscarch Laboratories to
mark the work they have done on the d of the Plumbi
Television Camera Tube. The secret of the success of the tube, which
has marked a big advance over previous types of TV cameras,
especially when applied to colour TV, s in the layer of lead oxide in
the tube. A higher degree of sensitivity of the layers of lead oxide
gives improved colour definition and also cnables the cameras to
operate cfficiently at much lower light levels.

To date some 25 Philips Plumbicosi Studio colour cameras have
been ordered in Britain, largely for TV studio use, and more than
250 .cameras have been ordered or are already in use’in the USA.
One of these cameras was used by the BBC for their colour trans-
missions of the General Election programme over Early Bird to the
United States, when the pictures were described as being of the same
quality as colour pictures reproduced in some of the better class
colour magazines.




BY H. W. HELLYER

START OF
NEW. SERIES

some points of interést were raised. Readers

suggested that it was not sufficient merely to state
that R45 caused rolling on the Super-7 Slimline—
we must also say just where on the chassis that
recalcitrant component was located.

The peint is taken, and in the following notes on
common faults encountered during the daily round,
the author will endeavour, wherever space allows,
to give an exact location of the offending part.

Next—we were told that the system of dividing
faults into broad categories—i.e., Field, Line,
Video, etc., caused a certain amount of overlapping.
‘This is 10 some extent unavoidable. Faults, by their
very nature, tend cither 1o be once-only types thar
ure the result of component or valve failure, or fall
into the category in which we are interested—and
their symptoms may then overlap.

For example, a video fault can drastically affect
field and line sync, cither or both, and occasionally
neither. A field fault might also affect line conditions,
and a line fault, in modern circuits, can sometimes
upset the contrast and resolution, while not giving
obvious clues to its source. Poor smoothing will
often affect practically everything.

The answer seems 10 be to concentrate on certain
groups of the more popular circuits, and outline the
principal troubles that experience has shown to beset
them. But, in addition, 1o deal with some of the
faults that readers have queried since the last series
of articles on this subject appeared in print.

IN the previous series of articles on rhis subject,

FIELD FAULTS

By far the greatest section of questions has been
about faults in and around the field (frame) circuits.
(Although most readers seem to prefer the term
“frame”, we are now falling in line with industry
generally and will use the more technically correct
term “field”). Faults in field circuits divide into
four main sections: No lock, false lock or similar
symptoms such as jitter, poor linearity and little
or no height.

Often, the symptoms overlap and the causes are
common. It helps to know what kind of field circuit
is in use when making a preliminary diagnosis, so
for the first section we shall describe a couple of
popular and widely used circuits and pinpoint some
of the faults that have arisen.

However, it must be stressed, in sheer self-defence,
that this does not mean that the particular circuits
being described are those most prone to failure.

Fig. 1, shows the complete field oscillator and

STOGK FAULTS

PREVALENT TROUBLES IN COMMERCIAL RECEIVERS

PART I: Some Field Faults

output circuit of the Ferguson 506T, 508T and
546T ranges, in all of the various A, B and C versions,
The differences, which were in tube fitting and line
output cir , do not concern us here, although
we shall undoubtedly have to return to them at a
later date.

The_circuit shows a typical multivibrator, with
two triode sections as the operating valves, and a
pentode output stage. Bur the first triode is actually
half the valve used also as line oscillator, and a fault
here is sometimes overlooked until the circuit is
inspected, especially as this valve is tucked away at
th_el back of the lower panel, beneath the deflection
coils.

The other triode of the multivibrator is part of
the PCL82—and, in answer to many queries trom
readers, the 30PL13 is not the direct equivalent of
<his valve, although it takes its place very effectively,
giving a littde more output. But the answer (o a lack
of height (field output) is not a more powerful
valve, however great the temptation,

Especially with a multivibrator circuit, it is
Recessary to trace the cause of the defect. A blocking
oscillator circuit has rather different conditions, and
does not concern us at this stage.

O_SCIL_LATOR_CONTRO_L

Points to note about the circuit are that the field
oscitlator frequency is controlled by a variation of
grid voltage of the second half of the triode pair,
whereas height control is effected by change of anode
voltage. This supply is from the boost sine, not the
main h.t. ling, in accordance with current practice.

‘The lincarity feedback network is split into two
?a(hs, from anode of the output stage to chassis, and
rom the same point back to the grid. At the same
time, a single feedback path from the cathode of the
output stage to the anode of the multivibrator helps
preserve the exuct waveiorm of the Circuit~and,
in this case, the timing.

Each of the main feedback paths has its variable
Ppreset control, one for top R126, and one for overail
linearity R128.

Another interesting point about this circuit is the
cancellation line trom the tapp'ng on the field output
transformer to a rapping on the cathode potentio-
meter of the sound output valve.

A fault in the sound output stage can, in these
conditions, have the peculiar effect of a loud buzz,
variable as the field hold control is rotated. If this
happens, check the lower resistor of the two cathode
components of the sound outpur stage.

Any increase will cause field pulses to have quite
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Fig. I—Typical field oscillator and

output circuit, as used by severol
models in the Ferguson range.

Fig. 2—Layout of components shown

in Fig. | and mentioned in text. View

of component side of timebase
printed circuit board.
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the opposite effect to that intended, and cause field
buzz instead of cancelling it!

At this gomt, we should ]perhnps revert to our
four main fault sections, and look at common causes
of, first, lack of field hold.

FIELD HOLD FAILURE

A slow slip, or an occasional false Jock (our second
go_&lnt) can be caused by C91 becoming intermittent,
s 3nF capacitor should have a rating of 400V d.c.
working and anything less may lead to further trouble,
Finally, an obscure cause of field slip on this
range, which has ncvertheless been noted several
times, is a leak in the electrolytic which bypasses the
field output cathode section, C96. Obscure, because
it does not at first show the :x]ﬁctedh{mptom of
field at the bottom, which ure of this

The prime cause 1s obvious, opcn ircuiti; 98f

enters the field circuit at the junction of a potentio-
meter across the h.t. line, consisting of the sync
separator anode load, part of the integrator circuit,
RI111, and the return resistor R112.

If Tock is just touchy, check these two last men-
tioned resistors. Often, R111 will be found to have
gone high. When rephcmg, it is wise to usc a I watt
resistor in this posi to avoid a i

might be though
this usually happens later, lf!heflultllnotcured
by submtunon right away.

There must have been many cases of ‘touchy
field’ persisting until the service mechanic had
cause to m:lde the ‘lack of height and cramping’
u—oublle, and found he had killed two birds with one
stone

Poor linearity and lnck of hexght often go hand in
hand. With this zpe t, reduction in the
overall height, with good hnun!y, may-simply- be




