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PREMIER RADIO COMPANY
OPEN TILL

6 P.M. SATURDAYS
(Regd.) B. H, MORRIS & CO. (RADIO) LTD.

(Dept. P.T.) 207, EDGWARE ROAD, LONDON, W.2

Telephone :
AMBASSADOR 4033
PADDINGTON 3271

MULTI -CHANNEL TUNER
AVAILABLE SHORTLY

SEND FOR DETAILS

The NEW PREMIER TELEVISOR,
SUITABLE FOR USE WITH THE ENGLISH ELECTRIC CATHODE
RAY TUBE T901 OR -ANYANY POPULAR WIDE ANGLE TUBE
20 valves (plus tube) Superhet Receiver, tunable from 40-68 MO without coil or core
changing. Wide angle scanning Flyback EHT giving 14 kV. Duomag Focaliser, permanent
magnet focussing with simple picture centring adjustments, suitable for any wide angle
Tube, may also be used with a 12 in. Tube with very minor modifications.
VISION CIRCUIT. Common RF Amplifier, single valve frequency changer, two IF
stages, Video Detector and Noise Limiter followed by special type of Video Output
Valve. ALL COILS PRE -TUNED ASSURING ACCURATE ALIGNMENT AND EX-
CELLENT BANDWIDTH.
SOUND CIRCUIT. Coupling from anode of frequency changer, two IF stages
Double Diode Triode detector and first LF Amplifier, Diode Noise Limiter and Beam
type Output Valve, feeding a 10in. Speaker. ALL COILS PRE -TUNED.
TIME BASES. 2 valve sync. Separator, giving very firm lock and excellent interlace.
LINE TIME BASE. Blocking Oscillator using a pentode driving a high efficiency
output stage comprising FerroXcube Cored Output Transformer with Booster.Diode.
FRAME TIME BASE. Blocking Oscillator driving a Beam Output Valve coupled
through a Transformer to the high efficiency FERROXCUBE Cored Scanning Coils.
POWER PACK. Double wound Mains Transformer supplying all L.T. and H.T. using
two full -wave Rectifiers.
The Televisor may be constructed in 5 easy stages : (I) Vision, (2) Time Base,
(3) Sound, (4) Power Pack, (5) Final Assembly. Each stage is fully covered in the
Instruction Book, which includes layout, circuit diagrams and point-to-point wiring
instructions. The Instruction Book also includes full details for converting existing.
Premier Magnetic Televisors for use with modern wide angle tubes. All components
are individually priced. All preset controls can be adjusted from the front,
making setting up very simple.
Instruction book 3/6, Post Free. Send Stamp For Latest Catalogue
Console Cabinets in figured walnut can be supplied for the above receiver at a cost

of £13/10/-, plus 211- pkg. & carr. H.P. Terms for cabinet on request.

11111111111111111111111111111111111111111111111111111111111111
H E N rty IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIilllllllllill

CRYSTAL MICROPIMNE
(RADIO LTD.) INSERTSCATHODE RAY TUBES

(Brand New)
VCR97 (slight cut-off) 151-
VCRI7 guaranteed

full TIV Picture , 40/-
\'CR517C, giiaranteed

full T/V Picture ... 35/-
V CR139A, guaranteed

'DV Picture . 351-
3BP1, guaranteed full

T1V Picture ... 301 -
Carr. & packing on all
tubes. 21-.

B.S.R. 3 -SPEED
Al:TO-CHANGERS

These are brand new in
original cartons. Plays
mixed records. Cream
finish. List price 416.10.0
Our Price 89.10.6, carr.

VALKIE-TALIOE
SETS TYPE 38

We are able to offer the
above " 33 " sets complete
with 5 valves, 4 VP23 and
ATP4, Throat Microphone,
Junction Box and Whip
Aerial, all in good con-
dition. All sets air tested
and guaranteed. 59/6,
carr. 5/-. (Suitable new
batteries and leads, 81.2.6
set.)

AU Items sold separately.

5, HARROW ROAD-, -PADDINGTON LONDON, W.2 - P404-01 10000, 0401.

"RF 26"F.M. CONVERTER UNIT 88:100 Mc/s
This well-known RIT; Unit
is now adaptable for F.M.
reception using 2 I.E.
stages and separate local
Oscillator and tuned lay a
Muirhead graduated Ver-
COMPONENTSIOFFE R ED
New RF26 UNIT

WITH THREEVALVES-
VR,137, EF54,
EF54. Chassis
stamped out for
easy conversion 81.15.0

COMPLETE SET
, OF ALL COM-

PONENTS FOR
CONVERSION.
including 2-6BA6
and EB91, tuningcondenser. -

1.F.T's and OSC.
coils, resistors
and fixed con-
densers. plugs,
wire and tag
strips ... 84.12.6

nier drive. Can be con-
verted at low cost of 2216.
Send HE for 8 -page Descrip-
tive booklet containing full
wiring instructions, cir-
cuits and layout diagrams.

TO COMPLETE F.M. UNIT
INSTRUCTION

BOOK with tech-
nical circuit and
complete layout 1/6

SPECIAL OFFER
OF ALL ABOVE
ITEMS. I N -
CLUDING RF26
and book ... 86. 5.0

Postage 31 -
CHARGE FOR

ALIGNMENT
WREN COM-
PLETED 716

COMPLETE SET
as aboVe and 6
valves - Aligned
and ready for use 68.10.0

N.B. VOLTAGE
REQUIRED 250v.
50 MA. and 6.3v.
2 amps.

VALVES -VALVES -VALVES
WE HAVE OVER 50,000 AMERICAN AND ENGLISH
VALVES IN STOCK AT VERY LOW PRICES. SEND 3d.

FOR 28 -PAGE ILLUSTRATED CATALOGUE.

TR1196 RECEIVER
Receiver 27173. This is a 1 EBC33. In brand new
six -valve superhet receiver condition with full Conner -
with 465 ke1s LP's. Conn- sicn data. SPECIAL,
plete with all valves- OFFER 27/6 (plus 2/6

EF39, 2 El432, 2 EF36, carriage).

8/6
POST

FREE

8/6
POST
FREE

Ideal for tape recording. an
amplifiers. No snatching trans
former required.

SPECIAL REDUCTION
1A7GT, 1N5GT.

1H5GT. 1A5GT
(IC5GT or 10,5GT) 40/- Se t

10 EF56 (Ex -Brand
New Units) 511-
each

6K8G, 6K70, 607G,
IZ4G, 6V0fil ...37/6

1115, 1S5, 1T1, 154
or (354 or 3V4) -27'6 .,

TP25, 1-1L23/DD
VP23, PEN25 (or
QP25) ...25/ -

GREG, 6K7G. 6Q7G,
25A6G, 2525 (or
25Z6G -37/6 .,

12K8GT. 12K7GT,
12Q7GT, 35Z4GT,
35L6GT (Or
50L6GT) ...37/6

12SA7GT, 12SK7GT,
125Q7CT, 35Z4GT,
35L6GT (or
50L6GT) . -37/8 .,

PACKARD BELL
AMPLIFIER

Brand new complete with
2807 and 6SL7GT and
instruction book 12/8.

P. & P. 2/-.
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THE GENERAL

ICT55 output valve
The new Osram KT55 beam tetrode has a heater rating of
0.3A, 52V. It is intended for use in a series heater chain for
either DC or AC/DC mains amplifiers.
Outstanding characteristic is its high power output (25 watts
per pair) with minimum distortion at comparatively low
H.T. voltage (200V).
The Osram KT55 will form a popular companion -type to the
well-known KT66. Two valves, type KT55, will supersede the
need for four valves, type KT33C, in AC/DC amplifiers
required to deliver up to 25 watts at 200 volts.

KT55. List price: 25/- plus P. Tax 8/2 u,
HEATER

Ih.. 0.3 A
Vh52.............................V
TYPICAL OPERATION

Tetrode connection. Push-pull.
''Data per pair unless otherwise stated.

Max
Quiescent signal

Va(b) .............225...............215...............V
200...............190 V

Vg2 200.. 190...............V

Vie (gi-gi) (pk).....................28.8.........V
Vg I (approx.)-20.5 -23.5 .. V

la .220 225.. .mA

a

   
N P.

view from
underside of

base K1-55
h

Max
Quiescent signal

Ig2
Rk (per valve) 175. 175 fl
RL (a-a)
Pout.........-,.....2S.. ..........._W

..2
Zout kn

ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2

The

ELECTRONIC TESTMETER

This instrument has been developed to meet the growing demand for an
instrument of laboratory sensitivity built in a robust and portable form,
for use in conjunction with electronic and other apparatus where it is
imperative that the instrument should present a negligible loading factor
upon the circuit under test.

The instrument consists basically of a balanced bridge voltmeter. It
incorporates many unique features and a wide set of ranges, so that in
operation it is as simple to use as a normal multi -range testmeter.

The instrument gives 56 ranges of readings as follows :-
D.C. VOLTS : SmV. to 250V. (Input

Resistance 11.0 megohms.)
25mV. to 10,000V. (Input Resistance
110.0 megohms.)

D.C. CURRENT : 0.5pA. to I Amp.
(250mV. drop on all ranges.)

A.C. VOLTS : 0.IV. to 2,500V. R.M.S.
up to 2 Mc;s. With diode probe
external 0.IV. to 250V. R.M.S.
Useful measurements can be made
up to 200 Mc/s, the applied voltage
being limited to 100V. above 50
Mc;s.

A.C. OUTPUT POWER : 5mW
to 5 watts in 6 different load resist.
ances from 5 to 5,000 ohms.

DECIBELS : -10db. to +20db.

CAPACITANCE : .00010. to 50pF.

RESISTANCE :0.2 ohm to 10 megohms.

INSULATION : 0.1 megohm to 1,000
megohms.

£40 Size 121ins. x 9ins. x
Weight : 1241bs.

The instrument operates on A.C.
mains, 100-130V. and 200-260V., 50-60c/s

Write for fully descriptive pamphlet.

The instrument is quickly set up for any of the various tests to be undertaken, a single range selector switch auto-
matically removing from the circuit any voltages and controls which are not required for the test in question.
Sole Proprietors and Manufacturers :

rgheAUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT (0,LTD.,
WINDER HOUSE  DOUGLAS STRUT  LONDON  S.W.I1 Telephone: VICTORIA 3404/9 E.T.Tv1.3



50 PRACTICAL TELEVISION July, 1955

Your set deserves a

Mullard
LLZIMQ=1.111-FE TV TUBE

If you are building a television receiver, leave nothing
to chance: choose a Mullard Tube. Mullard Television
Tubes owe their high reputation for performance,
reliability and LONG LIFE to the unrivalled facilities
for research possessed by Mullard and to the complete
control of manufacture from the production of raw
materials to the finished product. For practical
evidence of performance and reliability, ask the
people who use them.

MULLARD LONG LIFE TUBES
FOR HOME CONSTRUCTORS

MW22-16 ... 9 inch circular screen.
MW31-74 12 inch circular grey -glass screen.
MW36-24 ... 14 inch rectangular grey -glass screen.
MW41-I ... 16 inch circular screen. Metal cone.
MW43-64 ... 17 inch rectangular grey -glass screen.

MW43-64

MULLARD LTD  CENTURY HOUSE ' SHAFTESBURY AVENUE  LONDON W.C.2

MW 31-74

tylVV3 6.-24

MW4I-1

MVM290

DRY ELECTROLYTIC CONDENSERS
These small but high quality electrolytics have proved so popular that the

range has been greatly extended. The use of high -gain etched foil
electrodes keeps size and weight down, making the condensers suitable for
suspension wiring. Conservatively rated; long shelf life ensured; green
plastic insulating sleeving prevents short-circuits.

Capacity

in li'F'

Peak

Volts.

Surge
Volts

Dirnric in Ins. Type
No.

List
Price
EachLength .Diam.

50 12 15 12 CE87B 2/9
25 50 60 1 ;;,, 4, CE88DE 3/-

1 350 400 Ii f CE86L 2/6
8 350 400 144 43 CE99LE 3/3

16 350 400 2t// -fi CE9 I LE 4/-
32 350 400 2 ft I ,l, CE93LE 6/-

4 450 550 I ht ii CE99PE 3/3
8 450. 550 Ili * CE9OPE . 3/6

16 450 550 I -11 1-4 -.CE92PE 5/-
32 450 550 x'244 I -?,, CE94PE 7/6

THE TELEGRAPH CONDENSER CO. LTD
RADIO DIVISION: NORTH ACTON LONDON W.3 Telephone : ACOrn 0061
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Televiews
" SUNDAY EXPRESS " NONSENSE

N a leading article in the Sunday Express an
1 attack on the Order, which makes the fitting

of suppressors to certain electrical apparatus
compulsory on September 1st, was headed " Tear
it up ! " After reading the article the only con-
clusion one can come to is that the person who
wrote it knows little of television and the
chronic interference caused by vacuum -cleaners,
hair -dryers, electric washing machines, safety
razors and similar domestic electrical apparatus.
Indeed, it is the article itself which should be
torn up. The gravamen of this Sunday Express
attack is that this electrical apparatus is bought
to serve a useful purpose. " How fantastic that
owners of such equipment should be compelled
to spend money to protect gadgets whose only
function is to amuse. How outrageous, too, that
in a country where only a minority possess TV
sets, the majority should be threatened with a
£10 fine if they fail to fit suppressors for the
benefit of the lucky few." The article concludes
by stating that the Order should be completely
scrapped. The writer of this ill-informed leader
seems unaware that, apart from interference
with television reception, such electrical apparatus
seriously interferes with Air, Army, and Navy
communications. The number of television
receivers in use to -day is not an indication of the
viewing public, which is probably at least three
times as large as the number of TV licences. In
five years it is likely that there will be at least
eight million television sets' serving a viewing
public of at least 24 million people. Such a large
viewing public can hardly be regarded as a
minority. The State has been wise to introduce
the Order now instead of waiting until the whole
country is served with television programmes.
Interference from power stations, electrically -
powered factories and electric railways represents
a larger problem which sooner or later will have
to be tackled. It would seem from the Sunday
Express that interference with legitimate amuse-
ment should not be anyone's concern.

The article was evidently written without refer-
ence to the evidence which resulted in the Order.

TV AND THE ELECTION
VAR more people watched the TV broadcasts,

which, incidentally, were a model of BBC
organisation, than listened to them on radio. The
results were presented impartially and factually
in a form which all could understand. Election
night in the streets was comparatively quiet
throughout the country, so TV served a useful
purpose in stopping the brawling which formerly
had taken place between those of rival political
beliefs on election night !

COMMERCIAL TV

WITHOUT entering into any political issue,
from the point of view of the viewing

public it is a good thing that the Socialists lost
the election, for they threatened if they were re-
elected that they would do away with commercial
television. No doubt this policy lost them a lot
of votes. There are 41 million people in this
country owning television sets, and most of them
eagerly await the day when they will have a
programme alternative to that provided by the
BBC. Commercial TV has proved highly success-
ful in other parts of the world, including the
Commonwealth. We shall run it in this country
on lines vastly different from those current in
America. The I.T.A. knows that if it does not_
devise programmes suited to English audiences
the latter will switch back to the BBC. The
Socialists talked airily, of course, and somewhat
vaguely about an alternative programme free
from advertising. They did not say that it would
be free ,from political advertising ! Certainly an
alternative programme provided on their basis
would mean an increase in the licence fee. Of
course, it is part of that particular party's
programme to wish to control everything, and
in making this comment we are not attacking
Socialism.

However, the election result means that if
commercial television is a financial success it will
be with us for at least five years. By that time,
whichever party wins the next election, they
would not/dare to risk loss of votes by threaten-
ing to abolish it.-F. J. C.
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THE FIRST IN A SHORT SERIES ON THE PROBLEMS

INVOLVED IN THE RECEPTION OF COMMERCIAL
PROGRAMMES ON BAND III

By Gordon J. King, A.M.I.P.R.E.

ASMALL but growing percentage of the total
number of television receivers now in use in
this country incorporate facilities for easily

selecting two or more channels in Band III, together
with a switching arrangement enabling a change 'over
from any one channel in Band I to a channel in
Band III to be performed quickly and simply.

In order to enable the owners of the majority of
receivers not possessing these features to tune in an
I.T.A. broadcast their single -band receivers will
need to be fitted with either a Band III adaptor or a
Band III converter-we shall see later that there is
quite a difference between these two modes of catering
for Band III on a Band I receiver.

The Band III transmissions in this, country are
vertically polarised, as opposed to the horizontally
polarised Band III TV transmissions in America ; we
are, in fact, the instigators of vertically polarised
TV transmissions in Band III. For this reason,
therefore, the experience gained in America relating
to Band III transmissions, although very helpful,
cannot be taken as wholly typical of the conditions in
our country.

In this series of articles we aim to embrace most
of the practical factors associated with TV reception
in Band III ; we shall consider the atmospheric
influence, propagation problems, methods by which
Band I receivers may be converted and adapted for
the reception of the I.T.A. transmissions, and also
the commercial aspect of band changing.

What is Band III?
Band III covers a frequency range, within the very

high frequency spectrum, from 174 to 216 Mc/s-from
1.7 to 1.4 metres, and is sufficiently wide to cater for
eight 5 Mcis wide channels. A portion of this band
is at present occupied by communication and aero-
nautical radio navigation services, but two 5 Mc/s
channels are available for television, these being
Channel 8 (186 to 191 Mc/s) and Channel 9 (191
to 196 Mc/s).

Channel 9 is assigned to London and Channel 8
to the Midlands ; when a' station is eventually
established in South Lancashire this will also operate
in Channel 9.

The Range of Band III
Most of us are aware that Band I extends in range

from 41 to 69 Mc/s-from 7.3 to 4.4 metres--; Band
III thus being approximately four times higher in
frequency than Band I. This fourfold increase in
frequency imposes a limit on the distance at which
consistent Band III reception 'may be obtained.
Generally speaking, the -service area where con-
sistently good reception of any very -high -frequency

(V.H.F.) transmission can be obtained-and let it be
remembered that Band I is also in the V.H.F. spec-
trum-is almost confined to that area (the service
area) where the receiving aerials are in line -of -sight
with the transmitting aerial (see Fig. 1). -

It is an established fact that even if a line -of -sight
path does not exist it is still possible for signal
energy to reach the receiving aerial. This is made
possible by the earth's atmosphere (troposphere)
acting as a form of reflector and refracting some of
the signal energy around the curved earth (see
Fig. 2). Such is representative of fringe area reception
conditions, where, as is well known, the reliability
of the communication path is considerably influenced
by weather conditions.

As has been intimated, the fringe area becomes
more sharply defined as the signal frequency is
raised, and whereas reasonably good reception
may be obtained from a Band I transmission at, say,
15 to 20 miles outside the line -of -sight distance a
similar signal ih Band III may be so severely attenu-
ated over the same distance as to give rise to reception
wholly unintellitfible.

When we are considering line -of -sight distances
we are really assuming a hypothetical smooth
spherical earth possessing little in the way of earthly
features. Nevertheless, such a basis for reasoning is
quite permissible if we use it for 'comparing the
signals in both bands and if we consider it only from
tropospheric influence aspects.

When earthly features, such as irregularities of the
ground, large buildings and towns, are introduced
the comparison becomes more involved, and we find
that such factors become much more dominant at
the higher frequencies, and, as would be expected,
have a far greater adverse effect on Band III than
on Band I.

The Line -of -sight Factor
In the light of what we have already discussed it

would appear that the line -of -sight distance (or even
something less than this) will almost certainly corre-
spond to the maximum distance from a transmitter at
which reasonably consistent Band III reception will
be possible. We will, of course, hear of freak recep-
tion in Band -III over distances far greater than given
by a line -of -sight, but it is extremely unlikely to
represent good entertainment value as compared with
reception at equal distance in Band I.

The line -of -sight distance between the radiators
on a transmitting and receiver aerial is, of course,
direCtly dependent on their height. For instance, the
horizon distante from the top of a 100ft. aerial is
approximately 1/2' miles. Therefore, the maximum
line -of -sight distance-where the line -of -sight path
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just skims the horizon-between _the top of two
100ft. aerials is twice the horizon distance, or 24.4
miles.

It has been shown that the horizon distance 4n
mild is equal to 1.22 times the square root of the
height of the aerial in feet. This is quite an interesting
relationship which readily enables the maximum
extent of the service area about a given transmitting
aerial to be roughly estimated by knowing only the
height of the transmitting and receiving aerials.

For example, let us suppose that our receiving
aerial is situated 30ft. above sea level-giving a
horizon distance of approximately 6.6 miles-and
that the transmitting aerial (such as Sutton Coldfield)
is some 1,300ft. above sea level-giving a horizon
distance of approximately 43.4 miles. Now, if we
add these two horizon distances together we shall ---
obtain the maximum line -of -sight distance between
the two aerials ; in this case approximately 50 miles.

Under ideal conditions such a distance could be
considered as the line dividing the service area from
the fringe area, but, unfortunately, owing to mineral
content of the soil, surface irregularities of the
ground, large buildings, towns and such like, the
dividing line frequently falls at a distance less
removed from the transmitting aerial.

The Tropospheric Factor
It has been mentioned that in fringe areas where a

line -of -sight path between
receiving and transmitting
aerials does not 'exist the
influence of the trope- Transmitten.,
sphere tends to bend the
V.H.F. waves so that they
follow the curvature of the
earth.

The troposphere is the
lowest layer of the earth's
atmosphere, and should
not be mistaken for the
ionosphere, which occurs
above the troposphere. It
is the result of the variation
of atmospheric pressure, temperature and moisture
content with elevation above the surface of the
earth within the troposphere which causes bending
of the V.H.F.waves.

The amount of bending that takes place depends
primarily on the weather conditions ; this being
well in evidence in fringe areas during an unstable

Signal path also line -of -sight path

Transmitter Receiver

Fig. 1.-Illustrating the service area where the signal
follows the line -of -sight path between transmitter and

receiver.

spell of cyclonic conditions by very inconsistent
reception and severe fading. During a spell of good
conditions, however, quite strong signals are fre-
quently received well beyond the line -of -sight distance.

At frequencies which rise towards Band III the
refraction effect of the troposphere becomes con-

siderably less efficient, and a larger portion of the
Band III signals is lost in space.

Local Field Strength
The field strength at the vicinity of a receiving

aerial which is situated within the line -of -sight
distance of a transmitting aerial may be approxi-
mated by the following expression :

Fig. 3.-Illustrating the direct (dw) and indirect (ew)
paths by which energy travels from transmitter to

receiver.

E= 0.001-V W.ht.hr.f/d' (1)
where E is the field strength in microvolts per metre,
W is the power in a half -wave transmitting aerial,
ht is the height of the transmitting aerial in feet,
hr is the height of the receiving aerial in feet, f is the
frequency, in Mc/s, and d is the distance between the
two aerials in miles.

Line-of-sight path

Fig. 2.-Illustrating the fringe area where a line -of -
sight path does not exist and the signal is refracted
around the curved earth by the influence of the

troposphere.

The fact that the field
strength is inversely pro-
portional to the square
of the distance from the
transmitting aerial (the
inverse square law) is
the result of the direct
wave from the transmitting
aerial being partly can-
celled by an indirect earth
wave.

The effect is shown at
Fig. 3, where it may be seen
that the receiving aerial is
in receipt of two waves-

the direct wave dw and the earth wave ew. Wave ew
undergoes a phase shift as the result of reflection at
point A, and thus the sum of the field strength at the
receiving aerial is something less than would occur
solely as the result of wave dw, which, if unhampered,
would give rise to a field intensity inversely propor-
tional to the distance from the transmitting aerial.

The expression at (1) clearly illustrates the desir-
ability of employing lofty aerial installations, for leav-
ing the other factors unaltered and simply doubling
the height of one of the aerials has the effect of
doubling the field strength-!

Increasing the power in the transmitting aerial
does not have such a marked effect-this would have
to be multiplied by a factor of four to 'double the
field strength.

Multiplying the frequency by a factor of four,
such as the difference between Band I and Band III,
increases the signal strength by the same factor.
Unfortunately, this provides no apparent gain on
Band III over Band I, because the E.M.F. induced
across a correctly terminated half -wave receiving
dipole, due to a given field strength, is inversely
proportional to the tuned frequency. And this
means that as the frequency is increased so the
E.M.F. across the receiving aerial is reduced !
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From the Aerial Point of View

A Band III aerial is about one quarter the size of a
Band I aerial ; it is thus tuned to a frequency which is
approximately four times that of Band 1, and, as we
have seen, has induced Into it a correspondingly
reduced E.M.F.

Moreover, losses in feeders increase considerably
as the working frequency is raised ; with standard
coaxial feeders the signal attenuation increases
approximately to the square root of the frequency
increase. Therefore, feeder which has an attenuation
factor of, say, 3 db per 100 ft. at 50 Mc/s (Band 1)
has an attenuation factor of 6 db per 100 ft. at 200
Mc/s (Band III).

When considered from the length of feeder used
on a normal installation this 2 to 1 increase in
attenuation at Band III frequencies may not seem all
that important. This is reasonably true so far as
reception in the service area and open country is
concerned, but it must be remembered that initially
Band III is going to put many viewers who are
in the service area of Band 1 in the fringe area where
minus 1 or 2 db may make the difference between a
viewable picture and a totally unviewable one.

It is interesting to note that manufacturers of
feeder cables have now introduced a coaxial possessing
an attenuation factor, in some cases as low as 2.6 db
per 100 ft. at 200 Mc/s, and it is essential that such
feeder be used in Band III fringe areas. It is hopeless
expecting to raise a severely attenuated Band Ill
feeder signal by adding on pre -amplifiers, for at
200 Mc/s a weak signal is soon lost beneath receiver
noise.

Although some early specimens of two band
receivers and adaptors are designed for 300 ohm
balanced feeder, it is now the order of the day for
75-80 ohm coaxial feeder to be used for both bands.
Three hundred ohm balanced feeder has less inherent
attenuation at V.H.F. and U.H.F. (ultra high fre-
quencs), but, unfortunately, its attenuation increases
rapidly if the cable is routed adjacent to walls,
pipes and other conducting and semi -conducting
objects.

Three hundred ohm feeder is popular in America,
where frequencies up to 884-890 Mc/s (Channel 83 !)
are in use, but in order to avoid mismatch effects and
considerable feeder losses it is common practice to
carry the feeder on stand-off insulators. It is feasible
to expect that such procedure will be adopted in this
country when Band V becomes operational.

Signal Absorption
Most of us are aware that even at Band I frequencies

the local signal strength is considerably affected by
changes in ground height, surface irregularities,
variations in ground conductivity, towns and large
buildings. It would seem that at Band III frequencies
these factors have an increased influence. For
instance, the reports given by dealers of reception of
the Belling and Lee low -power vision tests from the
I.T.A.'s Croydon transmitter site indicated that while
reasonable pictures were obtained in open country
and urban districts difficulty was being experienced
in obtaining any workable signal in built-up areas
at distances of even 15 miles in some cases.

During these tests it was also noticed that the
feeder signal could extensively be altered simply by
changing the position of the aerial by a few feet ;
its orientation was also more critical than at Band I
frequencies particularly in areas of "-ghosting."

Experiments showed, however, that in certain
locations where appreciable Band I " ghosting " is
experienced the Band 111 picture was not affected
in this way.

Generally speaking, signal reflection and refraction
occur more readily at Band III frequencies, and for
this reason it is expected that " ghosting " and dead-
spot areas will give more trouble on Band HI than
on Band II.

Weighing up the Factors
We are now in a position to weigh -up the factors

governing V.H.F. transmissions in Band HI and
compare the result with transmission and reception
as we know it in Band 1.

We have seen that in both bands the limit of the
service area is governed mainly by the line -of -sight
factor when we consider a smooth spherical earth ;
with the same assumption we find that the tropo-
spheric factor is less efficient on Band Ill than on
Band I, and due to this the field strength of a Band
III transmitter falls rapidly outside the line -of -sight
distance.

We have seen that the local field strength is
relatively higher at Band III frequencies than at
Band I frequencies, but this is counterbalanced
owing to the smaller dimension of a Band Ill aerial,
and that it might be easily overbalanced as the
result of extra feeder attenuation at the higher
frequency.

Also, and this is a most important factor, we have
seen that as the frequency rises so losses due to
signal absorption, surface irregularities of the ground,
towns and large buildings increase. The higher
frequency signal is also more liable to be reflected
and in some cases stopped by buildings and hills.

We can conclude, then, that within the line -of -sight
distance the signal strength at an aerial point is
dependent mainly on the nature of the terrain and
on whether the aerial is sited in a built-up area or in
open country, and, as a comparison, it is interesting
to note that at Band III frequencies the average
field strength is some 5,1 times (15 db) less in towns
than at equal distance in open country. Although
similar attenuation occurs at Band I frequencies
the magnitude is considerably less.

This means that in a built-up area-within the
line -of -sight distance-where an ordinary " H "
aerial is being used on Band I it will almost certainly
be necessary to use an aerial of more elaborate
design (probably one with two or three directors and a
reflector) to get a picture on Band III equal to that
on Band I, assuming, of course, that the transmitters
are co -sited and of equal power.

In fringe areas where three- and four -element arrays
are demanded for Band 1 reception equal Band III
reception will call for complex multi -element arrays.
This problem is eased somewhat, however, by the
relative reduction in element size, and no undue
difficulty should be experienced in erecting arrays
comprising eight or nine elements. In extreme Band
III fringe areas two or more multi -element arrays
correctly phased and coupled together will be most
desirable.

The height of the aerial will also be of extreme
importance, for, as we have seen, raising the height
of an aerial puts it into a zone of higher signal
strength and might well bring the receiving, point
within the line -of -sight distance of the transmitting
aerial. (To be continued)



PRACTICAL TELEVISION 55Juiy, 1955

,....,.__ra rec itjgE

IMPROVING RECEPTION UNDER FRINGE CONDITIONS BY CORRECT MATCHING

By E. N. Bradley

IN the majority of television installations the
feeder connecting the aerial to the receiver is
regarded as being a " flat " or non -resonant

line, one which is terminated at each end by an
impedance which matches the characteristic impe-
dance of the cable. A non -resonant feeder operates
with low power losses since none of the signal is
re -radiated from the line, whilst the feeder can be cut
to any required length without the need for special
matching arrangements or the maintaining of the
length to a whole number of quarter wave -lengths.

In addition, a perfect match at one end only of

Fig. 1.-Current distribution along a " flat "

the feeder is sufficient to prevent reflections along
the line and the setting up of " feeder ghosts."

" line is so termed because the graph of
the current along a non -resonant feeder is a flat or
straight line (Fig. I). If the terminating load is
removed from one end of the feeder the current graph
along the line is no longer flat but takes the form
shown in Fig. 2. At the open end of the line the
current must fall to zero, there being no conducting
path, so that the voltage at the same point rises to
a maximum. A set of magnetic fields is set up round
the feeder in such a way that opposing currents and
voltages are generated, these travelling back along
the line to the aerial. These new signals act, therefore,
as though they were " reflected "from the open end of
the feeder, and are out of phase with the original
signals. The reflections, on arrival at the aerial, are
not absorbed by the load there, but are reflected again
back towards the open end of the feeder, and these
reflected signals continue moving to and fro until
the various losses to which they are subjected absorb
them completely. Since fresh signals are constantly
being provided into the line from the aerial, giving rise
to fresh reflections along the line, a " standing wave "
is set up along the feeder.

If, instead of an open circuit at the end of the
feeder, the line is terminated by an incorrect impe-
dance, standing waves will still be set up. The accuracy
of the matching can be measured as a " standing wave
ratio " or S.W.R. This is the ratio of the maximum

Fig. 2.-Current and volt-
age distribution along an

unterminated line.

to minimum voltages or currents along the line and
in a truly non -resonant feeder the S.W.R. must
obviously be 1, the current being identical at all
points along the cable. In open feeder lines such as
those used in amateur transmitting techniques the
measurement of the S.W.R. is a relatively simple
matter, but it is practically impossible to measure
the' S.W.R. along a television coaxial feeder in an
ordinary installation. Even if a quite serious mis-
match has occurred there is little to show for it-a
slightly less brilliant picture than was expected, per-
haps, but no apparent ghosts due to reflections. In a
fringe area the picture may be unexpectedly weak, but,
on the other hand, conditions vary considerably in
such reception positions so that even then there is
no certain indication of a mismatch given by the
picture.

Feeder, and Ordinary Ghosts
It is sometimes forgotten that a " feeder ghost "

will not show in the same manner as does the ordinary
ghost due to split path reception. A ghost due to a
-reflection along the feeder is almost coincident with
the original signal itself, due to the very short period
of time taken by the reflection to return to the aerial
and thence travel back to the set. In a 30 -yards feeder
run the reflection will appear at the receiver in
approximately 0.15 microseconds, the ghost image on

x

Fig. 3 (a).-An open matching
stub.

I
X

Fig. 3 (b).-A shorted matching
stub.

a 14in. screen thus being shifted only bout 0.04in.
to the right of the true picture. Such a displacement
would not make the ghost visible as a ghost, but it
might well cause a loss of definition in the main image.
A receiver in a good signal area which is apparently
incapable of giving really first-class definition despite
the most careful tuning may be operating under these
conditions, and an investigation of the feeder matching
may show that an improvement is possible.

In fringe areas the effect of a mismatch is more
severe. Here the receiver is never able to give the
best definition of which it is theoretically capable,
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since it must be run with full or almost full sensitivity
and contrast. As these controls are advanced the
linearity of the receiver's response curve is reduced,
the lower frequencies being favoured, whilst " snow "
due to amplified valve and circuit noise further
breaks up the picture. A mismatch between the
feeder and the receiver reduces the signal supplied

Chocolate block connector

Feeder
from
Aerial,
any length

:71

11.11110111111111111.1.11111111.11T11111V1111

Lead to Receiver
(or Pre -Amp.)

Electrical length 0I,X
Physical length 066:k

Stub
Starting length (Physical) 0.2

Trim this endwith cutters I at a
time for best results.
Ensure that core does not short to
outer unless a closed stub is required

Fig. 5.-A simple matching stub arrangement.
to the set so that the contrast control must be even
further advanced, whilst any " feeder ghost " which
may be present will cause a still greater loss of
definition. In any fringe area installation, therefore,
a check should be made on the matching of the
feeder to the receiver. It would also be an advantage
to check, and correct if necessary, the matching of
the feeder to the aerial, but as a general rule this
must be left to the aerial manufacturers.

When a feeder is terminated in the correct impe-
dance the load, to the feeder, looks like " a pure
resistance. If the terminating impedance is of an
incorrect value the load, to the feeder, " looks like "
resistance with reactance in series or parallel with it.
If the terminating impedance (in this case the receiver's
aerial input circuit) presents a smaller impedanbe than
that required the reactance will be inductive, whilst
if the terminating impedance is greater than that
required the reactance will be capacitive. In either
case the reactance can be tuned out " by connecting
across the feeder, at less than a quarter wavelength
from the receiver, a reactance of equal value but
opposite kind, these added reactances being  most
conveniently formed of " matching stubs."

Matching Stubs
Matching stubs are shown diagrammatically in

Fig. 3. At a is shown an open stub, providing a
capacitive reactance across the line, whilst at b a
closed or shorted stub presents an inductive reactance.

The manner in which a stub or an incorrectly
terminated feeder can behave as a capacitive or
inductive reactance can be understood if the dis-
tribution of current and voltage along the stub or
feeder is considered. In Fig. 4 a short-circuited and
an open stub are shown. In the first case the current
rises to a maximum across the closed end of the stub,
the voltage therefore falling to a minimum at that
point. The curves of current and voltage, drawn
above the stub, show therefore that the voltage is
leading the current by 90 deg. This, however, is also

the effect of a pure inductance, where voltage again
leads current by 90 deg. so that the closed stub can
be regarded as having inductive reactance.

In the same way a feeder terminated by too low a
load impedance is " tending towards being short-
circuited." The reactive component of the load
impedance will therefore also be inductive.

In the case of the open stub the current down the
. stub must fall to zero at the open end where there is
no circuit. At the same point the voltage must rise
to a maximum, the current thus leading the voltage
by 90 deg. This, of course, is the effect of a pure
capacitance, in which current also leads the voltage
so that the open stub can be regarded as having
capacitive reactance.

A feeder terminated by too high a load impedance
is " tending towards being open -circuited." The
reactive component of the load impedance will
therefore also be capacitive.

If a suitable stub, either open or closed, is con-
nected across a mismatched feeder at the correct
point X from the load, the stub having the correct
electrical length Y, it will reduce to unity the standing
wave ratio between 'the point of connection and the
aerial.

It is, unfortunately, necessary to know the standing
wave ratio on the line in order to calculate X and Y
accurately, besides which it is essential to recognise
whether an inductive or capacitive reactance is
required. In the ordinary installation neither fact
can be ascertained easily so that recourse must be had
to methods of cut -and -try.

Unless a serious error has occurred in the matching
either at the aerial or the receiver, the S.W.R. along
a television feeder should not be high-a S.W.R.
of 2 would indicate quite large discrepancies. A
compromise value for X at low values of S.W.R. is

V - - - - - I ----- ---

1
Inductive Capacitive

Fig. 4.-Current and voltage relationships in closed
and open stubs.

0.1 wavelength, so that the stub should be connected
to the feeder at one -tenth of a wavelength from the
receiver input socket. It must beremembered that the
velocity of propagation of the wave is reduced in a
feeder line by a factor of about 0.66 for coaxial cable.
When measuring off 0.1 wavelength along a feeder,
therefore, the required fraction of a wavelength must
be multiplied by 0.66 so that the final measurement
is 0.066 wavelength.

As a general rule it will be found that an open stub
is required and a compromise starting length Y is
also 0.1 wavelength. For convenience it is as well to
use a longer stub than this-say 0.2 wavelength-
cutting back this length an inch or so at a time whilst
watching the picture on the screen, and trimming the
stub for best results.

A satisfactory arrangement for the simple con-
nection of a stub to the feeder line is shown in Fig. 5.
The aerial feeder is brought in to a " chocolate
block " connector, into which the ends of the stub
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length of coaxial cable are also brought, inner to
inner and sheathing to sheathing. From the other
side of the block an 0.066 wavelength line is taken
to the receiver (or preamplifier, if used).

adequate for S.W.R.s up to two ; a single 50pF corn -
Effect of Stubs ponent may be used or the value may be obtained

The first effect of connecting in the stub may well by employing a split -stator or ganged 100-100 pF
be to darken the picture on the screen. As the end tuner. The capacitor may be enclosed in an
is trimmed, an inch at a time, 3 -Way Socket Box
the picture should rapidly
improve, if any mismatch was
present on the original feeder
line, and a stronger picture
than before be obtained. If the
improvement in the picture
strength and quality is slow
when the stub has been cut
back to about 0.1 wavelength
long (i.e. to a physical length
of about 0.066 wavelength) try
the effect of trimming back a
half -inch or so of the stub
sheath, thus exposing the inner conductor, and
shorting this down to the outer. A jump in
picture brilliance indicates that a shorted rather
than an open stub is required.

If neither the open nor the shorted Stub, with
still more trimming, gives an improvement on
the original results it can be taken that the line was
non -resonant and that the system was already satis-
factorily matched.

Where the stub is found to give an improvement
the trimming should continue, very small lengths
being cut off, until no improvement on the screen can
be observed from one cut to another. The trimming
is then complete and the stub can be tapped along
the main feeder, or along the short lead to the receiver.
As the stub is bent along the feeder or lead an eye should
be kept on the picture to ensure that no ill effects are
introduced by bringing the stub and feeder into close
proximity.

This is as far

Feeder from
Aerial

(any length)

Variable
Stub

as the home experimenter, whose
Ganged 100-100 pF

or SO pF Tuner

Coax.

Entlose in plastic
or insulating box

Fig. 6.-A variable capacity stub.

only concern is his own installation, will wish to go.
The engineer, however, especially in fringe areas,
may care to *take an adjustable stub for plugging
into any feeder run as it is made, and which can
eventually be calibrated to show the type and length
of stub to be fitted to any system to cure slight
mismatching.

An inductive or capacitive stub can be replaced by
a suitable inductance or capacitance connected
directly across the line. A variable inductance of
suitable range could be used in place of the closed
stub, but a variable capacitive stub can, in fact, take
the place of either an open or closed stub by correctly
positioning it along the line. If an inductive stub is
required at, say, 0.1 wavelength from the terminating

load, the same effect can be obtained by placing a
capacitive stub wavelength further up the feeder.

A variable capacitive stub can be made along the
lines shown in Fig. 6. A capacitance of 50 pF is

Channel 1
Channel 2
Channel 3
Channel 4
Channel 5

Lead to Receiver/
(or Pre -Amp)

Electrical length 0/A
Physical length  066 A

Alternative Receiver Lead
Electrical length O./ * 0.25X (035))

Physical length 23A

Fig. 7. -Coupling in the variable stub.

insulating box and fitted with a pointer knob and scale.

Calibration
The stub can be calibrated, over a length of time,

by comparing the settings of the control with the
lengths of stubs cut by trial and error to give the same
improvement in matching in a number of installations.
The calibrations will, of course, be in inches of stub.

The aerial feeder, variable stub, and two receiver
connectors, one of 0.1 and one of 0.35 wavelength,
should be terminated in coaxial plugs and connected
together in a three-way coaxial socket box as shown
in Fig. 7.

Commence tests with the variable stub using the

TABLE 1.
Electrical Physical

Channel War elength 0.066A 0.23A 0.2A
(Mid -channel figures) (Receiver (Stub -

connectors) starting
Length)

18in. 63in. 55in.
15fin. 541 -in. 47in.
141in. 491in. 43in.
13in. 451in. 39in.
12in. 42in. 36in.

6.94 metres
6 metres
5.45 metres
5 metres
4.62 metres

0.1 wavelength receiver connector, and swing the
tuner to give the best picture on the screen. With
this point set, unplug the variable stub. The effect
of the stub on the picture will be seen immediately -
either the picture will improve, showing that the
stub was not suitable or not required, or it will
deteriorate, showing that the stub is of assistance.
If the picture improves when the stub is removed,
test the stub in the second line position by removing
the 0.1 wavelength receiver connector and plugging
in the 0.35 wavelength ,connector.

Again plug in the stub, swing the tuner for best
results, then unplug the stub. If the picture again
improves with the stub out of circuit, no stub is
necessary or desirable. The three-way box and
short receiver connector can be removed and the
feeder plugged straight into the receiver.
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MAKING A TV CONVERTER FROM AN EX -GOVERNMENT UNIT

By F. J. Shipgood,

THE Air Ministry amplifier type 223A is a
two -stage V.H.F. amplifier. The circuit is
shown in Fig. 1. The layout above the

chassis is shown in Fig. 3 and the underside
with the three screening cans removed is shown in
Fig. 4. To modify this amplifier to operate as a
TV converter of the type shown in Fig. 2 is quite a
simple matter and requires only a few additional
components. In this converter the first valve
performs its original function as a R.F. amplifier.
This is followed by a tuned -grid, tuned -screen
frequency changer the anode of which is resistance -
capacity coupled to a circuit that is tuned to an
intermediate frequency of the order of 12 Mc/s.
Hence any existing receiver or I.F. strip designed to
operate on this frequency will be capable of receiving
the TV sound.

Figs. 3 and 4 (right) show the completed converter.
To modify the original amplifier proceed as

follows : remove all components marked " X" in
Figs. 3 (a) and 4 (a). This includes LI, which is a
potted coil and is ideal for use as the oscillator coil.
It is fitted in No. 3 compartment as shown in
Fig. 4 (b). Coil L2 is removed and is connected in
place of LI to form the
aerial coil LA. Rewind the
coils as per Fig. 5. Connect
LA primary between the
input terminal and earth
tag 15 and the secondary
between VI grid (pin 7) and
tag 15. This completes the
modification in compartment
No. 1.

The coil LG has one
winding only and is con-
nected between tag 11 and,

tag 13 (coil LF does not
require rewinding, neither
does LO if it used on
channel 5).

In compartment No. 2
check : that R7 is con-
nected between VI anode
(pin 3) and tag 14 ; that
C7 is between tag 14 and
earth ; that ..R6 is between
tag 14 and through the
chassis to the junction of
R5 and C6, and that C3 is
between VI screen (pin 2)
and earth. Connect : R3
between pin 2 of VI and
through the chassis -to the
junction of R2 and C2 ; C8
between VI anode (pin 3)
and tag 12 ; C9 between

33k0
X

800
pf

I

tag 12 and V2 grid (pin 7) ; R10 between pin 7 and
earth and finally check that V2 cathode (pin 6) is
earthed.

In compartment No. 3 check : that Cl5 is connected
between tag .9 and tag 10, and that R12 is between
tag 9 and through the chassis to the junction of R11
and C14. Connect : one end of C16 to pin 3 of V2
and leave other end free ; one end of LO and one
end of C12 to the screen of V2 (pin 2) ; one end of C11
to earth. Connect the free ends of C11, C12 and LO
together and to about lain. of wire and pass this
through the chassis. Check that the secondary of LF
is connected between tag 10 and the output socket.
The primary of LF and one end of C17 are connected
to pin 1 of V2, which is earthed ; the other ends of
LF primary and C17 are connected together and to
the other end of C16. This completes the wiring in
compartment No. 3.

Above the chassis check : that C5 and C13 are
in position across the heater supply to VI and V2
respectively ; that C6 is connected between chassis
and the junction of R6 and R5, the other end of the
latter being connected to tag 4 ; that one end of CIO
is earthed and that one end of R8 is connected to

3.30a
A Screen

a-330 v

4-7
ka

800
r-\ LOOL/

.e..77,1 X

I ERFC *-1

DLX

MSocket

3300

220o pF
X

800

351 50
pF

T
33 On /-5k:a

X

800
PF

30a

300

22k1) -
Cq, b=-76.)r L4

800p F

p

/00ka

SO

.PF
1Olf+F

X
270k.n

Fig. 1. - Circuit before modification.

Output

E

/00 v-
330 v-
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(a)

Fig. 3.-Details of the upper chassis.

HA

ta

valve voltmeter to the output and
tune LA and LG for maximum out-
put. Remove the short-circuit on LO

Output and tune this coil for maximum
output (tune also C12 if this is
variable). If this test equipment is
not available connect a 0.1 it&
condenser, a crystal diorld and a
pair of high impedance headphones
in series and connect these between

T3 V2 anode (pin 3) and chassis.
Connect an aerial tuned to the
TV sound to the input and adjust
LA and LG for maximum sound,
then adjust LO with the short

Cs circuit removed.
Note that the tuning slugs in the

coils are sealed. Remove the seal -
T6 ing compound very carefully and

do not attempt tuning until the slugs
are free, since the slugs are very

T7 brittle and are liable to break up
(b) Mout inside the coils. If this occurs

(Left, before modification; Right, after.)
the coils should be removed, On.
Aladdin formers fitted and the

Fig. 5.-Coil Data.
Coil LO: Insulate
(3) ; use whole of
c o i I, i.e., connec-
tions are (2) and (1).

tag 3 Connect one end of R9 to the junction
of R8 and CIO and the other end to the
insulated wire coming through the chassis
from the junction of C11, C12 and LO.

Check : that one end of C2 is connected
to chassis and the other end to
the junction of R2 and R3,
the latter being in compartment
No. 2 ; that one end of R2 is
connected to tag 2 ; that C14 is
between chassis and the junction
of RI I and R12, and that the
other end of R11 is connected
to tag 1. Connect RI between
tag 1 and tag 2 and Cl between
tag 2 and chassis With con-
necting wire join tags 3 and 4,
tags I and 3 and tag 1 and the
330 v. tag.

Check that all wires passing Xsocket

through the chassis are ade-
quately insulated. This com-
pletes the modification.

Alignment
To align the converter

short-circuit coil LO, inject
into the input a signal from
a test oscillator tuned to
the TV sound, connect a Fig. 4.-Details of the lower chassis. (Left, before modification ; Right, after.)

H.T Tag

COIL DATA
Channel Coil LA

Primary Secondary
Coil LG Coil LO Cl2

5 4 10 10 pF
4 5 5 11 12 pF
3 51 12I2 14 pF
2 6 61 14 18 pF ;
1 8 16 24 pF

Tad T/2

X800pF

X.33kfl-

L3

X RFC -
X800pF-

X 800/3F -

* With Cl2 fixed at 10 pF figures are given for the
I number of turns on LO.

Alternatively : To avoid rewinding LO, valves are
given for C12 for the different channels. A 5-25 pF
trimmer would cover all channels.

X 22 k 12

-sisLsa-6Pet t4i

(a)

Fc,6 c'

FC \ -01

Output

X.330f1

-X 800pF
LG

-X SOpF

X330(
1 X33012

L2
IX.Ltic.(2

X L/

ir -X 220

7/3-
T/4_
C7-

T/6.
/9---

T

r /6 -
T /7 -

(5)

R
FLO
r io

FR /3
C/2

FC //

FC9
FR /0
FC 8
FR3
Pa
R7

3
C4

4

LA
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coils rewound. The ,advantage of using Aladdin
formers is that since the spacing of the turns of the
coils can be varied a greater degree of tuning is
obtained. Fig. 4 (b) shows Aladdin formers fitted
in compartments No. 1 and No. 2. In this case

LIST OF
COMPONENTS

R1, 2, 5, 6, 8, 11, 12 -1
330

R3 -1.5 k
t R4-33 0
R7-4.7 k
R9, 10-22 102

; R13-10 k
Cl, 2, 3, 5, 6, 7, 10, 11,

13, 14, 15-800 pF
C4, 9-SO pF
C8-100 pF
C12--10 pF
C16-300 pF
C17-250 pF
VI, V2-EF50

Fig.

the screen cans have been redrilled to provide access
for tuning the coils, since they are in a slightly different
position to the original ones.

Having tuned the converter, connect it to the
receiver and tune the receiver on the short-wave band
to the converter's intermediate frequency. If it is
found that this frequency lies on a part of the band

July, 1:):5
_

giving interference from short-wave transmitters,
retune the receiver for a quiet spot and retunc coils
Lp' and LO. When the TV sound is being received
retund all the coils and the receiver for Maximum
output. When an I.F. strip is being utilised coils

2.- Circuit after modification.,

LO and LF must be adjusted until the converter's
intermediate frequency is the same as that of the
strip.

The leads coupling the converter to the receiver
or I.F. strip must be as short as possible to minimise
possibility of interference from short-wave
transmitters.

North Regional Mobile Control Room

THE
BBC's North Region has recently taken

delivery, for its own exclusive use, of the latest
Mobile Control Room for Television Outside Broad-
casts. This vehicle, known as M.C.R.13, is mounted
on a Bedford petrol -driven seven -ton chassis. It is the
first mobile control room of post-war design to be
mounted on a self-propelled chassis. By using this
chassis it was found possible to reduce the overall
length of the vehicle.

The bodywork of M.C.R.13 is of conventional
double -skinned construction, having a hardWood
frame covered with aluminium panels on the exterior
surfaces. It is thermally insulated so as to maintain a
comfortable working temperature inside the vehicle
in spite of extremes outside. The internal panelling
is of Formica, which provides a smooth, easily -
cleaned surface and is of pleasing appearance. By
making use of all the available space, including that
over the cab roof, the overall length of the vehicle
has been kept down to 24ft. It has an overall width
of 7ft. 6in. The cab, which is also used when on
location as an office, cloakroom and miscellaneous
store, is fitted with windscreen washers, heater and
fully adjustable driving seat.

The internal walls of the vehicle are cream ; the
upholstery, which is of leather for durability, is
crimson, whilst the floor is covered with grey battle-
ship grade linoleum. Table tops are of cigarette -
proof Formica and all exposed metal work has -a mid -
grey rivel finish to match the technical equipment.

Technical Equipment
Three Marconi Mark III cameras and camera

control units are associated with M.C.R.13 and the
cameras are designed to use 4in. image orthicon
tubes which are expected to produce a noticeable
improvement in picture quality. Until these become
available, 3M. tubes are being employed. Considerable
thought has been given to the mechanical design of
these cameras ; the sub -units can all be removed for
maintenance, as can the components of the lens
turret assemblies.

The lens turrets will accommodate lenses with
focal lengths up to 40in., and in addition lenses of
2in. and 40in. focal length can be mounted simul-
taneously. This represents a considerable adyance in
design ; with turrets previously available it has not
been possible to mount a lens of greater focal length
than 25in. simultaneously with one of 2in.

A pedestal waveform of variable amplitude can be
inserted at the camera control unit ; the waveform
generators are an improved version of those in
current use in other BBC outside broadcast vehicles.

The vision mixer will accept eight inputs, of which
up to four may be either asynchronous or synchronous
at will. Cutting, fading or mixing between any two -
cameras may be achieved, D.C. control of fading and
mixing operations being employed. Signal processing
is accomplished in a separate line clamp amplifier
unit. Special emergency switching circuits are
provided which allow for switching of pictures direct
to' line if the mixer or line clamp amplifier fails
during transmission.
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'the Longotaiied Pair Circuit
ITS DESIGN AND APPLICATIONS

By Hugh Guy

Introduction
THIS curiously -named circuit is really an extension

of the cathode follower, an account of which
appeared in the March issue of PRACTICAL

TELEVISION. It appears in a variety of forms and
under several different names and is perhaps more
accurately, though less picturesquely, described as a
cathode -coupled amplifier.

The experimenter probably knows it best as a
phase inverter used in, say, an audio amplifier to
drive a push-pull output stage and the design pro-
cedure given below may well be adapted to fill this
application, but it is also widely used in video and
pulse work in amplifiers, switching and clipping
circuits, comparators and in modified form in the
" flip-flop " multivibrator.

Since the circuit is therefore a fundamental in
the design of waveform generators and pulse equip-
ment generally, it is described below and the associ-
ated design formulae obtained and their application
illustrated.

The Circuit
The basic circuit

that two valves are used. Each has its own anode
load, but both share a common cathode load.
Furthermore, in this simple form, the grid of V2
is earthed to any A.C. signal. It would appear at
first glance, therefore, that there is no coupling
between the two valves whereby signal at VI grid
may appear at V2 anode.

However, as the cathode circuit is not decoupled,
the signal at VI grid appears across the common
cathode load and is thereby introduced to the grid
circuit of V2, for although V2 grid is earthed its
cathode potential must vary and hence the relative
grid to cathode potential must also vary. The anode
current in V2 will change accordingly and an amplified
signal will appear at V2
anode.

What about the relative
phases of the signal ?

Let us assume that we are
applying a positive - going
signal to the grid of VI in the
circuit of Fig. I. The signal
at the common cathodes will
also be positive -going due to
the cathode follower action of
the circuit. With V2 grid
earthed, however, the grid -
cathode variation of V2 will
be negative -going. A simple
example may help to clarify
this point : Imagine that the
cathodes remove from -H3
volts to +6 volts, V2 grid
being earthed. Then, viewed
from V2 grid, the grid -cathode

change is from -3 volts to -6 volts, and the
change is thus negative -going.

This negative -going excursion of Y2 grid will
produce a positive -going signal at the anode and the
overall effect, therefore, is for V2 anode to follow
the input to VI grid, whilst this positive -going input
to VI produces a negative -going excursion at VI
anode. Thus we see that at the two anodes the
signals are 180 degrees out of phase. This property
of the long-tailed pair is utilised when the circuit is
used as a phase inverter to drive push-pull output
stages.

Perhaps the explanation appears rather complex
but the process can be followed easily by reference
to the circuit and a general rule to observe is that the
signal at either anode follows that at the opposite
grid. From this rule it is possible to visualise what
will happen when we apply different signals to both
grids simultaneously ; the signals at both anodes
will each consist of a composite signal comprising
both the input signals, each anode signal being of
opposite phase. Thus, if the output is taken from one
rather than both anodes, we have a mixer or sampler
valve. The anode we are not using in this case does
not need a load resistance, and we can therefore
return the anode directly to the H.T. line.

Having considered the function of the circuit,
we can now consider its application to pulse and
video techniques, after first establishing our design
formula:.

Equivalent Circuit
Of the several different approaches to the analysis

of this circuit, probably the simplest is to examine
it in terms of the common cathode coupling, making
use of the properties of the cathode follower.

Fig. 2 shows how this is best achieved. In this
circuit VI is a cathode follower with an anode load

Fig. I (left).-Basic long-tailed pair circuit. Fig. 2 (right),-Development of
the circuit.
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RL, and cathode load Rk. if the switch K is closed,
then the grid circuit of V2 is connected in parallel
with Rk and the cathodes of the two valves are
joined. The circuit then becomes two valves coupled
by a unit (shown inside the dotted outline), which
attenuates the signal to a certain extent. If we
examine the contents of this unit, we can see how
much this attenuation is in terms of the valve con-
stants and the values of the components in the
circuit.

In Fig. 3, therefore, we see the development of
the " contents " of the dotted outline. Diagram (a)

Step by step analysis of clipper operation.

Vg2 lk Vk Ia2 Vak2 Ia,VinVg1 Yin A.C.
Vout
A.C.

-8 5.55 122 0 178 5.55 -4 118 +4.75 +42
-6 5.45 120 0.6 164 4.85 -4.2 1 115.8 +1.55 +28
-4 5.36 118 1.7 136 3.66 -4.75 113.25 0 0

-2 5.28 116 3.3 95 1.98 -25.6 110.4 -2.85 -43
0 5.2 114 5.2 46 0 -9 105 -8.25 t -90

shows the simplest equivalent circuit. The generator
E represents the signal that is applied to VI grid.
The signal current flowing from this source must
flow through the internal impedance of VI, repre-
sented by Z1 and then into the load Zk, across which
appears the signal applied to the grid -cathode circuit
of V2. This signal is given by

ZkEk
Z1+ Zk "

E

Zk must consist of the parallel combination of the
cathode resistor Rk and -the input impedance to the
cathode of V2. Also the internal impedance Z1 of
VI is really the output impedance of a cathode
follower whose load is Zk. Now the cathode circuit
impedance of a valve is approximately

Gm
1

where Gm
is the mutual conductance or slope of the valve.

1Thus Zl may be written as
Gm and Zk becomes the

,

parallel combination of Rk and - 1-,
The equivalentGin

circuit then becomes that of Fig. 3b and the reader
may easily verify that the signal appearing across the
cathode load is given by

Gm, RkEk =1+
(Gm,+ Gm2) Rk'

From this expression it can be seen that, if the
slopes of the two valves are the same, and Rk is large,
then the cathode signal is approximately half the
input signal. This is an important point to remember,
as it figures prominently in subsequent design pro-
cedure. Taking this a step further it is obvious that if
half the, input signal appears across the cathode load
then only half the input signal appears between the
grid and cathode of VI to appear amplified at the
anode.

This gives us another important result;.the gain
of one stage of a long-tailed pair is approximately half
the gain that the same stage would have were it a
straightforward amplifier with the same circuit valuei.

This simplification is perfectly justified if pentodes
are being used in the long-tailed pair, provided that
the value of Rk is large. It is this proviso which gives
the circuit its name. The common cathode resistor
may be likened to a. tail-the drawing of the circuit
presumably gave rise to this simile originally-and
since it must be large or long, resistively, to fulfil this
function, the name, long-tailed pair, is very apt.
Other views favour the idea that the effective doubling
of the grid base of the valves is what is really implied
by the term " long -tail."

Whatever the origin, however, the important feature
of the circuit is represented by
this share of the input 'signal,
half of which appears between
the grid and cathode of the
first stage and the other half of
which appears across the
cathode load and consequently
between cathode and grid of
the second valve. If each valve
has the same value of anode
load, then the signals at each
anode will be of equal ampli-
tude but of opposite phase.

This, then, is the phase
inverter of audio amplifier
fame, and if we could choose

valves with a high fc and high Ra, then the
formula of the circuit of Fig. 3b would suffice for all
our design work. Unfortunately, it is only pentodes
which possess these desirable characteristics, and to
bring the triode into the picture necessitates a more
rigorous approach.

Up to the present we have assumed that the
equivalent circuit of a cathode follower may be
represented by a signal source or generator of the
same E.M.F. as that which we are applying to the
grid of the cathode follower in question, and further

that the output impedance is Gm. For most cases this

is true enough, but for an accurate assessment of this
particular circuit we must have the whole truth.

The circuit of Fig. 3c puts things in their right
perspective. Here the signal source is shown to be
E where

E = - EM.

Ein is the signal we are applying between grid and
earth of the first stage and pti denotes the ampli-
fication factor of the first stage.

Further, the output impedance is no longer simply
I

Gm'
Rai RLi+--- but is really where Ra and RL are the

anode impedance and load respectively, the suffix
denoting the first stage.

By the same argument the input impedance to the
Ra2-1-RL2second stage will be and will appear in

ft2-1- 1

parallel with Rk.
This gives a value for Ek, the signal appearing

across the cathode load, which is shown by equation
(1) at foot of page 63.

This may look a formidable result, but a little
careful algebra will easily produce this answer from



July, 1955 PRACTICAL TELEVISION 63

the circuit of Fig. 3c. Again, if p and Rk are both
in

large, this reduces to Ek =
E-2 -approximately, illus-

trating the validity of this result.
By adopting the equivalent circuit of the

cathode follower for our analysis, the same
reasoning that makes the generator E.M.F. not

Ein, but pi+1 . EM prevails when we consider the

effect that the voltage Ek has on the second stage.
This tells us that Ek is not the input voltage to the

second stage, but that Ek is given by Ek= //
1

Eg,

where Eg, is the true grid -cathode variation of the
second stage. Substituting Ek by its lengthy value
given above, we can determine what Eg, is.

(See equation (2) below.)
Now the gain of a triode stage is well known to be

Eo /SRLG -
Eg Ra+ RL

where Eo is the signal at the anode and Eg the input at
the grid.

yRLFrom which Eo = Ra+RL . Eg

Thus in the case of V2

Eo = 2,RL2 . Eg,
(tc.a21-rd-2./

and this gives the result shown by equation (3) below.
The gain of the long-tailed pair, from one grid to

the opposite anode, is thus given by equation (4)
below.

This is a lengthy expression as it stands and it is
more conveniently dealt with as follows :

Let the gain of the basic cathode follower be G,
iiiRkThen G, (p1+1)Rk+ Rai+ RL,

Also let G2 be the modified gain of V2 as a triode
stage

(tt2+1)RL,G2 -
Finally, let m be a factor given by

(Rai+ RLi) y 2 1

Ra2+RL2/ it].
This now gives us three symbols which are more

readily understood and remembered and, using these,
the gain can be rewritten

G-G, . G2

m-

1+ mG,
In 90 per cent. of the practical cases encountered

the values of Rt., and RI -2 will be the same and so
will be the two y valves, or at least near enough to
justify putting m equal to I.

Again, if the value of Rk is large enough, the gain
of the cathode follower approaches 1, and the overall

gain of the long-tailed pair is then 2 
Thus although the algebra associated with the

equivalent circuit of Fig. 3c would appear to make
the process of analysis rather complex, it yields a very
useful result.

ZK EK =
ZK
+ZK

(a) Basic cathode circuit

ZK -
PK+ Gmz

RK Gm2

(b) First approximation

Ra2+PLI)
pi+.1

(Pa2+PL2)
)J24-/

I
EK

EK-(112 )E92
True equivalent circuit p2 +I

3.-Development of the equivalent circuit of the
long-tailed pair.

Paraphase Amplifier
We will consider the simplest application of the

long-tailed pair first and show how a paraphase
stage is designed.

The important factor to bear in mind the whole
time is that provided the cathode resistor is large,
then the input signal is divided into two nearly equal
parts ; half appears between grid and cathode of the
first valve and the remaining half across the cathode
load and, therefore, between grid and cathode of the
second valve. To obtain equal amplitude signals of
opposite polarity at the two anodes it merely remains
to connect equal values of load in the anodes. The
question is, how large is a large cathode resistor?

Let us illustrate the process by a simple, practical
example. Imagine that we are designing a paraphase
amplifier to feed, say, the Y -plates of a small cathode-
ray tube. By using a paraphase amplifier the usual
trapezium distortion associated with single -ended

(c)

Fig.

iti.(Ra2+RLORk . EM.Equation (1)=Ek-
[(P14-1)(Ra2+RL2)+(,12+1)(Rai+RIARki- (Rai + RL1)(Ra 2 + R1-2)

Equation (2)=Egg-(/t2+1) pi(Ra2-1-1112)Rk .EM.
y2 [042+ 1)(Rai+R14)+(/11+ 1)(Ra, + RL2)]Rk+ (Ra, +RLi)(Ra2 RL2)

1)RL 2 . EM.Equation (3) = Eo =
[(y 2 + 1)(Rai+ RLI)+ (pi+ )(Ra, + RLORk (Ra, + RL,)(Ra 2 + RL2)]
Eo y,Rk(y2+1)RL,

Equation (4)= G =EM -
[(/t2+ 1)(Rai + RLD + (Pi ± 1)(Ra, + RL2)] Rk+ (Ra, + RLi)(Ra,+ Rid)
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feeding of the plates is overcome. Let us say that we
require a peak -to -peak voltage of 50 volts at the
plates and that the H.T. voltage is 300 volts. Further,
We will assume that the bandwidth of the amplifier
is 1 Mc/s. Then the frequency response will be 3 dbs
down at 1 Mc/s if the stray capacities between each
anode and its associated Y plate are 35 pF and the
anode loads each 4.7k. Ohm's Law tells us that a 50
volts swing will be produced across the 4.7k load
when 10.65 mA flows through it. It remains merely
to select a valve to perform this task and one readily,
available on the surplus market is the 6J6, or ECC91,
or, in service notation, the CV858. This valve is a
double triode with a common cathode, on a 137G
base and the characteristics for it are shown in Fig. 4
where anode current is plotted against anode voltage
for a family of grid voltages.

If we were designing a normal amplifier stage, we
would draw the load line corresponding to 4.7k on
the characteristics from the point Va = 300 volts to
Ia=64 mA, or since the latter point does not appear
on the graph, through the point Va=250, Ia 10.65
mA. If we were to put this into practice, however,
not only would the valve draw excessive current but
we would not be allowing for the voltage to be dropped
across the cathode load, whose value we have yet to
determine. So we adopt a different approach to the
drawing of a load -line and work from the grid -bias
characteristics.

We know that the positive excursion of the grid
swing must not cause grid current to flow and, there-
fore, to allow a safe margin, we will assume that the
positive swing causes the grid to rise to- - I volt.
Similarly on the negative excursion, the grid swing
must not cut off the anode current but must leave,
say, 1 mA flowing. It is then a fairly simple matter to
construct a 4.7k load line cutting the -1 volt grid

/

a

ti

6J6
Fig. 4.-Anode characteristic
curves for the 6J6, with a load-
line of 4.7k superimposed.
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characteristic and passing through the horizontal
1 mA line, in such a way that the anode voltage
between these two limits is at least the 50 volts that
we require. This load -line is shown in Fig. 4, and it
can`be seen that it is drawn as though we are working
with an effective H.T. of 175 volts. This means that
the remaining 125 volts of H.T. can be dropped across
the cathode load. The final step, therefore, is to decide
what the mean current will be and hence what value
of cathode load is required. The necessary anode
swing of 50 volts is obtained when the grid swings
from -.1 volt to -6 volts, these two points being the
previously determined limits of the system, and the
mean grid potential is, therefore, -3.5 volts when 4.5
MA flows through each valve. The, total cathode
current is thus 9 mA and to drop 125 'volts, a resist-
ance of 13.9k would be required. A 15k resistance
would, therefore, be chosen as a practical compromise,
such a value.changing the working conditions
slightly.

Having calculated the values from the curves, the
formula developed above for the gain of a triode,
lOng-tailed pair can be applied, knowing that ,t for
this valve is 30, and Ra is 9k for the mean operating
conditions.

The gain may be verified as being 5.06 which
suggests that 50 volts will be prodUced at the anode
for an input of roughly 10 volts. It is interesting to
note t_hat with the same operating conditions, the
gain of the stage with no cathode load would be 10.3,
illustrating the way the gain is halved in this circuit.

This circuit is shown in Fig. 5. Note that the bias
is obtained by a bleed chain across the H.T. supply,
the bias resistors being connected to a point which, is
3.5 volts negative with respect to the cathode, i.e.,
at -I-121.5 volts.

If the stage is directly coupled to the plates of the
tube, then by includ-
ing a potentiometer in
the bias circuit, the
trace on the tube may
be shifted and this
control becomes a D.C.
shift control.

This practical ex-
ample serves to show
how the value of
cathode resistor can be
determined. It is not
always possible to fix
the value in this
manner, but if the
design arranges for the
cathode current to re-
main as near constant
as possible, then the
" tail " will be long.
This again can be de-
monstrated by an
example.

Long-tailed Pair
Clipper
The long-tailed pair

is easily adapted to
produce a square
wave from a sine wave
and, as such, forms the

300 00 basis of ,a square -wave
generator.
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If a sine wave is applied to the grid of V1 in the
circuit of Fig. 1, and the amplitude is large enough to
cut the valve off, then the rapid change in cathode
current can be made to produce a square wave at
V2 anode., To do this, the anode current in V2 must
be initially cut off. This is achieved by biasing the
grids separately, that of V2 being more negative
than VI grid.

VI will then act as a cathode
follower and the cathode
voltage will fall with the sine
wave at the grid. When the
cathode potential has fallen to
within the grid base of V2
then the latter will start to
conduct and the rapid fall of
voltage at the anode produces
the edge to the resulting
square wave. The cathode will
not fall so rapidly now due to
the tendency of both valves to
maintain the cathode current
constant and the limit is
reached when VI is cut off and
V2 is biased to zero volts. On
the positive going excursion
of the sine wave, VI will
suddenly cut on and the anode
potential of V2 will rise
precipitately to give the second
sharp edge to the square wave.
Further, the rising input signal will increase the total
cathode current until the grid to cathode potential of
V2 exceeds its cut-off value when V2 anode will
remain at H.T. The intervals between the two steep
edges are thus seen to correspond to the conditions
when V2 is first just drawing grid current and,
secondly, when V2 is cut off and hence the flat
bottom and top to the square wave are created.

This clipping action does not require grid current
to flow in the input stage, and has the high input
impedance associated with a cathode follower,
;acts which show an advantage over the customary
limiters and clippers used for similar tasks. Further-
more, it provides voltage amplification and clipping
without phase reversal of the signal.

Ideally a valve with a short grid base makes the
best clipper, due to the fact that the amplitude of
the input signal has to be well in excess of twice the
grid base of stage-remember that the long-tailed
pair effectively doubles the grid base by halving the
input signal. However, the design is illustrated above
using the data given for the 6J6.

We are going to produce a square wave of amplitude
140 volts, peak -to -peak, of mark -to -space ratio 1 : 1,
and of 1,000 pulses per second. We have available a
H.T. supply of 300 volts, and a sine wave of variable
amplitude and frequency 1,000 c.p.s.

A quick glance at the curves suggests that working
the second valve between Vg =0 and a cut-off bias
in the 200 volts anode potential region will both allow
100 volts to be dropped across the cathode resistor
and an anode variation of the required 140 volts
approximately. To determine the value, of V2 anode
load, therefore, we draw a load line through Vg =0
at Va =50 to 60 volts and also through Vg=cut-off,
at Va =200 volts. This gives a rough guide to the
value of anode load requiied which is seen to be 27k,
taking the most convenient value.

Now we are only interested in making VI a cathode

follower and we can, therefore, return its anode
directly to H.T.

The cathode resistor is next determined : We have
decided to drop 100 volts across it, approximately,
and we know from the 27k loadline that when V2
is at zero grid volts and at Va =52 volts then Ia=
5.5 mA. Furthermore VI anode current is cut off

Push -Pull
Output to
C.R.rube

HpF

910K0

4-300V.

1801<R

110KCI

Fig. 5 (left).-Paraphase amplifier circuit for cathode ray tube, Fig. 6 (right).-
Long-tailed pair clipper circuit.

under these conditions, so that the total cathode
current is 5.5 mA. Ohm's Law, therefore, suggests
the use of a cathode load of 18k.

From the characteristic curves of the 6J6 it is then
possible to compile a table after the manner of that
shown in which a detailed account of that part of
the input signal reponsible for the square wave output
is given. It is thus fairly obvious, as a graph plotted
from these results would clearly show, that to produce
a steep edge to the square wave a large amplitude
input signal is required. About 50 volts peak to peak
would produce a reasonable square wave.

In the circuit of Fig. 6, the long-tailed pair clipper
is shown with the biasing components included and
this circuit will operate satisfactorily at low frequencies
for the production of square waves.

Compiling a table in the manner shown is invaluable
when non-linear operation of the circuit is desired,
since every step is clearly seen and if the information
is obtained from the curves in the order that the
columns are given then the process is straightforward.
The same system can then be applied to the design
of the cathode coupled multivibrator and the other
circuits mentioned in the introduction.
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ZIINIPLIM
PIPRANZISTOR

A CONTRIBUTOR DESCRIBES A SIMPLE

METHOD OF MAKING AN EFFICIENT

TRANSISTOR AT LOW COST

AS

By J. W. Hobley (G2V1)

one who realises the important possibilities
of transistors as regards radio and television
I have, carried out experiments with home-

made transistors and was so pleased with my first
results that I filed an, application for a patent im-
proved form of transistor, which lends itself very
readily to experimental work and is certainly an
advance on the present home-made designs.

However, I have decided not to proceed with the
patent, but to give details for the information .of
other readers.

As, will be. seen, I have dropped the term " cat's
whisker," which. I regard as being out of date, and
use instead what I call " contact springs." By using
a circular insulating holder provision for three or four
contact springs can be made, thus opening up yet
another avenue for experiment.

If a number of even the best makes of germanium
dibdes are examined it will he found that, in some
cases, the " cat's . whisker " is merely laid across
the surface of the crystal, yet they function satis-
factorily as- detectors. After trials I am convinced
that it is not necessary to use chemically sharpened
points arid so long as they are needle sharp good
results can be obtained with ordinary, pointed
springs. In my case they are finished off by relieving
the underside of the point with a fine jeweller's file.

If the accompanying drawing is followed, a
transistor which allows variations and quick change
of crystals, thus facilitating experiments, can be made
at a very low cost.

Construction
An essential feature of this transistor is that the

pressure between the contact springs and the crystal
can be varied, the crystal holder being a sliding fit
in the body, and further the springs are adjustable
vertically and horizontally by using a spring adjuster
of suitable size.

For ordinary experiments good germanium diodes
with glass bodies can be used. By carefully breaking
away the glass in a vice the crystal is left in a cup
with a connecting wire which passes through a hole
in the holder. Both the holder and wire can be
clamped into position by suitable screws and these
form the base, a suitable connecting wire being
soldered to the bottom of the holder opposite the
lower clamping screw.

For a start it will suffice if a diode having a
" forward " resistance of about 500 ohms and a
" back " one of about 50,000 is used. After.
" flashing " an amplification of three or four can be
obtained, which is enough to carry out ordinary
experiments.

In connection with the drawing measurements

Emitter

Base 9

Collector

An illustration of the transistor described.

are mostly .in mm. for convenience. Fractional inch
sizes are suitably indicated.

1. The body made from polystyrene, 15 x 7 X 8
wide.

2. The pillars from brass tubing, Bin. x din. long.
3. The crystal holder made from 5/32in. brass

rod, 12 long with a 54 hole through, and counter-
sunk 40 for *in. to take the crystal cup. It is a sliding
fit in the body.

4. The tags with connecting wires for the emitter
and collector contact springs.

5. The contact springs made from 32 gauge hard -
rolled phosphor bronze sheet. They are 9 overall
with one end slotted, to pass under the heads of the
pillar screws. The other end is cut *to a point and
turned down for 2 mm.

6. Ten B.A. screws to hold the pillars and tags.
7 and 8. Ten B.A. locking,screws for the crystal

holder and crystal cup wire.
9. The crystal cup wire or tail passing through

the holder.
To. enable the contact spring points to be accurately

and easily centred a pointed centring pin No. 10 is
used. This slides into the body in place of the holder
and enables the points to be properly located. The
points are bent to a slight angle to enable them to be
placed as closely as possible on the surface of the
crystal.

The closer the points are together on the crystal
the better the effect. A spacing of 1 thou. of an inch
is possible, but 1 thou. is easily obtainable by the
use of a feeler gauge. The points should be at exactly
the same height to ensure equal pressure seating on
the crystal surface. The springs can easily be adjusted
vertically by the use of a spring 'adjuster.

Very good results have .been obtained by using
transistors in receivers and transmitters, mostly in
the 160 metres band, and two-way working has been
successfully carried out at over 100 miles with very
low H.T. But although the frequency range is at
present very limited I am hopeful that .it will
before long be possible to raise it to a much higher
degree.

A NEW HANDBOOK

" PRACTICAL TELEVISION CIRCUITS "
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THIS MONTH'S SNIP -

Corner Console. A massive
cabinet but being corner fitted
is not out of place even In a
modern small living -room.
Overall dimensions of this
cabinet are 47in. wide x 31in.
(deep to corner) x 50in. high.
Made to house " 15 " Tele-
visor. Radio Unit, Amplifier.
Tape Deck, etc. Originally
£18 -our price. £10. plus 301 -
carriage.

MINIATURE PORTABLE T.V.

The Elpreq Miniature Televisor
employs a total of 13 valves and
2 crystal diodes. The tube used is a
2lin. The layout is clean and
professional and the wiring, whilst
naturally being more intricate
due to miniaturisation, is never-
theless completely accessible. The
total cost comes to 216-217. Its
size will be approximately Olin. x
8in. x 6in.
Full construction data, layouts.
diagrams, templates, etc.. running
into some 50 sheets is available.
price 5/-. post free.

THE
WINDSOR 5"

This is a 5 -valve A.C. superhet
covering the usual long, medium
and short wavebands. It has a
particularly fine clear dial with an
extra long pointer travel. The
latest type loctal valves are used
and the chassis is complete and
ready to operate. Chassis size
15in. x 6in. x Bin. Price 29/19/6
complete with 8in. speaker. Carriage
and insurance 10/-. H.P. terms
if required.

R.F. UNIT
TYPE 24

Complete and In good order. Price
7/8 each, plus 1/6 postage.

...BAND III NEWS is
ADD - ITA

This is a ready -to -work
adaptor which fixes to the
side or back of your T.V.
and will give you the new
commercial station by the
flick of a switch. You do
nothing to your set, just
plug in mains and aerial
leads. Suitable for any
T.V. Price £81101- or 30/ -
deposit and six payments
of £1.

3 INSTRUMENTS FOR 25/ -
THE " ELPREQ " Band III SIGNAL GENERATOR is
very efficient and it :-

1. Will provide the signal for tuning to any Band III
station.

2. Can be used as a grid -dip meter for checking the
frequency of Band III T.V. aerials. Coils. etc.

3. Can be made to give a pattern on T.V. Receiver
screen.

It can be accurately calibrated with included equip-
ment. All the parts including valves, tuning condenser
and metal chassis are available as EvKit at 25/- post free.
Constructional data free with Kit or available separately
price 2/6.

BUILD YOUR OWN CONVERTER
The Elpreq Band III Converter has given very satis-
factory results from the experimental Beulah Hill
station. It uses 3 valves, is not at all difficult to make
and can be lined up with the simple 25/- instrument
described above. Price for all the components, including
constructional data is 23/10/ -data available separately
price 2/6.

AERIALS & DOWNLEADS
(B) BAND III Aerials -These aerials
have quick-fItting elements, all
alloy tube construction and poly-
thene low -loss insulators.

Arrays only lin. Mast Fixing

AERIALS
Model 700 x 0 3 element ... 45/- each
Model 702 x 0 5 element ... 60/- each

DOWNLEADS

Aerials Cranked Arm Wall
Mounting
Model 700CW 3 element... 6716 each
Model 702CW 5 element... 82/6 each

Aerials 6 -ft. Chimney Lashing
Model 700S 3 element 77/6 each
Model 702S 5 element 93/- each

DOWNLEAD
Patented five -cell construction ensures maximum air to
polythene ratio around the conductor, high perfor-
mance. 9d. yd.

Ex-W.D. BAND III AERIALS
I.T.A. AERIAL

We have a limited quantity of ex-W.D. (new) aerials.
ideal for the new I.T.A. station. These are single dipole
type, very well made and suitable for internal or external
use. Price, complete with adjustable fixing bracket, is
only 15/-, plus 2/8 post.

USEFUL TEST UNIT
A very simple instrument for measuring E.H.T. and
performing many tests is described in the May issue
of this magazine. We will supply all the parts given
in the parts list oa Page 532 (except the item Box
Panels. etc.) and the cost is 20;-, post free. Paxolinpanels available, 6d. each.

CABINET
19/6

You canmake anexcellent
bass reflex
cabinet with
this well -
made ven-
eered andPolished
walnut cabinet. Limited quantity
offered at 19/6. carriage, etc.. 3/6.

THE ELPREQ E.H.T.
GENERATOR

This is a made-up unit. power con
sumption (6.3 volt 8 amp. filament,
and approx. 59 mA H.T.), contains
three BVA valves. Output from
6 kV to 9 kV with normal H.T.
rail input but somewhat higher
outputs can be obtained with
higher H.T. supply. Valve rectifica-
tion is employed in the output
stage. Dimensions are 61 x 41 x Tin.
Price 69/6. post, packing, etc., 5/-.

RESPONSER UNIT
Ideal for Commercial T.V. These
contain 6 valves type SP61, and one
each RL7, RI16 and EA50. Six IF
transformers 12 Mc's. band, and
hundreds of other useful com-
ponents. Price 59/6. plus carriage
and packing 7/6. These receivers
are unused.

NOW A.C./D.O.
MULTI -METER KIT,'
We can
now offer
a kit of
parts suit-
able for
making amulti -
meter to
measure
A.C. volts
as well as
D.C. volts, milliamps and ohms.
Price for kit containing all the
essential items including moving -
coil meter. metal rectifier, resis-
tors. range selector, calibrated
scale, etc.. etc.. is 19/6. plus 1! -
post and packing. The D.C. only
version is 15/- plus 9d. post and
packing.

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post orders should be addressed to Dept. 5,123, Terminus Road, Eastbourne.

Personal shoppers, however, can call at :

42-48 Windmill Hill, 152-3, Fleet Street,Ruislip, Middx. E.C.4.
Phone : RUISLIP 5780 Phone . CENtral 2833
Half day, Wednesday. Half day. Saturday.

29, Stroud Green Road,
Finsbury Park. N.4.

Phone : ARCHWAY 1049
Half day, Thursday.

249, High Road,
Kilburn.

Phone : MAIda
Vale 4921. Half

day, Thurs.
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ALL WAVE RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
S.W. 16 rib -50 m. LATEST NULLARD
M.W. 200 ru.-550 m. ECH42, EF41, EBC41
L.W. 800 m.-2,000 m. EL41, EZ40.

12 month Guarantee, with 10in. P.M. Speaker,
A.C. 100/550 v. Switch. Short-Medium-Lolla-
r:Ham. A.V.C. and Negative feedback. 4.2 watts.
Chassis 13/ x x 2/in. Glass Dial-10in. iv 4310.,
horizontal or vertical available. 2 Pilot Lamps.
Four Knobs. Walnut or Ivory, aligned and cali-
brated. Chassis isolated from mains. PRICE 210/15/0.
Without 10in. Speaker, 99/15/0. Carr. Or Ins., 4/6.
CONDENSERS.-New stock. .001 mfd. 6 kV.
T.C.C., 5/6. Ditto, 12.5 kV., 9/6 ; 2 pi. to 500 pf.
Micas, 8d. ; .001, .01, .02, 500 v..1 mfd. 350 v., 9d. ;
Hunts Moldseal 300 v. .005, .01, 9d.; .05 mfd.
and .1 mfd., 1/- ; .15 mfd., 1/6 ; .5 mfd., 500 v., 1/9.
SILVER MICA CONDENSERS. 10'/, p1. to 500

1/- ; 600 pf. to 3,000 pf., 1/3. DITTO 1%
1.5 pr. to 100 p0., 1/9 ; 515 pf. to 1,000 pf., 2/-.
Tubular Eleetrolittes Can Type, Clips, 3d. ea.
4/500 v. Hunts 21- 16/450 V. B.E.C. 3/6
8/450 B.E.C. 2/3 60/350 v. T.C.C. 6/6
10/500 v. Dubilier 4/- 8+16/450 V. B.E.C. 5/-
8+8/500 V. Dubilier 4/6 16+16/450 v. B.E.C. 516
16+16/500 v. Dub. 8/- 16+16/3300 v. Dub. 6/-
32/500 V. Dubilier 51- 31/350 V. Daintier 4/-
25/25 v. Hunts. 1/9 60+100/350 v. 11/6
50/50 v. Plessey 2/- 100 + 200/27o v. 12/6
SPECIALS. -500 sold. 11 v., 3/-, 1500 mfd. 6 v., 4/6,
700(1+1000 mfd. 6 v., 6/6, .1 mfd. 1.5 kV., 3/6.
T.C.C. SCREW BASE TYPE 512.-8 mid. 500 v., 3/-
16 mfd. 500 v., 4/-.
C.R.T. LOW LEAKAGE ISOLATION TRANS. Ratio

: 1.21. 23% boost, 2 v., 10/6 ; 4 v., 10/6: 6.3 v.,
10/6 ; 10.0 V., 10/6 ; 13.3 v., 10/6. Ditto mains
primary 12/6, MAINS TYPE Multi Output. -1, 11,
21, 3 v. 2 amp., 17/8, MAINS TYPE Multi Out-
put. 2, 4, 6.3 v., 7.3 v 10 v., 13, v., two taps

' boost output 25% or 00%, 21/-.

Brand net, Plessey 3 -speed AutochOiager Mixer Unit
for 7,10 and 12in. Records. Twin Hi-Fi Xtal Head
with Duopoint sapphire stylus. Plays 4.000 records.,
Sprung mounting. Baseboard required, 151in. a
12Iin. Height 51,in, Depth Sin. Superb finality.
Bargain Price, 51 gas. post free.
SIMILAR MODEL. -3 speed Single Record unit
with Acos 37 Turnover Head, each Sapphire Stylus
plays 2,000 records. Starting Switch Automatically
places Pick-up be records. 7in., 10in. or 12in. Auto
Stop. Baseplate 12in. a 8/in. Height Stin. Depth
lf in. Price 97/15/6, post free.

TV. PRE-AMP.-Channel 1, easily modified to
other channels or converter use. Midget chassis
Ole. x Sin., x liin. Complete u ith 01.00. lead,
plug and EF41 or 6013 calve.' Brand new
(boxed). Lixted £3/15/... Special clearance, 21/-.

WIRE -WOUND POTS. 3 WATT. FAMOUS MAKES
Pre -Set Min. TV. Type. Standard Size Pots, 21in.
All values 25 ohms to 30 Spindle. 100 ohms to
K., 3/- ea. 50 Zo 4/- 50 K., 5/6 ; 100 K., 6/6.
Ditto Carbon Track 50K. WIW EXT. SPEAKER
to 2 Meg., .

L.F. MMES. -15 H 60 ma, 5/-, SOH 120 ma, 11/8,
15 H, 150 ma, 12/8. H F. Choke, 14 m.H., 2/6.
HEATER TRANS.-Tapped prim.,200/250 v. 6.3 v.
7/ amp., 7/8, tapped sec. 2, 4, 6.3 v., 7.1 amp., 8/8.
12 V. 1 amp., 7/6, 6.3 v. 3 amp., 10/6.
MAINS TRANS. 350-0-350, 80 ma., 6.3 v., 4 v. 4 a..
5 v 4 v. 2 a., ditto 250-0-250, 21/-. 3 -way mounting.
Na connection with any other firm. Please address

all correspondence correctly as below.

RADIO COMPONENT SPECIALISTS
307, Whitehorse Road, West Croydon.
Open all day. THO 1665 Wed. 1 p.m.
Post 6d. orders post free. C.O.D. 1/6. Lists s.a.e.

July, 1955

7/6 -VALVE SALE 7/6
New boxed. All guaranteed

Ifni, 103. 1T4, 1S4, 354, 3V4, 6A1116, 6F12,
6BW0, 6K7M, 6KB, 65A7, 6017, 6V0,

61;4. 623, 787, 8153, P2AX7, 607, EC91,
EF39, EF91, EPP% EL32, 31VR1A, PENIS,
U22, UP,41. AT 4118 : 5C4, 504, 6AK5, 6AT6,
Sell; 6L(1, 6Q7, 6SN7, 80, ECH42, Sylvania
0050, 11E14. AT 10/8 : ECL80, 1080, EL41.

Voluble 'Controls
Long s.pindles. Guaran-
eed l' year. -All values
ii,000 rhesus to Meg-
Mos.

'No Sw. S.P.Sw.
4/- .:4/9

80 CABLE COAX
. Semi -air spaced Poly.
theneinsulated.lin.diam.
Stranded core. f/A

YdLosses cut 00%. 4U

CSTANoax,

7d.

COAX PLUGS ... 1/2 DOUBLE SOCKET 1/2
SOGICETS 1/- OUTLET BOXES .. 4/6
BALANCED TWIN FEEDER pet yd. 8d. I 80.
TWIN SCREENED FEEDER per yd. 9d. ohms
50 OHM 'COAX CABLE, Ed. per yd.
TRIMMERS, Ceramic, 30, 70 pf., -9d.; 100 Pf.,
150 pf., 113 ; 250 pf., 1/8 ; 600 pf., -
TYANA.-Midget Soldering Iron. 200/220 V. or
230/110 v., 14111. Triple Three mod. with detach-
able bench -stand. 19/6. Solon Midget Iron, 22'-.
XTAL iDIODE.-Sennti re C.E.C. type, 3/6. N.E.
Phones (5. C.. Brown) or Hi -grade AMT., 15/6 pair.

STOP PRESS.-B,S.R. MONARCH 3 -SPEED
CHANGERS. ACOS XTAL HEADS.-

Baseboard; 14in. x 12io. Height Ibis. Brand
New' in Maker's Boxes, 19/16/6, post free.

ALADIMIT FORMERS and core, lin., 8d. ; in., 10d.
KNOBS,. GOLD ENGRAVED.-Walnut or Ivory,

in. diam., 116 each. Not engraved, 1/- each.
SENTERCEL RECTIFIERS.-EHT Type. Fly-
back Voltage.-K1/25 kV., 413; K3I40, 3.2 kV., 6/-;
K3/45, 3.6 kV., 6/6; K3/50 4 kV., 7/3; iK3/100 8 kV.,
1218; K3/160 14 kV., 18/-. MAINS TYPE.-RM1,
123 v., 60 ma., ; BM% 100 ma., 4/9 ; 1013.
120 ma.. 5/9 ; RM4, 250 V. 575 ma., 18/-.
LOUDSPEAKERS P.M., 3 01111.--5M., 16/6 ; 61 in.,
17/6 ; Bin., 19/8; .1 oin., 25/-; 6/in. with transf., 1916.
T.V. AERIALS.-All channels. Indoor Inv. T., 13/6.
CHARGER TRANSF. for 2, 6 or 12 v.19 amp., 13/6 ;
4 amp., 211, Bridge rectifiers, 15 amp., 8/9;
4 amp.. 17/6. 1 :snip. half wave, 5/6.
RECORDING TAPE. Exclusive Bargain. 1,200 ft,
reel- High Crercitivity. Brand new, 17/0.

NEW LEARN THE

COURSES WITH EQUIPMENT Ienrolling with us.
With many dour courses we supply actual 1 Equipment supplied
equipment thus combining theory and i upon enrolment and !

: practice in the correct educational I ' `remains your property. I Send without obligation your FREE book.
i sequence. Courses include: Radio, Tele-

1 I E.M.I. INSTITUTES, Dept. I38K,
vision, Electronics, Draughtsmanship, 1 Courses from I 43 Grove Park Road, London, W.4.I Carpentry, Photography, and Commer- '

I vial Art, etc. I IS/- per month .
I- ---- I NAMEir Irst ADDRESS

i
Thtoaly Postal Collegewhich is part of I
a world-wide Industrial Organisation '1 v55

Li/

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS -& HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

City and Guilds Grouped Certificates In Telecommunications:

Examination, Radio Amateur's Licence, Radio and Television Servicing Certificates,

General Radio and Television Courses, Radar, Sound Recording, etc. Also Courses In

all other branches of Engineering and Commerce.

TheadvantagesofE.M.Ltraining.* The teaching methods are
planned to meet Thoddrn industrial requirements. * We offer training in
all subjects which provide lucrative jobs or interesting hobbies. * A tutor is
personally allotted by name to ensure private and individual tuition.* Free

PRACTICAL WAY, advice covering all aspects of training is given to students before and after
1

POST 'THIS COUPON TODAY

SUBJECT(S) OF INTEREST.
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AERIAL theory and design for Band III reception
is exactly the same as that practised on Band I,
but with the advantage of smaller overall

physical dimensions resulting from the higher fre-
quencies of operation involved. It is, therefore,
possible to build up elaborate arrays without the
corresponding mechanical difficulties of mounting
and handling, and consequently very high gain and
directivity can be achieved in fringe areas without
any of the serious problems experienced at the lower
frequencies.

Taking a frequency of 200 Mc/s as the band centre,
the equivalent half -wavelength works out at 30in.
compared with 120in. at 50 Mc/s. A simple half -wave
dipole with reflector can therefore be constructed
to the dimensions shown in Fig. 1, the rods being
cut from the usual fin. diameter aluminium or dural
tubing.

A director can be added to this basic array if
desired, a rod of length 26in. spaced about 10in. from
the active dipole being sufficient. The centre im-
pedance of such an array is of the order of 70 ohms
(actually depending on the proximity to earthed
objects) and the usual 70 ohms coaxial or twin
feeder is suitable for direct connection to the dipole.
The directivity pattern is similar to that of like
systems used on Band I, and the orientation with
respect to the transmitter should be the same.

Yagi Arrays
The advantage of the higher frequencies used for

Band III shows itself best in the design of elaborate
arrays for fringe areas, an almost impossible under-
taking at the lower frequencies on account of the
cumbersome size of the finished system.

A very directive array of simple mechanical con-
struction can be made in the Yagi form shown in
Fig. 2. Here the dipole D is backed by a reflector
element R, and fronted by three directors DI, a,
and D3 respectively, the whole arrangement being
supported from a horizontal metal bar. The directors
and reflector do not require to be insulated from this
supporting bar since the transmissions are vertically

AERIALS FOR BAND III RECEPTION

polarised, and so may be either soldered to it or
tightly wedged in appropriately drilled holes. The
dipole must, of course, be insulated at its centre point
if the normal centre -fed single rod type is utilised,
but by use of a folded dipole, as the figure depicts,
this difficulty is further eased and direct fitting to the
horizontal support is possible at the centre of the
continuous arm.

The centre impedance of a single folded dipole is
about 300 ohms, but in the presence of a reflector and
a series of directors such as is used in a Yagi array
this will fall to a figure much lower than this. By
proper design, such as making the dipole up of
elements of differing diameters (see No. 4 of this
series, PRACTICAL TELEVISION, April, 1953), it is
possible to match directly into a 70 ohms cable. The
design shown in Fig. 2 will match reasonably well
to 70 ohms cable and can be used with confidence
in fringe areas.

Folded Vee
This sort of aerial is useful for ranges up to some

20 miles from the transmitter and takes up little
space. It is essentially a go-between of the familiar
X -array used on Band I
and the folded dipole.
Although a director is used
in the X on Band I this

Fig. 1.-A simple half -wave
dipole with reflector, showing

dimensions.

is not necessary, for the
200 Mc/s range and the
system is unidirectional
when mounted, as shown
in Fig. 3. The actual arm length is about three-
quarters wavelength overall, but is not critical, and
a spacing of about 2in. between the rods is suitable.
The angle 0 may be between 100 and 110 deg., the
theoretical optimum being 108 deg.

Horn Aerials
For the experimentally minded a semi -horn type

of aerial is feasible in the 200 Mc/s region, and Fig. 4(a)
shows a practical arrangement seen from above.
Actually, the " horn is made up of two triangular
plates only, these being positioned horizontally one

34'
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above the other and flared out at the receiving end.
The feeder connects to the plates at the narrow
(apex) end, one conductor to each plate, and the
plates are themselves insulated from each other by
side spacers, not shown in the figure, of some suitable
material. Fig. 4(b) gives the side view, where 0 is
the ang e between the plates (the flare angle), a is

.34"

13" AI >

02

29'

1

3

rg. 2.-A Yagi array with folded dipole.

the leng h of one side, and b is the mouth width. The
other dimension c (Fig 4(a)) is the width of the plates
at the mouth of the horn.

Such a horn has a wavelength cut-off ( Ac) character-
istic determined very roughly when dimension
b= Ac/2. This cut-off frequency must be kept well
below the working band so that the reactive com-
ponent of the system is small, and for Band III should
not be above 100 Mc/s.

In order for the horn to be unidirectional, the

pig. 3.-Details of a folded
" Vee " aerial for Band 111.

$19091

angle B should be small, but this cannot be reduced
much below 60 deg. without the arrangement be-
coming unduly long. Working to this angle then,
we have from trigonometry :

b=2a.sin 2
2c

.'.
2 sin -0 = 4 sin 30°

2
which equals 2c/2.

The height of the sector is made equal to a, so
that a=b = 4/2. Taking also a=c= Ac/2 and
working to 100 Mc/s as the cut-off frequency (20=3
metres) the dimensions of a practical system are :
a=b=c=58in., 0=60°.

It is true that this sort of aerial is not so simple
to mount as the arrangements already discussed,

but its power gain over a simple half -wave dipole at
200 Mc/s is nearly 10 dB, which is equivalent to a
stacked dipole -reflector array of 10 elements. The
side plates of the horn need not be solid sheet metal ;
very fine wire netting is quite suitable, kin. mesh:
being suggested. Better results are obtained at" the
flare angle is reduced and the cut-off frequency
lowered, but the arrangement then becomes un-

; the dimensions can, however, be readily
calculated from the example given.

The centre impedance of the horn under the above
conditions is of the order of 350 to 400 ohms, and
300 ohm twin cable is best used as the feeder to the
receiver.

Netting Reflectors,
Instead of the usual rod reflectors_s mentioned

in connection with the simple and Yagi arrays
earlier on, a netting reflector may be used, this giving
slightly more gain for poor signal areas. The netting,
which should be of small mesh, is fitted to a metal
ring of diameter equal to the length of the equivalent
rod element and placed
behind the dipole in place of

Fig. 4(a).-An arrangement for
a semi -horn type of aerial.

Fig. 4(b).-The side view.

a

b
b

the rod, that is, the rod is
replaced by a netting disc.

The use of such an arrangement is only justified
in areas of very poor signal strength which suffer
from interfering signals from behind the array.

F.M. Aerials
It should perhaps be mentioned in passing that the

arrays of Fig. 1 and 2 can be used for the F.M.
transmissions from Wrotham by simply doubling
all the dimensions as given, but they must be
mounted horizontally.

"PRACTICAL WIRELESS" JULY ISSUE
NOW ON SALE PRICE 1/ -

The July issue of Practical Wireless contains
details of the construction of a valve voltmeter,
a telephone attachment for a tape recorder and a
three -channel mixer fader unit.

The issue also includes articles on mechanical
station selection, modifying the R1132A, modu-
lation hum a dial modification, using test instru-
ments, end and top loaded aerials for topband,
relays design and uses, and the radio -controlled
train in France.

The second article in the new series on
" Servicing Radio Receivers " deals with the Pye
model P.43 and other features include world
radio news, letters from readers and news from
.the wireless trade.
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Before the valve base is changed (if necessary) or the transformer to be fitted. These may be obtained with
receiver used again, all the components marked with a suitable 13 -volt secondary, and the cathode should
a star in Fig. 3 should be checked both for open -circuit be strapped to one side of the heater to prevent
or short-circuit condition. variations. If the tube does not heat up sufficiently

The reason for the flashing or rather arcing over after this modification the shorting wire from the
cathode should be replaced
on to the other heater tag:
If the tube short is in such a
position as to render shorting
of the cathode to heater
impractical, the wire should
be dispensed with and a
.1 ,uF condenser fitted in its
place. If the hum bars are
not so pronounced, and an
otherwise normal picture is
being received, the earlier
vision valves may be sub-
stituted in turn and the
heater decoupling condensers
replaced as previously
described.

Horizontal
Hold

27KO
Line
Coils ,3

Width 8

a

viz

VA Fig. 1. - Line timebase circuit.

is the high voltages developed when the pentode
section of the LN152 is allowed to oscillate on its
own account. The damping negative feedback is
rendered inoperative by the defective linearity com-
ponent, and high voltages are developed.

Unsteady Line Sync
If the top of the picture persists in pulling when

the hold control is in its optimum position, the cause
should be looked for in the anode circuit of the video
amplifier. It should be decoupled by a 4µF electro-
lytic. In many models a 1 ,uF component may be
found in this position. This is inadequate, and a
4 pF should be fitted in all cases. If this valve
condenser is already fitted, its capacity should be
checked to ensure its decoupling efficiency.

Hum on Sound and Vision
In the event of this fault not responding to a

change of valves VI to V4 (this being done to check
on heater -to -cathode leaks), the small .001 fiF heater
decoupling condenser fitted between the heaters of
V2 and V3 should be replaced. These components
are often overlooked as being a possible source of
hum and many hours of searching for open circuit
electrolytics and defective valves may be saved if
these inexpensive items are replaced.

Distinct hum bars on the raster, so as to cause a
large proportion of the tube face to be blacked
out, should direct attention first to the V5 double
diode and then to the tube itself. In the case of the
1814, the protruding ledge at the top rear of the
cabinet provides a suitable place for an isolating

V/3

Vision on Sound
In the event of this fault

occurring, first check that the
oscillator is correctly tuned.
This is an external adjustment
(lower plastic knob), and may
inadvertently be moved by a
member of the family and
should be tuned to maximum
sound consistent with a good
picture. On console models
the volume control and bright-
ness is mounted on a separate
bracket on the front of the

cabinet. Vision on sound may often be removed
by bonding this bracket to the main chassis.

Vision Instability
Erratic vision reception, varying from loss of gain

to oscillation of the video stages may be due to a
number of usual defects, such as open -circuited
decoupling condensers, misalignment, etc., but in
several cases the first sound 1.F. amplifier has been
found to affect profoundly the video response,
although the sound itself is apparently unaffected.
This point should be borne in mind if the normal
steps do not yield the desired result.

Varying Focus and Picture Size
This fault may be traced to various causes, depend-

ing upon whether the variation occurs with the

operation of the controls. This point has been
dealt with earlier when the effects of a failing N152
were discussed. However, should the picture focus
and size vary, although the controls are not touched,
the NI52 may be blameless and if this proves to be
s o the following points should be checked.

The U151 (EY51) E.H.T.
rectifier may be varying in
emission ; the series E.H.T.
resistor may be intermittently
changing in value (470 KO
is the correct replacement
should this be necessary.)

The E.H.T. smoothing
condenser may be leaky
(.001 suF 10 kV.). It is
pointed out that none of
these E.H.T. defects will
cause lack of width. Lack
of focus and a larger picture
than normal is the symptom
of reduced E.H.T. voltage.

Booster Diode
VI3, which is a U152

(PY80), is the booster or
efficiency diode and is reason-
ably trouble free. It contri-
butes some 50-60 volts to the
line tirnebase, or rather line
output stage, and has a 2µF
electrolytic condenser wired
from its cathode to the H.T.
positive supply to smooth
this extra voltage. The usual
fault valve
in this position is for it to
develop a heater -to -cathode
short which, of course, com-
pletely upsets the operation of the line timebase.

On Low Voltage Mains
In some parts of the country difficulty is exper-

ienced in maintaining picture width due to the mains
supply being below 200 volts. On A.C. mains the
difficulty is overcome by the use of an auto -trans-
former which will provide a suitable step-up. How-
ever, on D.C. supplies this of course cannot be
applied. The use of a .001 iuF condenser wired
directly across the line scan coils will provide extra
width and the position of the focus magnet can be
altered if necessary to give even focus with the
control in the centre of its travel. The height is
usually adequate in this respect.

Fig. 2.-The power supply circuit.

Input
from

Video
Amplifier

Line
Sync.

Circuit Description
A superhet circuit, tunable to any of the BBC

channels in Band I is used. VI (Z152) is the common
sound and vision R.F. amplifier. V2 (ZI52) is the
frequency changer, the screen grid of which behaves
as the oscillator anode. L4 is its oscillator coil and

Black
Frame
Output
Trans.

Frame
Scan
Coils

Fig. 3.-Sync separator and frame timebase circuit. (Note that the components marked
with a star are linearity feedback components which can cause flashing or arcing at the

valve base of V14 if faulty.

is tuned to a frequency above that of the R.F. input.
The resulting I.F. at the anode, vision 34 'Mc/s
sound 37.5 Mc/s, is passed to the grid of V3 (Z152)
which is the first I.F. amplifier. The contrast control
is common to the cathodes of both VI and V3. A
resistance -capacity coupling to the grid of V4 is
employed where the two I.F. signals are separated by
L7, tuned to vision I.F., and L9, tuned to sound.
L8, C16 is a tuned circuit adjusted to 41.5 -Mc/s to
prevent London sound signals from breaking through
the I.F. stages. The vision I.F. at the anode of V4
(Z152) is then fed to the detector V5a (D152) L12
is tuned to sound 1.F. to remove any remaining
traces of signal at this frequency.

The cathode of V5a is loaded to chassis by a 6.8 k
resistor, and the developed signal is passed via a
choke to the grid of the video amplifier V6 (Z152).
The anode of this valve is loaded by a resistor and
two chokes, and decoupled from the H.T. line by a
further resistor and an electrolytic condenser which,
as previously mentioned, should be 4µ.F. The video
signal is passed to the tube by a resistance -capacity
network, and is also applied to the cathode of V5b
interference limiter. The anode of this limiter is
tapped from a voltage divider network from H.T. to
the cathode of the video amplifier. The tapping
point is the slider of a variable resistor which forms
the limiter control. The sync pulses are passed
through a series resistor and capacitor to the grid of
the pentode section of V10 (LN152), this acting as
the sync separator. Fig. 3 shows the dividing circuit
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of the frame and line pulses. The horizontal drive
VR4 control should be moved downward until the
white line and the kink in the line scan just disappear ;

Fuses

Pear of chassis

2/52

Dropper

Line Osc. Trans.
0/52

2/520

2/52

Metal Rectifier

LA1152

LA11.52

Frame
Output
Transfmi-

Frame
Osc.

Trans.

.Z152

Preset controls

2152
2/52

Sound Output
Transformer

Front of chassis

Fig. 4. 'Top view of chassis which is mounted at an angle in console
receivers.

the slider should not be adjusted beyond this point
as Vii, the line output valve, depends upon this
control for its auto -bias. Thus the valve may be
damaged by being over -run if this control is too far
down. Always start the adjustment with the control
at the top and then move downward as described.
V10B, which is the triode section of the valve, func-
tions as a conventional blocking oscillator. The
frame pulses are fed via the small metal rectifier to
the anode of the frame blocking
oscillator which is the triode
section of V14 (LN152), The
pentode half serves as the frame
output.

Sound Section
V7 (Z152) is the first sound I.F.

amplifier. The grid of this valve is
returned via a choke to an A.G.C.
circuit from the sound detector
load resistor. The second I.F.
stage uses another Z152 and is of
conventional type feeding the
detector which is a crystal diode
(XL1). The signal developed
across its load resistor is fed
through another diode, which is a
small metal rectifier (W1). This
forms a series noise limiter which
cuts off during impulsive signals.
The A.F. signals are then fed via the

volume control to the sound output stage V9 (Z152).
This valve is mounted on the power pack or main
chassis. It will be noted that the vision and sound

stages are mounted on an independent
chassis bolted to the main unit.

Power Supplies
The heaters are connected in series with

the mains resistor and Thermistor. A half-
() wave metal rectifier is used and is mounted

in the centre of the chassis. The A.C. or
D.C. mains are taken by a single wire to
the centre plate, the D.C. supply being
taken from the strapped end plates. Part
of the H.T. current passes through the
focus coil in 'the focus unit on the tube
neck. The winding is shunted by the focus
control variable resistor and most of the
H.T. current passes through this control
rather than through the focus winding.

Sound Circuit Variation
Early models in this series employ a

ZD152 double diode pentode valve.
This acts as the sound detector and
audio amplifier, instead of the crystal
diode and second I.F. amplifier.

Other Receivers
For the benefit of new readers we give

below a list of all the receivers which we
have so far dealt with in this series. We
are unable to give information concern-
ing future receivers which will be
described in this series.

Bush models TV22 and T24 (November,
1954).

Ekco TS105 and series (May, 1955).
Ferranti 136-1145, 138-129, 1205 and

series (December, 1954).
G.E.C. models BT2147, BT4541, BT5144 (February

1955) ; BT7092 and BT7094 (June, 1955).
H.M.V. 1803-4, 1805-6, 2806, etc. (January, 1955) ;

H.M.V. and Marconi receivers with 1807 chassis
(September, 1954).

Philips 1100W and 1100U series (April, 1955).
Pye model D18T and variants (October, 1954) ;

FYI and FV1c (March, 1955).
Front of chassis

b

Rear of chassis
Fig. 5. -Top view of vision and sound unit as in Fig. 4, with coils and

components shown.
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ALL these models employ the same chassis with
minor modifications. The major differences
are in the cabinet, tube size and layout.

However, the following notes may be used in con-
junction with the diagrams, and differences in
individual models as far as the circuit is concerned
are only minor.

There are ' various " usual " faults, perhaps the
most often encountered being lack of picture width
with poor focus, frame bounce, unsteady sync and
hum bars across the tube face. .

Lack of width may be coupled with a number of
other symptoms which enable the correct diagnosis
to be made. A narrow picture which, when the
brightness control is advanced, becomes a dull blur
always indicates a faulty line timebase. This is
usually due to a failing N152 (PL8I) line output
valve. This valve is marked VII in Fig. 1.

An increase in line drive may improve matters, but
this is not advised and will not affect a permanent
cure. The line drive control is the extreme right-
hand control which is not normally exposed. The
correct position for this control will be explained
later, when the operation of the line timebase is
described. Assuming, however, that, a new N152
has been fitted, the raster should present a normal
appearance with the brightness control operating
normally over its entire travel.

. It would appear that the screen dropping resistor
of the N 152 has a profound effect upon the life of the
valve. Should this component drop in value it will
result in the working life of the valve being reduced.
It is therefore worthwhile to check that the value
of this resistoris 2.7 KQ and not a great deal less.
Also in connection with this fault it should be noted
that if the N152 is not oscillating properly it will
draw excessive current. This results in a drop of
available H.T. voltage, giving the impression that the
metal rectifier is failing.

A new metal rectifier should not be fitted until the
line output valve has been proved up to standard.
This applies, of course, to any receiver ; for example
the KT36 in the 1807 often gives the same misleading

No. 11.-H.M.V. 1814, 1816, AND MARCONI

VT59DA, VC6ODA AND SERIES

By L. Lawry -Johns

symptom. It should not be assunied by these remarks
that the line output stage is self oscillating. The
line oscillator in the receiver being described is the
triode section of VIO, an LN152 (ECL80). From this
it will rightly be assumed that failure of this valve
will give the same condition as the failure of the N152.
However, this valve should be suspected first, as it
is far more often the cause of the trouble. The
presence of a 25 ,uF 25 -volt electrolytic bias condenser
in the cathode circuit of the line output valve should
be noted.

Vrame Bounce
If the raster, although fully synchronised, persists

in jittering or bouncing up and down, the trouble
should be looked for in the anode circuit of the sync
separator the pentode section of VIO (LN152)-.
Fig. 3 shows the circuit of this stage, and the 330 pF
condenser which is across the .15MQ resistor is
nearly always the culprit. This condenser can cause
the loss of frame sync and the picture will then roll,
but normally it will jitter as described, and sync will
be maintained. If replacement of this condenser
does not effect a cure the next component to be
suspected is the small metal rectifier which can cause
very similar symptoms. This again can cause the
timebase to roll as well as jitter.

If the vertical movement of the picture is of a slower
or more irregular nature, accompanied by varying
height, the frame oscillator transformer should come
under suspicion and a meter check made of the
resistance of its windings. Prim. 290Q, Sec. 295/2.

Before any involved servicing is entertained, how-
ever, the valve in the circuit concerned should be
replaced by a known good one. In the case of
irregular height, especially if the lower half of the
raster is practically unscanned, the trouble may well
be the combined frame oscillator and output valve
(LN152) V14. A heater -to -cathode leak will produce
these or similar symptoms.

Inability to control the frame timebase is often due
to the height and vertical hold control decoupling
capacitor becoming open circuit. It is rated at 1 ,uF
350 -volt working.

A rather alarming fault which can develop in the
frame timebase is arcing or flashing between the
valve -holder tags. This is not due to the valve -holder
becoming defective as might be thought, but in almost
every instance is due to an open -circuited component
in the frame linearity feedback circuit. This may often
be caused by the linearity slider itself, which may
become fractured, or by an open-circaited condenser.
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A Five -channel Tuner
ADAPTATION OF THE CYLDON TUNER FOR THE HOME CONSTRUCTOR

By B. L.

THERE is available on the market a useful tuner
unit which will switch to any of the five
channels in Band I ; it is inexpensive, genuine

surplus stock and is easily adaptable for the amateur.
This unit comprises a small self-contained chassis

with a high -gain pentode R.F. stage plus mixer and
oscillator. The R.F. valve is one of the modern
miniature types, an EF80. The mixer plus oscillator
is a duo triode, one triode section being used for the
oscillator and the other for the mixer.

The unit is equipped with a low -loss switch which
can be turned to any of five positions, thus covering
the five BBC channels.

It delivers vision at 13.5 Mc/s and sound at
10 Mc/s and the oscillator frequency can be adjusted
to operate at a lower frequency, giving an I.F. of
22 Mc/s for vision and 15.5 Mc/s for sound.

The circuit diagram is given in Fig. 1.
The input is taken via the filter C14, C2, C13, L4

and L5 to the first tuned coil LI. This coil consists
of a main section tuned by an iron -dust core and four
incremental inductances, switched by the five -position
switch.

The feed is taken directly to the grid of the pentode
amplifier and the output of this valve is fed into the
second coil, which is similar to the first. It consists
of a certain fixed portion tuned by an iron -dust core
and four further sections associated with the switch.

In the cathode circuit is a small resistor of 33 ohms
and it is intended that the resistance should be
extended to a variable resistance used as a sensitivity
control.

The output is taken via C6 to the grid of the mixer
valve. This is the first half of an ECC81 double
triode. A 12AT7 could be employed in this position
if desired.

A parallel fed Colpitts circuit is used for the
oscillator, the oscillator coil L3 being
arranged on the same principle as the two
previous coils. There is one major difference.
The switch is arranged so that the oscillator
section is at the front of the chassis and
a brass core is provided for each section of
the incremental inductance. This enables L.2

each channel to be peaked separately.
A small coupling condenser C9 is

used to transfer the oscillator frequency
to the mixer.

Morley

The anode of the mixer valve is left free ; it is
intended to be connected directly to a coil tuned to
the intermediate frequency.

The various connecting points are brought out to
a tag strip at the side of the unit. These are labelled
A, B, C, etc., from left to right. Figs. 2 and 3
show the layout.

As received, the unit is wired for series heater
operation ; it is a simple matter to alter it for parallel
work. Connect a wire from pin 9 V2 to pin 4 VI
and from pin 4 VI to chassis. Disconnect the wire
from pin 9 V2 to tag A and in its place run a wire
from pin 4 V2 to tag A. Tag A is now the connecting
point for the " live " side of a heater circuit.

The input is for balanced twin cable, but can be
easily modified for coaxial cable by winding two turns
of about 28 s.w.g. insulated wire on LI and earthing
one side, taking the other to the centre conductor
of the coaxial cable. The outer of the coaxial will
go to the chassis.

Fitting a Sensitivity Control
There is insufficient room on the chassis for the

fitting of a sensitivity control, but one can be fitted
remotely, the control being fitted at any convenient
point.

The control should be a 5K potentiometer inserted
across terminal tags F and D. Fig. 4 shows the
method, using a length of coaxial cable as the
connecting link.

It is not necessary to fit a sensitivity control, and
the gain of the unit can be left as a fixed item, the
only modification being the insertion of a 150 ohm
resistor between terminal tags " F " and " D."

Alignment
The output of the unit should be fed into a suitable

Fig. 1.-Complete circuit of the tuner.

E
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I.F. coil rated at 13.5 Mc/s for vision and 10 Mc/s
for sound.

The anode of V2 should therefore be connected in
series with H.T. and the I.F. coil and the method of
doing this is shown in Fig. 5. H.T. is fed via the
2.2 K decoupling resistor with the 820 pF condenser
associated, to the primary -of the I.F. coil. The
secondary of the coil is connected to the grid circuit
of the first I.F. valve.

To align the circuit the aerial should be connected
and the output circuit arranged as explained above.
It is assumed that the I.F. section of the receiver has
been aligned previously.

Fig. 2.-Top view of the tuner.
The switch is turned to the local channel and the

oscillator coil adjusted, by trimming the iron -dust core
until the signal is heard at maximum. L2 and L3
can then be adjusted for maximum signal.

If the I.F. stages have
been correctly, aligned, then
the oscillator should be
adjusted for maximum I
volume on the sound channel
and L2 and Ll adjusted to
compromise between the
best picture quality and
volume of sound signal.

To trim the circuit to
other channels the switch
should be set to the channel
it is desired to align but
none of the trimming
inductances LI or L2 cores
should be touched. To
ensure that the signals peak the spacing between the
turns of the coils laid across the contacts of the
switch can be varied. The oscillator coil can be
trimmed by adjusting the small brass trimmers
associated with these coils.

First adjust the oscillator trimmer for maximum
sound and then adjust for picture quality and sound
on LI and L2 by altering the spacing between turns of
the appropriate coils. This can be done with an
insulated probe-the sharpened. end of a wooden pen-
holder will do the job.

Each channel can be adjusted in a similar fashion
and where a signal generator is available the whole
five channels can be accurately aligned. If no signal
generator can be used then reliance must be laid on
the actual transmissions.

The Y.F. Strip
The unit can be used with any I.F. strip operating

at 13.5 Mc/s for vision and 10 Me/s for sound. There
are several ex -Government I.F. strips available on the
market and there is no reason why they could not
be modified as a vision and/or sound receiver pro-
vided the I.F. is suitable. It is also possible to modify

the existing sound and vision sections of a straight
receiver so that superhet working is obtained.

Several methods of doing this are available but
the two simplest ones are either to modify the existing
coils for the intermediate frequency, or to use new
coils especially wound for the required intermediate
frequency.

The conversion of a straight receiver in this manner
is a very good preliminary for operation on Band HI.
One of the difficulties likely to be associated with the
new Band is that a convertor for the Band will use
the existing Band I set up as an intermediate fre-
quency. This intermediate frequency wilt be tuned to
the local transmitter and the possibilities of break-
through of the local stations is a very real one.

A simple answer is to fit a five -channel tuner so
that when changing over to a Band III convertor
the televisor tuning can be switched from the
local station to another channel which is not
local, and the possibility of break -through is
thereby eliminated.

As an example, supposing the televisor is tuned to
the local station on channel 2, then the five -channel
tuner could be switched to channel 4 or 5, and then
the Band III convertor operated on this channel. No
break -through should then be experienced from
channel 2.

Altering Tuning Coils
It is not possible to state how many turns of wire

will be required on a particti
lar coil in order to operate it
at 13.5 Mc/s, as each tele-
vision receiving circuit has
the coil turns necessary to
provide a suitable inductance
value which, together with
associated stray wiring
capacitances and input
capacitances of the valve,
etc., will enable the coil to
tune to the desired frequency.

Where a signal generator is
available then extra turns
can be added until the
desired frequency is reached,

but the possession of such a generator is not a
common occurrence with the average home con-
structor.

If the constructor has plenty of patience and
is prepared to experiment then, as a rough guide,
we can say, that about 20 turns of 34 s.w.g. wire
close wound on a former tin. diameter should,
under average conditions, come within the range
of the tuner.

Fig. 3.-Side view, s

H

Moving the tag strip.

To tag F

To tag 0

Fig. 4.-Details of remote control.

(Continued on page 79)
22X

Grid of l'f
/F valve

Fig. S.-I.F.
connections.
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USED MULLARD
TUBES GUARANTEED

3 MONTHS
USED MULLARD TUBES
GUARANTEED 3 MONTHS
with heater cathode short.
M.W. 31174 12in. bent gun,
£3:17.6. P. & P. 7/6 extra.
M.W. 22/16 9in. bent gun,
21.17.6. P. & P. 7'S extra.
Any of the above complete
with Line E.H.T. trans.
9 KV. Ferrocart core.
Line and width control
scan coils and frame 0/P
trans. 35/- extra.

BOTH GENERATORS GUARANTEED FOR 12 MONTHS

COMPLETELY BUILT SIGNAL GENERATOR
Coverage 120 Kc/s-320 Kegs. 300 Kc/s-900 Kc/s, 900 Kegs -2.75 Mc/s,
2.75 Mc/s-8.5 Me/s. 8.5 Mc/s-25 Mc/s. 17 Mc/s-50 Mc/s. 25.5 Mcis-75
Me/s. Metal case 10 x 69 x 4iin. Size of scale 61 x 3lin., 2 valves
and rectifier. A.C. mains 230-250 v. Internal modulation of 400
c.p.s. to a depth of 30 per cent., modulated or unmodulated, R.F.
output continuously variable 100 milli volts. C.W. and mod.
switch, variable A.F. output and moving coil output meter.
Black crackle finished case and white panel. Accuracy plus or
minus 2%. 64/19/6, or 34/- deposit and 3 monthly payments 251--
P. & P. 4/- extra.

PERMEABILITY TUNED T.V. UNIT

Input 300 ohm balanced line, coverage 54 Mc/s-89 Me//s
and 174 Mc/s-217 Mc s. Vision I.F. :-45 Mcls, sound 40.5 '
Mc/s. Uses 6AK5 RF valve. OAKS as mixer, and 6C4 oscillator.
Provision for auto -gain control. Dimensions 9M. wide.
61in. deep. 4in. high. 9M. blank -scale. Width including
scale -overlap 14in. Four stages permeability tuned Com-
plete with 3 valves. P. & P. 3/-. £2.19.6.

Used Mazda C.R.M. 123 Cathode heater short aluminised.
Complete with rubber mask. Elac P.M. focus unit, scan coils,
low line, low frame and.frame 0/P trans., £5.10.0. P. & P. 7/6.
USED 9in. TUBE 22/14C with ion burn, 17/6. Post paid,
USED Mallard 12in. with ion burn, 501, P. & P. 7/6.
T.V. Convertor for the new commercial stations complete with
2 valves. Frequency : can be set to any channel within the 186-
196 Mc/s band. I.F. : will work into any existing T.V. receiver
designed to work between 42-68 Mc/s. Sensitivity 10 Mu/v with any
normal T.V. set. Input : arranged for 80 ohm feeder. Circuit
EF80 aS local oscillator. ECC81 as R.F. amplifier and mixer. The
gain of the first stage, grounded grid R.F. amplifier 10 db. Re-
quired power supply of 200 v. D.C. at 25 mA., 6.3 v. A.C. at 0.6 amp.
Input filter ensuring complete freedom from unwanted signals.
2 simple adjustments only. P. & P. 2/6. £2.19.6.
Line and E.H.T. Transformer. 9kV. Ferrocart core. EY51 heater
winding, complete with scan coils and frame output transformer
and line and width control. 82.5.0. P. & P. 3/-.
As above but complete with line and frame blocking trans-
formers, 5 henry 250 mA. choke, 100 mfd. and 150 mfd. 350 wkg.,
380 mA. A.C. ripple. 82.19.6. P. & P. 3/,
Standard wave -change Switches, 4 -pole 3 -way. 1/9 : 5 -pole
3 -way, 1/9 ; 3 -pole 3 -way. 1/9 : 9 -pole 3 -way. 3/6 : Miniature
type, long spindle 3 -pole 4 -way, 4 -pole 3 -way and 4 -pole 2 -way.
2r6 each. 2 -pole 11 -way twin wafer, 5/- ; 1 -pole 12 -way single
wafer. 5-. P. & P. 3d.
!lent el. tell RM4B 300 mA. 250 v. 15!-.

SITU metal rectifier, 250 v. 150 mA, 6/6.
lt. and A.T.V. energised Slim Speaker with 0/P Leans., field
coil 175 ohms. Requires minimum 150 mA. to energise maximum
current 250 mA. 9/6. P. & P. 2/6.
R. and A.M.E. Olin. with 0/P Trans., 440 ohms field; .10/6
plus 2/6 P. & P.
Combined 12in. Mask and Escutcheon in lightly tinted pers-
pex. New aspect, edged in brown. Fits on front of cabinet. 12/6.
As above for 15in. tube. 17/6.
Line or Frame Oscillator Blocking Transformers, 4/6 each.
Smoothing Choke, 250 mA., 5 henry. 8/6; 250 mA.. 10 henry, 10/6;
Wide Angle P.M. Focus Unit, Vernier adj., state tube, 25/-.

R. AND T.V. COMPONENTS (ACTON) [TO.
23 HIGH STREET, ACTON, W.3

Telephone: ACOrn 5901 (Opposite Granada Cinema)

PATTERN GENERATOR
40-70 Mc/s direct calibration, checks frame and line time base.
frequency and linearity, vision channel alignment, sound channel
and sound rejection circuits and vision channel band width.
Silver plated coils, black crackle finished case 10 x 61 x 4tin. and
white front panel. A.C. mains 200 250 volts. This instrument will
align any T.V. receiver, accuracy plus or minus 1%. Cash price
£3.19.6 or 29/- deposit and 3 monthly payments of £1. P. & P. 4/ -
extra.

Ion Traps for Mullard or English Electric tubes, 5/-. Post paid.
T.V. Coils, moulded former, iron cored, wound for rewinding
purposes only. Ali -can 11in, x sin., 1/- each ; 2 iron -cores Ali -
can, 21in. x On.. 1/6 each.
Dubilier .001 10kV. working, 3/6.
Primary, 200-250 v. P. & P. 2i-.
300-0-300,100 mA., 6 v. 3 amp., 5 v. 2 amp., 22/6.
Drop then' 350-0-350 v. 70 mA., 6 v. 2.5 amp., 5 v. 2 amp., 14/6.
Drop thro' 250-0-250 v. 80 mA., 6 v. 3 amp.. 5 v. 2 amp., 14/6.
280-0-280, drop through. 80 mA., 6 v. 3 amp., 5 v. 2 amp.. 14/6.
250-0-250f mA., 6 v. 4 amp., 14!-.
Drop the 270-0-270 80 mA., 6 v. 3 amp., 4 V. 1.5 amp., 13/6.
Drop the 270-0-270 60 mA., 6 v. 3 amp., 11/6.
250 v. 350 mA., 6.3 v. 4 a., twice 2 v. 2 a., 19/6.
Semi -shrouded drop -through 380-0-380 120 mA., 6.3 v. 3 amp.,
5 v. 2 amp.. 25/-.
Auto -trans. Input 200/250, H.T. 500 v., 250 mA., 6 v. 4 a., twice
2 v. 2 a.. 19/6.
250-0-250, 60 mA., 6.3 v. 1.5 a.. 0-5-6.3 v.1.5 a..10/6.
Auto Trans. Input 200;250. H.T. 350 v. 350 mA. Separate L.T.
6.3 v. 7 a., 6.3 v. 1/ amp., 5 v. 3 amp.. 251, P. & P. 3 -.
Heater Transformer. Pri 2301250 v. 6v. 11 amp.. 6/-; 2v. 2lamp..5/-.
Pri. 230 v. Sec. 500-0-500 and 500-0-500 250 mA., both windings.
4 v. 3 amp., 4 v. 3 amp., 39'6. P. & P. 5/-.
Fully -shrouded screened primary 13 v. 1 amp., 7/6.
Input 210, 220, 230. 240. Sec. 350-0-350 100 mA., with separate
heater transformer. Pri. 210, 220. 230, 240. Sec. 6.3 v. 2 amp.,
6.3 v. 3 amp., 4 v. 6 amp. and 5 v. 2 amp., WI-. P. & P. 5/-.
350-0-350 75 mA., 6.3 v. 5 a. tap, 4 v. 6.3 v. 1 a., 13/6.
500-0-500125 mA., 4 v. C.T. 4 a., 4 v. C.T. 4 a.,4 v. C.T. 2.5 a., 27/6.
500-0-500 250 niA., 4 v. C.T. 5 a., 4 v. C.T. 5 a., 4 v. C.T. .4 a., 39/6.
R.F. E.H.T. Oscillator Coil. 6-9 Kv. with EY51 rectifier winding.
and circuit diagram, 15/-.
As above, but complete with 6V6, EY51 and associated resistors
and condensers. Circuit diagram. 37/6.
As above, but complete with line O.P. transformer, scan coils
and frame O.P. transformer, £2.19.6. P. & P. 3/,
Polishing Attachment for electric drills. On. spindle, chrom-
ium plated 5in. brush. 3 polishing cloths and one sheepskin
mob mounted on a 3M. rubber cup. Post & pkg. 1/0, 12/6. Spare
sheepskin mops, 2/6 each.
Used AC mains 200!250 volts. 4 valve plus metal rectifier,
medium wave superhet in polished walnut cabinet, size 14 x 91 x
7 lin- complete with valves 6K8. 6K-7. 6Q7 and 6E6. Olin. PM
speaker. Fully guaranteed. P. & P. 7/6. 83.15.0.

Valve Holders, moulded octal
Mazda and loctal. 7d. each.
Paxolin, octal Mazda and
Metal. 4d. each. Moulded
B7G, B8A and BOA, 7d. each.
B7G moulded with screening
can. 1/6 each.
32 mfd., 350 wkg.
16 24. 350 wkg.
4 mfd.. 200 wkg. 1:3
40 mfd., 400 wkg. 3/6
16 6 mfd.. 500 wkg....
16 16 mfd., 500 wkg.
16 16 mfd., 450 wkg.
32 z 32 mfd., 350 wkg. .- 4/-
32, 32 mfd., 350 wkg., and

25 mfd.. 25 wkg. ... 6'6
25 mfd., 25 wkg. ...11d
250
16 mfd.,. 500 wkg., wire ends 3.'3

12 v. .

8 mfd., 500v. wirg., wire ends 2/6
8 mfd., 350 v. wkg., tag ends 1/6
50 mid_ 25 v, wkg., wire ends 119
100 mfd., 350 wkg. ... 4/ -
100 mfd., 450 v., wkg., 280

mA., A.C. ripple ... -3/11
150 mfd., 350 v. wkg., 280

mA., A.C. ripple ... 4/6
100 1200 mfd.. 350 witg. ... 9/6
16 1-16 mfd.. 350 wkg. ... 3/3
50 mid_ 180 w kg. ... 1/9
65 mfd.. 220 wkg. ... 1/6
8 mid_ 150 wkg. 1/6
10+101 mfd., 280 wkg. ... 7/6
50 mid., 12 wkg.
32-:32 mfd. min. 275 wkg.... 4/-
50 in fd., 50 wkg. 1/9
Miniature wire ends

moulded, 100 pf., 503 pf.,
and .001. ea.

Where cost and packing charge is nol stated. please add 1/6 up to 10/-
2/- up to £1 and 2/6 up to 22. .A11 enquiries S.A.E. Lists 5d. each.
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HIGH SPEED
SOLDERING

Alternative Types

TYPE 32

TYPE 42

Alternative
Types

TYPE 31

TYPE 41

.411rd

TYPE 71

TYPE 81

TRIGGER FEED SOLDERGUN
Type No 51 is designed specially for,
all assembly operations. Solder is fed
automatically with trigger -action and
two reels are supplied -one 15 ft.
acid -cored and one 15 ft. resin -cored.

Unbeatable from every point of view,
ideal for continuous use and well able

to withstand hard workshop treatment. Features include
rapid constant localised heat -solid sturdy construction
-low current consumption -perfect balance -absolute
dependability. A type and bit for every purpose from fine
instrument to heavy industrial work. Each tool includes
5 feet tough rubber 3 -core cable.

Obtainable from all leading tool merchants and factors.
Fully descriptive Brochure free on request.

WOLF ELECTRIC TOOLS LIMITED
PIONEER WORKS  HANGER LANE  LONDON W.5

Telephone: PER1VALE 5631/4

Branches: Birmingham Bristol Glasgow Leeds Manchester Newcastle

July, 1955

VIEWMASTER
AND

SIMPLEX KITS
ON EXTENDED PAYMENTS

Only 3/- in the £ Deposit
* SIMPLEX *

Six-inch kit, less tube. Deposit £2.11.0 and 12
monthly payments of £1.5.9.

Conversion to Twelve -inch kit, less tube. De-
posit £2.6.0 and 12 monthly payments of £1.4.1.
Twelve -inch kit, less tube. Deposit £4.10.0 and

12 monthly payments of £2.5.10.

* VIE1ATM.RSTER *
Nine- or Twelve -inch kit, less tube.. Deposit

£5.8.6 and 12 monthly payments of. £2.15.10.
Wide Angle Model, less tube. Deposit £6.6:0

and 12 monthly payments of £3.5.6.
Full details of these Kits are given in our
lists which will be sent fr,ee upon request.

WATTS RADIO
8, Apple Market, Kingston -on -Thames, Surrey

Telephone : KINgston 4099.

IIMONEY BACK

GUARANTEE D ICE on
621 ROMFORD RD. LONDON, E.12.

1 7.ett GRA 6677 i
mon
COD

TRANSFORMER SALE
MAINS POWER. 350-0-350, 250 ma., 29/6 6 v. heaters at
5 amp, 4.v. at 5 amp. 4 v. at 5 amp isolated, extra isolated wind-
ing for 2 or 4 v. tubes. Post 2/6.
MAINS E.H.T. 5 kV 2 v. heaters, 29/6: 200-250 v. primary.
Post 2/6.
MAINS. 350-0-350 v., 9/9:6 v. + 5 v. heaters, 80 m.a., 200-250 v.
primary. Post 2/3.
MAINS. 350-0-350 v., 3/9 ; 4 v. +4 v: heaters, 80 m.a., 200-250 v.
primary. Post 2/3.
MAINS. 350-0350 v., 5/9 :112 v. +4 v. heaters. 80 m.a.. 100-250 V.
Primary, ideal Auto trans. Post 2/3.
HEATER TRANSFORMER, 8/9. 200-250 v. primary 4 v.heater. Post 1/9.
O.P. TRANSFORMER. 42 : 1 ratio, 2-5 ohms, salvage guaran-
teed, 2/- plus 9d.
O.P. 1/9. Salvage standard. 2-5 ohms matching. Post 9d.
ClICkEi. 10/9. 250 in a., 5 henry, salvage guaranteed. Post 1/9.
CHOKES, 10/9. 250 ma., salvage guaranteed. Post 1,9.
(' I IOKES, 6/9. 80 ma., salvage guaranteed. Post 1/9.
CHOKES, 4/9. 60 ma., salvage guaranteed. Post 1/9.
COIL PACKS, 9/9. 3 -band, including I.F.s. Post 1.3.
T.V. TUBES. 14im wide angle, £8/10/0,-6 months' guarantee.
T.V. TUBES. 17in. wide angle, £12/10/0, 6 months' guarantee.
T.V. TUBES. 12in. round, £5. 6 months' guarantee on Mul-
lard, 3 months' guarantee on Mazda. All tubes are plus 15/6
ins. carr.
1124 V.H.F. RECEIVER, 17/6. Complete with 6 valves. ex-
W.D., good condition, 8 -channel switching. Receives TV sound,
police, fire and amateurs, 30.5 to 40 me/s, I.F. 7 mcis. Post 2/6.
Drawings and conversiondata free with each set.
1125 V.H.F. RECEIVER, 7/9. Complete with 2 valves. New
and boxed. This little set is a V.H.F. receiver. Requires a
little modification to put it into service. Post 2/-.
R.F. UNIT 24, 12/6. New and packed. Tuning 20-30 =Is.
Including 3 valves. Post 2/-.
SPEAKERS, 10/9. Hin., Olin.. 5in. or 3/in. Unrepeatable
offer. Std. P.M. 2-5 ohms. Plus 1/9 post with O.P. 13/9.
SPEAKERS, 2/9. 8in., M.E. field lk, 2k, and 5k ohms or with
0.P, Trans., 4/9, plus 1/9 Post.
RADIOGRAM CHASSIS, 29/9, including L'speaker. 5 valve
s/het. 3 w/band, A.C. mains complete, less valves. All used
tested, guaranteed. FREE drawings with orders. Post 4!//.
Knobs (set of 4), 1/6 extra.

21d. stamp only for complete catalogue.
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Winding New Coils should give about a 13.5 Mc/s tuning position.
Perhaps the most satisfactory method of tackling

the problem is to wind new coils, and for this purpose Coupled Coils
the Haynes coil kits are an ideal solution. The best method of winding these coils is first to

For those not familiar anchor the wire at the bottom and then to wind on
with these coil kits a few the first coil.; the total number of turns, less two,
words of description -would should be put on, and for the primary coil in the
not be out of place. anode circuit 46 turns will be required.

Each coil unit consists of a The first coil should, therefore, have 44 turns wound
bakelite coil former 0.3in. on ; now spiral the wire up the former to almost the
diameter and 24in, long, centre and wind on four turns closewound as the
threaded internally to take - main coil. Now spiral the wire farther up the coil
iron dust or brass cores. A form and then wind on 37 turns which is suitable
top plate is provided and . for the secondary.
four side wires, the whole When the side wires are inserted the bottom wire
being enclosed in an alu- is soldered in position and then the top wire. The
minium can. The complete
coil assembly makes a neat,
efficient and attractive unit
which gives a receiver a
polished professional finish.
(See Fig. 6.)

Each coil kit is provided
with sufficient D.S.C. wire
for all the coils and also has
a small bottle of coil dope
of the polythene variety.

The new I.F. coils can be constructed on the
coupled coil principle, one winding being inserted in
anode circuit of the preceding valve and the other
in the grid circuit of the next valve. Fig. 7 shows the
basic principles of the scheme.

Of course it is not necessary to employ coupled
coils but single coils anode connected (Fig. 8a) or
grid connected (Fig. 8b) can
be employed.

Single Coils
The winding can be made

at either end of the coil
form whichever is the most
convenient.

It is not possible to state
accurately the number of
turns required as stray circuit
capacitances, etc., come into
play and these will depend
upon the televisor design
itself. Taking average con-
ditions then, about 30
turns of 40 s.w.g., all turns
lying next to one another,

Fig. 6.-A completed
coil unit.

/F

47K

o II
II

011
I

4 70pF

Fig. 7.-The coup ed coil.

II /00 pF

(a)
Fig. 8.-Single coils.

Sound Coils
The coils for the sound section of the I.F. strip

should be made in a similar manner, but a small
condenser of about 15 pF should be connected across
the winding. In the case of the single coils this will
mean one condenser, and in the case of the coupled
coils, two condensers, one across each coil.

The condensers can be conveniently mounted
within the coil casing (screen).

2'd
/F

T

Fig.

Alignment

8.-Single coils.

:Small coil in the centre of
the coil form is cut and
two ends taken to the
nearest side wires. The
result should be as shown
in Fig. 9.

The top end of the primary
vinding should go to the

anode of the preceding valve
and the bottorn end of
the secondary winding to the
grid of the next, valve.
The subsidiary turns in the
centre effect the coupling
between  the two coils, yet
each coil is far enough
apart for them to be tuned
separately.

Where a signal generator is possessed then the
alignment will prove fairly easy. The sound coils
should all be peaked to the sound I.F. of 10 Mc/s
and, in the first instance, the vision coils to 13.5 Mc/s.

It is not possible to give alignment details for all
cases as the number of stages varies according to the
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design of the receiver. The only rational procedure
to follow would be to cover the bandwidth with the
signal generator and to aim at an even response.
The circuits can be stagger -tuned, but where coupled

coils are used bandpass
working can be aimed
at for each pair.

In the case of coupled
seccmcf°ry coils it may be found

that the one coil is
pulled by the other. In
this case a resistance of
470 ohms should be
temporarily connected}Primary across the one coil when
the other is being tuned,
and transferred to that

1 coil in its turn.
Fig. 9.-A coupled coil. Where no signal gener-

ator is available then
good alignment can be obtained, but greater patience
is required.

In the first instance the oscillator of the Cyldon
unit should be tuned for maximum sound, and an
endeavour should be made to arrange that the sound
coils peak when the core is about level with the top
of the coil form.

The oscillator should then be trimmed for
maximum vision and the vision I.F. coils for
maximum response.

Now trim the oscillator again towards the sound
channel so that the " volume " of the vision signal
is reduced by half its previous figure. This should
bring in maximum sound, but the sound I.F.'s can

be retrimmed so that this is the position of maximum
sound. --

Resistors
R1 -10K

; R2--33
R3 -1-5K
R4 -15K

i R5-68012
R6 -10K
R7 -10K

COMPONENTS
Condensers
C1-47pF
C2-47pF
C9-5pF
C10-47pF
C11, 12-75pF
C13, 14-75pF
C3, 4, 5, 6, 7 and &-

820 pF

From this point the oscillator need not be touched
and all that is necessary is to adjust the trimming of
the vision I.F.'s for maximum quality of picture.

This is best done on Test Card " C."

Rejector Coils
It may be found necessary to fit rejector coils and

the constructor should be guided by the number and
type of rejectors fitted in the existing televisor. All
that is necessary is to fit similar rejector coils tuned
for the new intermediate frequency and to adjust
them for minimum response of sound on vision.

Conclusion
Provided the instructions given in the preceding

paragraphs are followed carefully, there should be no
difficulty in getting the unit working. It is a worth-
while proposition, especially for the fringe viewer
where the superhet shovvs its superiority over the
normal straight receiver.

I.T.A. News
Northern &anon

AT the end of May the Lancashire Council
announced that they had granted the I.T.A.

planning permission to_ construct its Band III
television station for Lancashire on Winter Hill,
some five miles to the north-west of Bolton. The site
is 1,450ft. above sea level on Rivington Moor, which
runs north and west from Bolton towards Darwen,
Blackburn and Preston, and it is undoubtedly the
best possible one for providing the people of Lanca-
shire, Cheshire and parts of North Wales with a
first-class service. The overall design of the station
has been completed by the I.T.A. engineers, and
much of the transmitting equipment, aerial system
and 450ft. lattice steel tower is now under con-
struction at the works of Messrs. Marconi's Wireless
Telegraph Company.

Messrs. E. R. Coll ister and Associates are the
authority's architects for the station buildings, which
will be of modern appearance and construction.
Construction work on the site will start very shortly,
but while the authority and the contractors will
spare no effort to complete the station by the end of
this year no promise can be made to get on the air
until the spring of 1956. The station will transmit
at first with an effective radiated power of 100 kW.,
but this may be increased later to about 200 kW.
Because of the hilly nature of the surrounding
country the radius of reception will inevitably vary
somewhat, but here the Lancashire County Council's
agreement to the use of Winter Hill has been of
considerable help. To the north coverage will extend

toughly to Barrow-in-Furness, Lancaster and Settle ;
to the south, to Stoke-on-Trent, Crewe and Wrexham ;
and to the west to Liverpool and as far as Colwyn
Bay (nearly 60 miles away). To the east towards
Yorkshire effective coverage will be curtailed by the
ridge of the Pennines and is not likely to extend much
beyond Rochdale. The estimated total population
which will obtain satisfactory reception from the
new station is about 7 millions.

Plans for Yorkshire
The station at Winter Hill is specifically intended to

be a Lancashire station, and is not intended to be
receivable in Yorkshire on the east side of the
Pennines. This, however, does not mean that York-
shire has been forgotten in the authority's plans.
In fact, the authority is at this moment actively
considering its plans for a Yorkshire station, and
much of the engineering design for the station is
already in progress. A consideration of the possi-
bilities of about a dozen different sites for the York-
shire station has been completed, and interest now
centres on a site at Ovenden Moor near Halifax,
which it is thought should give the best reception:
conditions within the whole of the county. The Halifax
Borough Council and its planning authorities have
been most helpful to the authority, which will be
starting site test transmissions, using an R.A.F.
balloon about the beginning of June. The use of
two separate stations for the North of England, one
on each side of the Pennines, instead of a single
central station will enable the authority to give greater
coverage and far better reception generally on Band
III to a potential viewing public totalling about
11 million people.
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YOUR LAST CHANCE
Stocks are running low

1,250 MODELS (INCLUDING 1954)
.2,700 DIAGRAMS 2,592 PAGES

Seize this last opportunity to examine Newnes latest servicing work.
Enlarged, extended, it is packed with wanted servicing data for more than
1,250 Radio and Television models.
Containing circuits and information you constantly need, the work
is an investment which will pay for itself almost as soon as you receive
it-and it will keep on making money for you !

The work provides details of Band I (B.B.C. all areas) and Band III
(1.T.A. Commercial Stations) receivers, and the first British combined
amplitude modulation/frequency modulation radio receivers.

This up-to-the-minute edition has been snapped- up even more
eagerly than the last one, so send for Free Examination while sets are
still available. Judge the value of this complete guide to profitable
servicing without cost or obligation.
TN. SERVICING DATA FOR
Ace, Alba, Ambassador, Argosy,
Baird, Beethoven, Bush, Champion,
Cossor, Decca, Ekcovision, English
Electric, Ferguson, Ferranti, G.E.C.,
H.M.V., Invicta, K -B., McMichael,
Marconiphone, Masteradio,.
Milliard, Murphy, Pam, Peto
Scott, Phrlco, Philips, Pilot, Pye,
Raymond, Regentone, R.G.D.,
Sobell, Stella, Ultra, Vidor, White-
Ibbotson.

RADIO SERVICING DATA FOR :-
Ace, Ambassador, Beethoven.
Bush, Champion, Cossor, Decca,
Denco, Eddystone, Ekco,
Etronic, Ever Ready, Ferguson,
Ferranti, G.E.C., Invicta,
K -B., McCarthy, McMichael,
Marconiphone, Masteradio,
Mullard, Murphy, Pam, Peto Scott,
Philco, Philips, Pilot, Pye, Rainbow,
Raymond, Regentone, R.G.D.,
Sobell, Ultra, Vidor.

POST THE COUPON TO-DAY-No cost or obligation !

You will receive :-

5 volumes strongly
bound in maroon
cloth.

2 592 pages of up -to -
11 the -minute data

and practical information_
written by skilled Radio-
aod.T.V. engineers.

1 25U models and
more-the wan-

ted data you must have
for profitable servicing
work.

2,700 circuit, com-
ponent a n d

chassis lay -out diagrams.
Also photographs and
explanatory illustrations.

FREE 2 Years'Technical
Advisory Service.

Owners of the last edition wrote :-
" The books are a great help and worth a
fortune." (S.R.E., Whitby.)
" 1 have serviced lots of television receivers
with ,;.our inraluable books."

(M.B. W., Berwick -on -Tweed.)
"Thank you for your wonderful service."

(F. W., London.)

GEORGE NEWNES, LTD., 66-69 Great Queen St.,
London, W.C.2.

Please send me Newnes RADIO AND TELEVISION

AT

SERVICING. It is understood that I may return the
work within eight days. If I keep it I will send a first payment of 7s. 6d. eight days
after delivery, and 10s. Od. monthly thereafter, until the sum of £8 17s. 6d. has been
paid. Cash price within eight days is £8 10s. Od.

Name

Address

Occupation

Your Signature
(Or your Parent's Signature if under 2!)

mom lismmo
RTV. 83

Place X where it applies

HouseOWNER

Lodging Address
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BUILDING THE
Thousands of enthusiasts are building the
" Simplex " Televisor, now being featured
in Practical Television.' WHY NOT
YOU ? CONSTRUCTOR'S ENVELOPE
containing full constructional details and
Blue Print, additional notes and sugges-
tions, and Query Service form, sent for
ONLY 5/-. All components available ex
stock as follows :
ALUMINIUM CHASSIS. - 18 s.w.g.
DRILLED, for VCR97 version with screens
and tube holder bracket, 22/6.
TRANSFORMER. -350-0-350 v. 150 ma.
6.3 v. 5 a., 5 v. 3 a. tapped at 4 v., ONLY
37/6. (Postage 2/-.)
CHOKE. -10 h. 120 ma., 104 (Post 11-.)
RECTIFIERS.-RM3 5/- ea.. K3/40 6/- ea.
VALVES.-EF50 6/6. SP61 4/-, 6SN7 SI-.
6J5 5/6. EB34 3/6, EA50 3/6.
VALVEHOLDERS.-B9G/(EF50) 10d.,
I.O. and M.O. 6d., Diode (EA50) 5d.,
VCR97 2/6.
VCR97 TUBE. -Tested full screen, 42/6.
CONDENSERS.-Electrolytics 25 mfd.
25 v. 1/10;16 x 8 mfd. 450 v. 5/6, 32 x 32 mfd.
450 v. 6/-. Mica, silver mica, and tubulars,
350 v. 6d. each.
POTENTIOMETERS. -All values, pre-
set 1/9 each, long spindle 3/-, with switch,
4/6.
RESISTORS. -1 watt 4d.,_ watt 5d.,1 watt 6d., 1.5 k. 5 watt, 1/6.
COIL FORMERS.--lin, 8d.. tin. 10d.
SPEAKER. -8 in. P.M. less trans. 16/6
(postage 2/-).
0/P. TRANSFORMER, 5/-.
All Components Brand New and Un-used. Full Price List available on

request.
Open until 1 p.m. Saturdays, we are 2 m'

Cash with order, please, and print name

U.E.I. CORPN.

1G6
1E7
1LH4
ILES -
1L4
2B7
3A4
3B7
(SAGS
6AK7
6B4
6B8
6C8
6G5
6E16
SKS
6L7
6N7
6R6
6175
6V6
6V6GT
6SA7
6SG7
6SH7
68J7
65K7
6SL7
65S7

6//6
66
81-
8/-

7/6
89/-/6

8/6
716
9/6
7/6
7/6
8/-
8/6
5/-
9/-

7/6
7/6
8/6
8/6
8/6
7/6
8/6
7/8
7/6
8/6
7/6
9/-
7/6

"SIMPLEX "?
VALVES

7A7 8/6
705 8/8
7F7 8/6
7W7 8/6
12116 8/6
12J5 6/-
12AH7 12/6
12SG7 7/6
125K7 8/6.
12SR7 7/6
28D7 7/6
32 7/6
36 7/6
50Y6 8/6
58 8/6
1622 11/-
1626 4/-
1299A 7/6
VR150/30 8/8
VR137 6/6
KT44 8/6
KT2 5/-
VP23 6/6
HL23DD 6/6
TP25 8/-
185 8/-
1T4 8/-
1R5 8/-

5Z1 10/-
5174 10/-
6AC7 6/6
6K7GT 5/6
807 7/6
ECH33 12/6
EA50 3/6
EBC33 8/6
EB31 3/6
EF36 6/8
EF39 6/6
EF50 6/6

Red
Sylvania 8/6
EF91 12/6
EY51 15/-
EK32 6/6
EL32 7/6
SP61 4/-
MU14 10/6
RL37 6/-
VS70 7/6
954 6/-
955 6/-
9003 el -
9001 6/-
931A 50/.

PYE 45 me s I.F. STRIPS. -The strip
that is ready made for the London Vision
Channel, Complete with 6 valves EF50
and 1 of EA50. BRAND NEW. ONLY 59/8.

R.F. UNITS TYPE 26 and 27. For
use with the R.1355 or any receiver with
a 6.3 v. supply. These are the variable
tuning milts which use 2 valves EF54
and 1 of E052. Type 26 covers 65-50 Mo/s
(5-6 metres), and Type 27 covers 85-65
Mc/s (3.5-5.0 metres). complete with
valves. and BRAND NEW IN MAKER'S
CARTONS. ONLY 29/6 each.

TRIPLETT UNIVERSAL TEST
METER. -Made by the famous
American meter manufacturers. Size
71in. x 6lin. x 41in., and incorporates
a unique tilting bakelite container
size 5 lin. x 3 iin. which has two
metersfia 5,000 ohms per volt moving
coil for D.0 measurements, and a
first grade moving iron for A.C.
Resistance readings up to 7.5
megohms, A.C. and D.C. volts to
1,000 D.C. current to 250 ma. In
addition A.C. meter can be used as an
Output meter. Completely portable,
with protective face cover. Thor-oughly reconditioned, ONLY £9.1.9.6.

TRANSFORMERS. -Manufactured to
our specifications and fully guaranteed.
Normal Primaries. 425-0-426 v. 200 ma.
6.3 v. 4 a., 6.3 v. 4 a., 5 v. 3 a., ONLY
651- ; 350 v.-0-350 v. 160 ma., 6.3 v. 5 a.,
6.3 v. 3 a., 5 v. 3 a.. ONLY 47/6: 250 v.-0-
250 v. 100 ma., 6.3 v. 6 a.. 5 v. 3 a.. ONLY
37/6. 350 v.-0-350 v., 150 ma., 6.3 v. 5 a..
5 v. 3 a., ONLY 37/6. 250-0-250 v. 60 ma.,
6.3 v. 3 a., 5 v. 2 a., ONLY 21/-. The above
are fully shrouded, upright mounting. 5.5
kV. E.H.T. with 2 windings of 2 v. 1 a.,
ONLY 79/6: 7 kV. E.H.T. with 4 v. 1 a..
ONLY 89/6. PLEASE ADD 2/- POSTAGE
FOR EACH TRANSFORMER.

ns. from High Holborn (Chancery Lane Station), 5 mins, by bus from King's Cross
and address clearly. Include postage as specified and on Component Orders under O.

THE RADIO CORNER, 138, GRAY'S INN ROAD. LONDON, W.C.I.
(Phone TERminus 7937.)

AN INTRODUCTION TO
COLOUR TELEVISION

G. G. GOURIET, A.M.I.E.E.
72 pages. 21 diagrams and 7 colour plates. Cloth. 8/6
This monograph contains the substance of a series of lectures
delivered in 1954 to the Television Society. It explains the
development and theory of the present American colour television
system with a comment on future development in this country.

TV PREAMPLIFIERS
FOR BANDS I and III

B. L. MORLEY
72 pages. 75 diagrams. 5/ -

Designs and complete constructional notes for 25 different pre-
amplifiers for both Band I and Band III, which include models for
use with a communal aerial. The basic principles underlying the
design of preamplifiers are clearly explained, and the reasons for
the marked difference between Band I and Band III circuits are
given in detail.

PRACTICAL TV AERIAL
MANUAL FOR BANDS I and III

R. LAIDLAW
72 pages. 72 diagrams. 4/6
Describes almost every type of TV aerial of practical use with full
details for their construction and erection. The theory of the
transmission and reception of electromagnetic waves is given in a
clear and non -mathematical manner. Deals with the latest
developments in Band Ill aerials and the construction of tested and
tried types.

NORMAN PRICE (PUBLISHERS) LTD.
283, City Road, London, E.C.I

THE

INSTRUMENT
MODEL

Specially designed for soldering
operations in the compact
assemblies used in present day
radio, television and electronic
industries. Weight 31 oz.
excluding flexible.

Length 9ins. 25 Watts.
Voltage range :

12-50 241- each
100-240 2n

41 " each

IEN LEY
SOLO 11

ELECTRIC
SOLDERING IRONS

Interesting
features

I. Bit 13,"
diameter, sim-

ple to replace.
2. Steel cased

element, also re-
placeable.

3. Detachable hook
for suspending iron
when not in use.

4. Moulded two part
handle, remains cool

in use.
5. Six ft. Henley

Flexible.

W. T. HENLEY'S
TELEGRAPH WORKS Co. Ltd.

51-53, Hatton Garden,
London, E.C.1.
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Northern Radio Show Success
THE aggregate attendance for the

10 days that the Northern
Radio Show was open to the public
was 90,385. Mr. F. W. Perks,
chairman of the exhibition organis-
ing committee of the Radio In-
dustry Council, has stated : " Our
return to Manchester has been fully
justified, both by public attendance
and business done With the retailers
and wholesalers who have come
from every part of the country."

Television Licences
THE following statement shows

the approximate number of
television licences in force at the
end of April, 1955.The grand total
of sound and television licences
was 14,017,447.

Region Number
London Postal... 1,135,681
Home Counties 497,658
Midland 836,293
North Eastern ... 666,291
North Western 665,783
South Western ... 254,038
Wales and Border Counties 249,982

Total England and Wales 4,305,726
Scotland 250,498
Norihern Ireland 24,501

Grand Total ... 4,580,725

Transmitters for Second Service
THE BBC has ordered two pairs

of television transmitters. from
Marconi's Wireless Telegraph Co.,
Ltd., for its proposed alternative
programme service and in anticipa-
tion of the allocation of frequencies

,,by the Postmaster -General.
The vision transmitters are rated

at 700 kW output power, while
'their sound counterparts are of
;,2/21 kW output. Delivery is
..expected to be made late next year.

ITA Midland Station
PERMISSION has been received

by the ITA to build its
Band III Midland televiSion station
on a site some five miles south-east
of Lichfield, Staffordshire. It will
be situated at Common Barn Farm,
Hints, 500ft. above sea level, and
the station buildings "will cover
about 11,000 sq. ft.

First War Distress Message
THE torpedoing of the Donaldson

liner Athenia on the outbreak
of war in September, 1939, was the
" link " that brought Mr. David
Don and Mr. Robert M. Gibson
together in " Find the Link "
recently and they defeated the
panel.

Mr. Don, as radio officer of the
Athenia when she was torpedoed,
transmitted the first " enemy
action " distress message of the
war from a British merchant ship,
while Mr. Gibson, on the receiving
end at the G.P.O. coast station at
Portpatrick Radio, took part in
directing the distress traffic and
rescue operations by radio. Until
the TV programme the two had
never met.

Fall in Sales
THE B.R.E.M.A. Monthly Retail

Market Survey reveals that
the normal seasonal decline in sales
has continued and that April sales
of television receivers amounted to
14,000 units less than in the previous

month. This represents a fall of
some 16 per cent., which is not
particularly serious considering
that the Budget and the Easter
holiday fell in the middle of the
period under review.

Radio receiver sales followed the
same general pattern, falling by
16,000 units-a decline of about
17 per cent.

New Mayor of Southgate

THE new Mayor of the Borough
of Southgate is Alderman

John Clarricoats, O.B.E., general
secretary of the Radio Society of
Great Britain.

Alderman Clarricoats has oper-
ated his own amateur radio station
-call -sign G6CL-since 1926.

Highest TV Tower

BELGIUM
is to build the highest

television tower in the world
on the site of the 1958 Brussels
International Exhibition. This
was announced by Mr. Edouard
Anseele, Belgian Minister of Com-

CTCAL ilRELESS A
'"CTICAL TELEVISE

A view of -our stand at the recent Northern Radio Show which attracted
many visitors.
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visit to London.
It will be made of concrete and

will be twice as tall as the Eiffel
Tower.

Downlead Cables
BRITISH INSULATED CAL -

LENDER'S CABLES, LTD,,
have recently introduced a new
range of televisign downlead cables
incorporating cellular polythene
insulation.

They have been developed as an
answer to the problem of the
increased cable, attenuation which
occurs at the higher frequencies at
which commercial television will
be operating.

TELEVISION TIMES July, 1955

The BBC's new London transmitting station being constructed on the
Crystal Palace site.

munications, during his recent experiments which, the BBC are
conducting in connection with
propagation and field strength
surveys. These will provide
information on which to base
plans for the possible use of these

for television at some
future dat.

Delivery Completed
A N order for six V.H.F. experi-

t-s,. mental transmitters .placed America Honours BBCNVoman
with Mullard, Ltd., by the BBC
has just been completed. The
order was finalised by the delivery
of a transmitter for use on fre-
quencies in Band V. _

Two transmitters in each of the
Bands III, IV and V were supplied
and are being employed for

London Offices for Telerection
WE are informed by Telerection

of Cheltenham that they
have now opened London offices
at Lennox House, Norfolk Street,
Strand, W.C.2.

Mr. K. W. Harbridge, who was
previously Midland Area repre-
tentative, has been appointed
London area manager. Wholesale
stocks are being held in London
for immediate delivery to the
trade.

MISS MARY SOMERVILLE,
O.B.E., the first and only

woman Controller in the BBC,
has been presented with a Twenty-
fifth Anniversary Award made by
the Institute for Education by
Radio -Television in America for an
outstanding contribution to the

development of educational broad-
casting during the past quarter of
a century.

Miss Somerville's award was
received in New York, on her
behalf, by Mr. Basil Thornton,
the BBC's North American
representative.

TV for American Railways
TWO television cameras have

been installed in a railway
shed in the Potomac Yard at
Alexandria, Virginia, to keep a
constant watch on all freight
trains that arrive from the Southern
States. As the trains pass through
the shed, their number and initials
are picked up by the television
cameras and transmitted to a record
office two miles away. This system
is always in operation, day- and
night and in all kinds of weather,
as the shed is well illuminated by
floodlights.

This is the first permanent
installation of this nature in the
United States.

Double Vision

.A1
POLICE highway patrolman
in Wickenburg, Arizona,

recently arrested a motorist for
having a television set in his car.

The driver had built a seven-inch
screen into the dashboard of his
car and this, it was considered, was
too great an attraction for any
motorist who must give his entire
concentration to the road ahead.

DistinguiShing Cancer Cells
A N optical electronic instrument

-cv known as the Cytoanalyzer is
being developed by the Airborne
Instruments Laboratory in co-
operation with the American
Cancer Society and the United
States Public Health Service.

The object of the device is to
distinguish cancer cells from normal
cells using basic television tech-
niques, the television camera view-
ing slide specimens through a
microscope and changing the
picture into an electric signal.
A computer then distinguishes
between normal and cancer cells.

The Editor will be pleased to consider articles of a practical
nature suitable for publication in " Practical Television."
Such articles should be written on one side of the paper only,
and should contain the name and address of the 'sender. Whilst
the Editor does not hold himself responsible for manuscripts,
every effort will be made to return them if a stamped and
addressed envelope is enclosed. All correspondence intended
for the. Editor should be addressed to : The Editor, "Practical
Television," George Newnes, Ltd., Tower House, Southampton
Street, Strand, W.C.2.

Owing to the rapid progress in the design of radio apparatus
and to our efforts to keep our readers in touch with the latest
developments, we give no warranty that apparatus described
in our columns is not, the subject of letters patent.

Copyright in all drawings, photographs and articles published
in "Practical Television" is specifically reserved throughout
the countries signatory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are therefore
expressly forbidden.
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BAND 3 T/V CONVERTER -186 Mc/s -1 96 Mc/s.
Complete Kit of Parts to build this most successful Unit/(Mod. W/W Circuit), with drilled chassis,
2 BVA miniature valves, wound coils, and all compOnents down to last nut and bolt for only

Supply voltages required 250 v. 2 5s. post free. Powchassi
s, 30/- extra..

Pack Comps. To
20 mA H.T. 6.3 v. 1 a. L.T.

Prepare for Commercial T/V now. Come and see this Unit in operation. Suitable for all types T/V
sets TRF or Superhet and allchannels 42 Mc/s-68 Mc/s. Blueprint and circuit details, 1/6, post free.

Volume Controls
Midget Ediswan type.
Long spindles. Guaran-
teed 1 year. All values
10,000 ohms to 2 Meg -
ohms.
No Ow. S.P.Sw. D. P.Sw.

3/- 4/- 4/9
COAX PLUGS ... 1/2
SOCKETS 1/ -
COUPLER ... 1/3
OUTLET BOXES .. 4/6

80 CABLE COAX
STANDARD 5in. diem.

Polythene insulated.
GRADE " A " ONLY

8d. yd.
SPECIAL. - Semi -air
spaced polythene, 80
ohm Coax 5in. diam.
Stranded core. Losses
cut 50% cm

Yi12 yds. 8/9. `, u 
BALANCED TWIN FEEDER per yd. 6d. 80
TWIN SCREENED FEEDER per yd. 1/- 5 ohms
50 OHM COAX CABLE 84., per yd. tin. dia.
TRIMMERS, Ceramic, 4 pf.-70 pt., 9d. 100 p1.
150 pf., 1/3 ; 230 pi., 1/6 ; 600 pf., 1/9. PHILIPS
Beehive Type -2 to 8 pf. or 3 to 30 pf. 1/3 each.
RESISTORS.-Pref. values 10 ohms 10 megohms.

CARBON WIRE WOUND
20% Type. w., 3d. ; 5 w 25 ohm- 1/3
1 w., 5d. ; 1 w., 64. ; 10 w. 10,000 ohms 1/6

w., 9d. 13 w.
10% Type. a Iv., 9d. ; 5 w. 15,000-
5% Type. f 33,000 1/9
1% Hi -Stab. a w., 2/-. 10 Sr. ohms 2/3
WIRE -WOUND POTS. 3w. LAB COLVERN, Eta.
Pre -Set Min. T.V. Type. Standard Size Pots, 25 in.
Knurled Slotted Knob. Spindle. High Grade.
All values 25 ohms to 30 All Values. 100 ohms to
K., 3/- ea. 50 K., 4/- 50 K., 5/6 ; 100 K., 6/6.
Ditto Carbon Track W/W EXT. SPEAKER
30 K. to 2 Meg., 3/-. CONTROL 10 n,
MAINS TRANSFORMERS. -Made in our own
Workshops to Top Grade spec. Fully interleaved
and impregnated. RADIO AND AMPLIFIER
TYPE. --250 v., 00 ma. P.W. sec., 5 v. or 6.3 v. 1 a
rect. 6.3 v. 2.5 a., set litre., 21/- etc. C.R.T. ItTR.
ISOLATION TYPE. - Lase leaka:ge with or without
25% sec. boost voltage. Ratio 1 : 1 or 1 : 1.25, 2 v.,
10/6 ; 4 v., 10/6 ; 6.3 v., 10/6 ; 13.3 v., 10/6.
Ditto with mains primaries 000/250 v., 12/6. Specials
to order. SPECIAL TYPES. - To designers spec.
Simplex, 35/-; Viewmaster, 35/-; Lynx, 30/-;
P/W Tape Deck, 22/6 ; Soundmaster, 35/- ;
Mallard Amp., 35/-; Osram 912, 351-. HEATER
TRANSF.-Prim. 200/050 v. 6.3 v. 11 a. or 4 v. 2 a.,
or 12 v..15 a., 7/6 ; 6.3 v.3 a. or 5 v. 3 a. or 4 v. 4 a.,
10/6.
L.F. CHOKES. -10 II. 65 ma., 5/. ; 15 H. 100 ma.,
10/6 ; 10 H., 120 ma., 10/6 ; 20 H. 150 ma., 15/6 ;
Simplex, 10/6 ; Soundmaster, 10/6 ; P/W Q.R.
gram., 13/6. OUTPUT TRANSP.-Soundmaster
6/8; P/W Quality R'gram., 351-; Osram 912
sectionalised windings, 23.10.0. Mfrs. surplus to pes,
standard pentode, 4/6 ; ditto tapped prim., 4/9;
small pentode, 3/9 ; Midget battery pentode (184,
3V4, etc.), 4/6.
SOLON SOLDERING IRONS (200-220v. or 230-250v.)
25 watt, instrument type, 19/6 ; 65 watt, Pencil
Bit Type, 25/-; 65 watt, Oval Bit Type, 23/-.
Comprehensive stock of spares available.
CRYSTAL DIODE. -Very sensitive. G.E.C., 2/-.
V'HOLDERS.-Pax Tut. Oct., 4d. ; EE50,
EA50, 6d. ENG. and AMER. 5-, 7- and 9 -pin, etc.,
1/-. B12A CRT, 1/3. Moulded Int. Oct. 7d.
B70, 9d. ; with screening can, 1/6 ; BOA, BOG,
BOA, 1/- ; VCR97, 2/6. Ceramic EF50, B7G, 1/-.
TAG STRIPS. -2- or 3 -way, 2d. ; 4- or 3 -way, 3d. ;
6 -way, 44. ; 9- or 10 -way, fid. etc.
TOGGLE SWITCHES EX -GOVT.-" On -off," 9r1.
Resin M'core solder 60/40. 16 g., 4d. yd. ; 18 g.,
3d. yd., 3/- per 5 lb. T.C. wire, 18 to 22 s.w.g.,
2d. yd., PVC. Connecting wire, 10 colours. Single
or Stranded, 2d. yd.
SLEEVING.-Various colours. 1 mm. and 2 min.,
2d. yd. 3 Irma. and 4 mm., 3d. yd. 0 nun., 5d. yd.
NUTS, BOLTS AND WASHERS in packets 1 doz.
ea. 4BA, 613A or SBA, lin. or kin. length, 1/- packet.
Comprehensive stock all kinds bolts PH screws,
Solder Tags, Grommets, etc.
FUSES.-lfin. all values 60 ma. to 10 a., ad,
ALADDIN FORMERS and cores, 5in., 8d. ; fin., 10d.
SLOW MOTION DRIVES.-Epieyelic ratio 6 1, 2/3.

T.R.S.

ALL WAVE RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
S.W. 16 m.-50 m. LATEST MIDGET
M.W. 200 m.-550 m. B.V.A.
L.W, 800. m.-2,000 m. SERIES:

Brand New and Guaranteed. A.C. 200/250 v. Four
position Waveclaange Switch. ShOrt-fledium-Long-
Gram. Slow Motion Tuning. Speaker and Pick-up
connections. High Q iron -dust cored coils, 465
kc/s I.F. Latest circuit technique, delayed A.V.C.
and Negative feedback. Output approx. 4 watts.
3 ohms output transformer on chassis. C04.1803 size
134 a 51 x 21in., Glass Dial -loin. x 41in. hori-
zontal or vertical type available, lit by 2 Pilot
Lamps. Colour Black Station names, L.W. Green,
M.W. Red. S.W. White. Four Knobs eupplied.
Walnut or Ivory to choice, aligned and calibrated..
Chassis isolated from mains. PRICE s9.15 0
Carriage and Insurance, 4/6.
8in. or 10in. speakers to match available.

BARGAIN VALUE IN
RECORD CHANGERS
Recommended for above chassis

B.S.R. MONARCH. -Latest Model 3 sp. Auto -
Changer Mixer Unit. Famous Magidisc,
7, 10 and 12in. Record Selector. Modern.
Cream Styling Dual %tat Cartridge Stylus for

reproduction. As used by, leading
manufacturers. Bargain Price.

9 Gris. post free.
NEW
BOXED VALVES GUARANTEED
1115 7/616Q7 8/61EF41 10/0 MIJI4 8/6
185 7/6 6SN7 9/- PCC84 12/6
1T4 7/6 vg 7/6 Mullard 10/ PCF80 12/6

8//- 6/C4 8/6 ""° PCF82 12/6
Equip. 5/6 PLOP 12/6384

3V4 Sh 6X5 81- EF80 10/6 PL82 10/-
31)6 3/6 EA50 2/- EF86 13/6 PL83 12/6
5Z4 8/6 EBC41 10/6 EF91 6/6 PV80
6A1I6 8/6 B91 7/6 Emi 11/6 PY81 12/6
6AT6 8/8 EBC33 8/6 PY80 -
6C116 10/6 '0083 12/6 ..,EL84 12/6 10/

41ISP41
5/6

6H6M 3/6 'CII41 10/6 EMSO .`.1.9P6 I 6/6
610 6/6 05,80 12/6 EYOI 12/01022 8/6
61(8 9/-  I39 - 12/6

SPECIAL PRICE PER SET
IRS, 1T4, 185 and 3S4 or 3V4 ... 27/8
61(8, 6K7, 6Q7, 6V6, 5Z4 or 6X5 ... 35/-
SPEAKER FRET. - Expanded Bronze anodised
naetal 8in. x 8 ba., 2/3 ; 12in. x 8in., 3/- ; 12in, x 12in.,
4/3 ; 12in. x lOin., 6/- 24m. x 12in., 8/8.
TYGAN 'FRET (Murphy pattern).-12in. x 12in., ;

Lin. x 18in., 3/- ; 12in. x 24in., 4/-; etc., etc.
P.M. 'POSER -UNIT 187 mole -115 me/s), by Jason.
-As tested and approved by Radio Constructor.
Complete Kit of parts to build this modern highly
successful unit, drifted chassis and J.B. dial, coils and
Cana.. BV..a. miniature valves and all components
etc.,for only, 66.10.0, post free.
SUERIOR DIAL. -Calibrated in ,Ille/s and edge
lit by 2 pilot lamps, 12/6 extra.
Illustrated handbook with full details, 2/-, post free.

WAVECHANGE SWITCHES. -Midget type, sing
wafer. '2 pole, 2 -way, 3 pole 2 -way, 2/6 ea. ; I pole
12 -way, 2 pole 6-w/ty, 3 pole 4 -way, 3/6 ea. ; 4
pole 2 -way, 4 pole 3 -way, 3/6 ea. 0 WAFER TYPE.
-5 pole 4 -way, 6/9. SOITEDDIASTER,-Set of
3 specified switches, 25/-.
CONDENSERS. -Mica, S. Mien, Ceramics. All pref
values. 3 p1. to 680 p1., 6d. ea., 5/- doz. Tubular.,
450 v., Hunts and T.C.C. .0005, .001, .005, .01
.02 add .1 350 v., 9d.. 05, .1 500 v. Hunts Mobiseal,
1/-. .25 Hunts, 1/6..5 Hunts, 1/9. .1 1,500 v. T.C.C.
(Simplex), 3/8..001, 6 kV., T.C.C., 5/6. .001 12.5 kV
T.C.C., 9/6.
SILVER MICA CONDENSERS. -10%.
5 pf. to 500 pf 1/-. 600 pf. to 3,008 pf., 1/3.
1% 1.3 pf. to 500 pt., 1/8. 315 pf. to 5,000 pt. 21-.

ELECTROLYTICS ALL TYPES NEW. STOCK
Tubular Wire ends
25/25 v., 50)12 v. 1/9
50/50 v., 4/500 v. 2/-
8/500 v., Dub. 2/6
8+8 500 v. Dub. 4/6
8+16 450 v. Hunts 5/-
16/450 v. B.E.C. 3/6
10+16/450 v. T.C.C. 5/6
32/350 v. B.E.C. 4/-
321500 v. Dub. 5/-
32+32/350 v. B.E.C. 5/6
32+32/500 v. Dub. 7/6
Can Types, Clips, 3d. ea.
8+8/450 v. T.C.C., 4/6

8+16/450 v. Hunts 51-
'8+16/500 v. Dub. 5/8
16+16/45p v. B.E.C. 5/6
16+16/500 v. Dub. 6/-
31/350 v. B.E.C. 4/-
31+32/450 V. B.E.C. 8/6
60/330 v. B.E.C. 6/6
60+100/350 v. 11/6
60+200/275 v. 12/6
100+200/275 v. B.E.C.

12/6
1500/6 v. B.E.C. 4/6
1000+1000/6 v. B.E.C.

6/2
500 mid. 12 v. 3/-

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-
BACK VOLTAGES. -K3/25 2 kV., 4/3;. K3/40 3.2
kV., 8/- ; H3/43, 3.6 kV., 6/6 ; K3/50 4 kV., 7/3 ;
K3/100 8 kV., 12/8 ; K:3/160 14 kV., 18/-. MAINS
TYPE. -R511, 125 v., 60 ma., 4/-; RN% 100 ma.,
4/9 ; EMS, 100 ma., 5/9 ; RAIL 250 v. 275. ma., 16/-.
ENGRAVED CONTROL KNOBS for Va. Spindle.
ltin. dram. Walnut or Ivory. Gold Filled. 16
Standard engravings, 116 ea. Plain knobs to
match above, 11in., 108, ea., 11in. dia., 8d. ea.
Superior Unmarked Knobs with Gold Ring. Very
stylish and becoming highly popular. Walnut
or Ivory. 11 in., 1/- ea. ; lin., 9d. ea. Po inter Knobs,
Black with White Line, 9d.
WEARITE " P " TYPE COILS. All ranges. 1 to 7,
2/6 ea. Osmor Q Series Coils. Slug tuned. All
ranges from 3/6. Full range popular Coil Packs.
REACTION COND.-.0001, .0003, .0005 mid., 3/6 ea.
MAINS DROPPERS. -Si I Mono coated, with 2
slider clips. .15 amp, 1,500 ohms, 4/3 ; .2 amp.
1,000 ohms, Al ; .3 amp 1,000 ohms, 4/9 ; .3 amp.
750 ohms non -coated, 4/6.
LINE CORD. -.3 amp, 60 ohms per foot, .2 amp.
100 ohms per foot, 2 way, 6d. ft. ; 3 way 7d. ft.
I.F. TRANSF.-465 kc/s Plessey Semi Midget
HiQ., only 8/9 pair. BERNARDS RADIO HAND-
BOOKS. Comprehensive Range from 1/6 ea.
ALUMINIUM CHASSIS. -18 s.w.g. Plain, undrilled,
folded 4 sides and riveted corners lattice fixing holes.
Strong and soundly constructed with Silo. aides.
7in. x 4in., 4/6 ; 9in. x Sin., 5)9 ; llin. x 7in.. 6/9 ;
13in. x 9in., 8/6 ; 14in. x Silo., 10/8 ; and 1.8in.
lifirt. x 3M. 16/6.
CARBON MIRE INSERT. -Superior quality type
25in. x lin. Brand new and boxed only 3/6 each.
BRIMISTORS.-CZI for .3a heater chains, 3/8.
CZ2 for .15 a., or .2 a., 2/8. CZ3 (Pilot Lamp), 1/6.
COPPER ENAMEL WIRE.- f lb. 14 to 20 s.w.g.,
2/- ; 22 to 28 s.w.g., 2/6 ; 30 to 40 s.w.g., 3/6.
SWITCH CLEANER Fluid  squirt spout, 3/5 tin.
TWIN GANG TUNING CONDENSERS. -375 pf.,
Midget, 6/6 ; ditto, with dust cover and trimmers,
8/8, .0005 mid. Standard size with feet, 8/6.;
ditto, with trimmers, 9/6.
RECORDING TAPE -Scotch Boy 1,800 ft. reels,
30/- each. Spare -spool, 5in., 3/8 ; 7in., 4/3.
LOUDSPEAKERS P.M., 3 OHM.
Richard Allen, Sin., 18/6 ; Olin. Goodruans, 17/6 ;
7 x 4in. Elliptical, 18/6 ; 8in. Goodman, 18/6; Sin.
Elan., 20/-; 10in. Plessey, 25/-; 10in. R and A,
25/- ; 12in. Plessey, 37/8.

RADIO COMPONENT SPECIALISTS (THO. 2188)
Now at 70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

BIGGER PREMISES PLEASE NOTE OUR NEW AND ONLY ADDRESS BETTER BARGAINS
Buses 130A, 133, 159, 166 & 190 Send 3d. stamp for Bargain Lists Hours : 9 a.m.-6 p.m. I p.m. Wed. OPEN ALL DAY SAT.

N.B.-Terms C.W.O. or C.O.D. Yost/Packing sop to lb. 6d., 1 IS. 1/, 3 lb. 116. 5 lb. 2/-, 10 lb. 2/6.
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MULTI -TEST
METERS

1,000 ohms per volt. Basic move-ment 3in. 400 micro -amp., AC/DC
0-5,000v. 0-1 amp. 11 switched
ranges : 100,000 ohms and 1 meg.
also decibel range. In polished wood
carrying case (6 x 61 x 4in. closed),
with leather handle and space for
test leads. Made in U.S.A. New and
unused but cases slightly soiled.. LASKY'S PRICE 05/.

Post Sc Insur., 3/6 J
TEST LEADS, 3/6 extra.

SALE OF REMAINDER OF OUR
12in. " VIEWIVIASTER " STOCK.
Mostly half price or less. Examples :
Wearite Coils, List 28/-, Sale 5/9.
W/B Chassis, S.V. and Power Pack,
List 18/6 each, Sale 5/-. Boost Choke,
3 Mc/s. List 5/9, Sale 1i6. Con-
struction Envelope, List 7/6, Sale 2/6.

PRACTICAL TELEVISION

THE HANDSOME " ROTHESAY" CABINET
Absolutely rigid construction with
On. finest laminated woods.
veneered in walnut, polished light,
medium or dark shade. Fitted
gold anodised speaker grille. The
C.R.T. aperture frame is detach-
able. supplied to order to suit any
size tube.
Outside dim. 341in. high, 21ain.
wide, 211in. deep. Inside Min.
wide, 191in. deep. Size of top 221in.

LASKY'S
x 210n.

PRICE £9.19.6
Carriage 15/ -extra. With full length

doors, £14.9.6.
Available on H.P. terms.

"THE UN1VERTER-"-FOR BAND III
CONVERSION OF BAND 1 RECEIVERS
Send for this new book just published, giving full
details of a new Band III Converter for any TV receiver.
home constructed or factory made. All components
and valves in stock, prices on request. The" Univerter " is also available as a complete unit.
Uses two 6AM6, one 12AT7, one 6X4. Contains its own
power supplies.
THE BOOK, containing full circuit diagram, wiring
instructions and component lists, 3/6 post free.
CONVERT YOUR " VI EWMASTER "

TO 14, 16 or I8in. SCREEN
Wide Angle Conversion Kit using only W/B components
as specified, viz., line trans., filament trans., frametrans., scanning coils, width and linearity controls,
focus magnet. ion trap, 1-K3/100, 1-K3/40 metal recti-
fiers. 1-6CD6, 1-6U4GT valves. 3 resistors, 9 condensers.
Complete parcel including valves and data book.£719 6 Post & Pkg.

2/6 extra.
" View Master " Conversion Booklet, 3/6 post free.

LASKY'S (HARROW RD.) LTD.,
370, HARROW ROAD, PADDINGTON, W.9.

Telephone: CUNningham 1979-7214.
42, TOTTENHAM COURT ROAD, W.1.

Telephone: MUSeum 2605.
Open all day Saturday. Half Day : Thursday. ALL

MAIL ORDERS TO HARROW ROAD, PLEASE.

July, 1955

MAKERS' SURPLUS

COMPONENT BARGAINS
WIDE ANGLE 38 mm.

Line E.H.T. trans., ferrox-
cube core. 9-16 kV ... 25/ -Scanning Coils, low imp.
line and frame . 25/ -

Frame Output Transformer 10/6
Scanning Coils low imp. line

and frame ... 17/6Frame or line blocking osc.
transformer ... 4/6Focus Magnets Ferrox-dure 25/ -P.M. Focus Mag.netf), Iron

19/6
Duomag Focalisers 29/6
300 rata. Smoothing chokes ... 15/ -Electromagnetic focus coil,

with combined scan coils ... 25/.
STANDARD 35 mm.

Line Output Transformers.
Line Output Transformers

6-9 kV. E.H.T. and 6.3v.
winding. Ferrox-cube

Scanning coils. Low imp. line
and frame ... ... 12/6

Ditto by Igranic .. 14/6Frame or line blocking oscil-
lator transformer ...

Frame output transformer ...
Focus Magnets :

Without Vernier
With Vernier ...

Focus Coils. Electro-
magnetic ...

200 m/a. Smoothing chokes ...

12/6

19/6

4/6
7/6

12/6
17/6

12/6
10'6

SPECIAL PURCHASE OF
161n. C.R. TUBES. Famousmake offered at nearly Half,
Price. Metal cone, .3 amp.
heater, e.h.t. required 10-14
Kv. Limited quantity only.
LASKY'S PRICE rio in a
Carr. & Ins. 22/6 ex. L 

LEARN THE PRACTICAL WAY
Specially prepared sets of television parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of circuits and bring you
easily to the point when you can construct and service
a television set. Whether you are a student for an
examination; starting a new hobby; intent upon a
career in industry; or running your own business-
this Practical Course is intended for YOU - and
may be yours at very moderate cost.

EASY TERMS FROM 15/- A MONTH
A tutor is available to give individual help and guidance
throughout the Course.

POST THIS COUPON TODAY
Please send me your FREE book on Practical Courses:

To: E.M.I. INSTITUTES, Dept. 138X, Grove Park
Road, London, W.4.

NAME

ADDRESS

SUBJECTS) JULY -

EXPERIMENTAL
OUTFITS:
TELEVISION-Instruction and equipment for building a Television
Receiver.
BEGINNER'S RADIO OUTFITS - A course in basic principles.
ILDVANCED RADIO OUTFITS - Instruction and equipment from
which you build a Radio Receiver.
Also for Mechanics, Electricity, Chemistry, Photography, Carpentry,
Draughtsmanship. Commercial Art, Amateur S. W. Radio, Languages.

EMI INSTITUTE
0 The only Postal College which' is part

0 of a world-wide Industrial Organisation.

IC.55
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CORRESPONDENCE
INEXPENSIVE INDOOR AERIAL

SIR, -1 cannot agree with Mr. Austin in hit article
upon an inexpensive indoor aerial. The para-

graph which deals with preparing the co -axial cable
for connection to the aerial elements is where I find
it difficult to see the point. If the braiding of co -axial
cable is slit and peeled back as Mr. Austin advises, it
will surely result in every strand being severed, and
if the braiding is then soldered into a solid lump, the
point where the solder ends will still be liable to
come apart. I find that the only practical method is
to unpick the strands individually and then twist
them together to form a pigtail, the tip only of which
needs to be soldered. This requires more patience
but results in an infinitely more flexible and stronger
job.-L. LAwRy-JonNs (Gravesend).

RAI-TEL-ADE
SIR,-It was with great interest that we read the

letters from Messrs. G. R. Jones and B. Montagu.
It is apparent that they did not read the extensive
note on the Rai-Tel-Ade which you so kindly
published.

We acknowledge that the basic idea is not new,
and also that there are other instruments on the
market purporting to serve a similar purpose. These,
however, cover but a part of the scope of the Rai-
Tel-Ade as indicated by the following brief details.

1. It does not require extra external attachments
in order to ensure complete safety in its use.

2. It is the only instrument of its type, giving the
user the facility in operation, 'of switch control for
varying and selecting the 'different tones of speech
and music:

3. Any number of wireless receiving sets can be
used in the same room, and, provided they have
the attachment, the users can enjoy full-time listening,
with complete freedom from interference betWeen
each other, or disturbing any other persons who
may be occupying the same room, i.e., a hospital
ward, etc. -

We trust that the additional brief emphasis on
these points will indicate that while some of the
basic principles are well known" their combination in
this specific instance is new: It is the intelligent selec-
tion, adaption and application which Makes such a
variation in the.quality and Versatility in instruments
purporting to carry out similar functions.-W. J. L.
LONGLAND (p.p. Electric Ades).

TV, ON A CRYSTAL RECEIVER
SIR,-I wonder if you would be interested to know

that the TV signal can be received on a crystal
receiver using a germanium diode, with a two -valve
amplifier.

The tuner does not make much noticeable differ-
ence but a .0005 fiF appears to give slightly better
results. The aerial is 50ft. but is indoors (in loft).
No earth is needed. The coil consists of four -and -
a -half turns of 21 s.w.g. enamelled wire on a Ifiri.
diameter former wound fin. apart. I give ,details
of the coil in case some of your readers would
like to try the experiment in their particular

The Editor does not necessarily agree with
the opinions expressed by his correspon-
dents. All letters must be accompanied by
the name and address of the sender
(not necessarily for publication).

part of England. I think it speaks very well of a
germanium diode when the signal can be received.
The crystal set was, of course, amplified by a two -
valve four -watt amplifier.-B. KEEDY (Leeds).

RADIO AND TELEVISION INTERFERENCE

SIR,-The
whole question of interference caused

to and by radio and television receivers and
other electrical equipment is the cause of much
concern at the moment and should be thoroughly
tackled from all angles.

It is totally unfair that one section of the public
should be threatened by fines when causing inter-
ference to television receivers when, at the same time,
the majority of those instruments are also guilty of
interference to sound radio: All owners of television
sets which cause such interference are breaking the
law as well as others, and if the Post Office cannot
(or will not) enforce their own licence conditions, then
the relevant condition regarding interference should
be taken out altogether. The Post Office could then
sort that one out.

So far the whole matter has been tackled from one
side only. If a vacuum cleaner is causing trouble,
then the Post Office quite rightly sorts out the offend-
ing equipment. If, however, the offender is a tele-
vision receiver, then that is the last place the Post
Office will consider. Instead, the person complaining
is told to acquire an efficient aerial/earth system
which has nothing whatever to do with the fact that
the television set is breaking the law.

It is to be hoped that a lot of publicity can be
given to this matter. Perhaps then the responsibile
authorities will awake from their lethargy and
become quite fair about RAYNER (Basford,
Notts).

" SHARED AERIALS "
SIR,-The article in your June issue, " Shared

Aerials," by " Serviceman," expresses certain
opinions which are hardly justified and possibly
misleading to the average reader. ,

On what ground could one possibly conceive that
the predominance of " X " or " H " type aerials
in any Ideality is due to their gain over the simple
dipole, as " Serviceman suggests ? Has " Service-
man " considered that the installation of these aerials
in his locality may be due to severe ghosting from
some near object. in the area or that interference
generally is at such a level that the dipole with its
omni-directional characteristic is very susceptible.
Whilst the " X " type is highly directional, its
relative gain over the dipole is not worth considering,
and the ' H " type aerial is essentially uni-directional.
The installation of these aerials, therefore, would
make a considerable improvement to the sig./noise
ratio, particularly if sited in the clear, i.e., above
the roof level, and the reduction or elimination of
ghost images a very much simpler matter.

" Serviceman " advocates indoor aerials wherever
the signal is adequate. This may be good policy in
areas very close to the transmitter, but logically,
though the signal may be " adequate," the noise
level from domestic appliances will undoubtedly be
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greater, especially where the receiver gain is
necessarily high. An indoor aerial installation can
only give inferior results, and in addition is very
prone to interference from a nearby amateur trans-
mitter.

The use of receiver H.T. for operating a pre-
amplifier remotely may be a good idea, but it is
hardly a practical one. The average viewer is, as a rule,
very independent and could not be expected to
co-operate where his television set is to be con-
nected up with the people's next door.-FREDERICK
J. CRISP (S.E.23).

RECEIVER DESIGN
SIR,-Now that the commercial wavelengths are

in the offing is it not time that the design of
receivers underwent some change from the stereo-
typed present-day arrangement ? At one time
everything was crowded on to one chassis, and any
modifications could not be carried out. During
recent years one or two firms have separated the,
R.F. units (or vision and sound strips), and these
may now be replaced to cover the commercials.
'Other firms are having to supply a most intricate
array of bits and pieces, and one has to remove a
valve, insert a plug, take out another plug and put in
another plug, and so on, and then add an adaptor
to the front to get the new station. What is going to
happen should colour come along ? Will this mean
another set of plugs and bits and pieces ? I think
a modern television set could most easily be split
into its separate component sections, i.e., vision
strip, sound strip, frame timebase, line timebase,
power section, etc. Then, servicing would be simpli-
fied, as should a frame fault be present, one would
simply unplug the frame unit and put in a replace-
ment, servicing the " dud " at a convenient time.
Whilst the cost of the replacement would be higher
than that of any one component in that section, the
labour and time charge would be considerably
reduced, and the bill would therefore probably be
less. Furthermore, any circuit improvements which
came along could more easily be introduced, and
I should be glad to see some designer attack this
problem, but, and this is a point which I should
stress, the tube must not be part of the set, but
mounted in the cabinet and kept quite separate. A
chassis, even with power pack, is much more easily
handled than a chassis with a 14in. or 16in. tube
mounted on it.-G. HARMON (Edgware).

AERIAL CALCULATIONS
SIR,-Recently I have been interested in differences

in aerials and used the article in your August,
1951, issue, where you deal on page 106 with the
gain of so many db of one against another type.
The formula is given. Laidlaw in his recent book
gives the same formula.

On this basis I worked out from Polar diagrams
the figures, and found that they were half those
given by a well-known firm in their latest catalogue.
So I wrote them and am told that the formula given
should not be used. They say that as signal strength
is given for any particular district in microvolts per
metre, one should use voltage in comparison of
aerial gains and not power.

The formula to use is :
db = 20 log { Signal voltage from given aerial

Signal voltage from dipole

I now see that this is exactly like Sound, with
similar use of formula for power at 10 log and pressure
at 20 log.

I think somebody should write up this matter,
and make it clear, as at present odd figures are quoted
for db gain without any reference to which way it
is calculated. Or, in fact, is it well known that the
formula you gave was not correct for this compari-
son ? Possibly Erg " could do it for us, and also say
whether there is any other way to do. this which is
plain to see at a glance as to effects. Possibly to
replace this silly db by percentages, or other scale
which can be visualised. The db scale is unequal
and does not give an easy idea.-Y. ARRAY (Sheffield).

FOREIGN TRANSMISSIONS
SIR,-During the month of May a period of inter -

Terence arose in which the BBC had to apologise
for patterns on viewers' screens. It was later stated
that these emanated from the French television
stations. Has anyone successfully resolved pictures
from these interferences, as surely, if the signal was
strong enough to form patterns, it should only have
been a question of adjusting the necessary timebases
to make these into a picture? I thought I heard sound
backgrounds during the period, but when speech did
become distinguishable it turned out to be the London
transmitter, and I wondered if the interference did
not, in fact, come from the Wrotham F.M. trans-
mitters.-G. LirrLE (N.W.5).

AMERICAN INTERVIEWS
SIR,-During the recent election we saw an

American interview conducted by the now
popular Ed Murrow, and I was impressed by the
vast difference between this and similar interviews
conducted by the BBC.

It is difficult to define the actual difference but one
was left with the feeling that we had been given all
the information and trimmings that the producer
and editor had wished us to have, whereas BBC
programmes of this type tend to spend twice as long
telling us only half as much. Also, American tele-
vision interviews always appear to be spontaneous,
and questions and answers are posed and given in a
natural manner. The English interviewer and inter-
viewee, however, seem to give the impression of having
rehearsed every minute detail beforehand, and we are
far from convinced that the interview has been a
sincere one because of this.-F. K. RANDALL
(Peckham).

VIEWING IN THE DARK
S1R,-Although we have been told time and

again by doctors and opticians that the best
viewing conditions are when a room is illuminated by
a dim but " warm " light to prevent eye strain, I
can never resist sitting in front of my receiver with
all lights out.

This may not be very good for my eyes, or at least
that is what I am told, although I am never conscious
of my eyes becoming tired, but this is certainly the
best way of viewing television. The picture appears
brighter, clearer and crisper.-N. GUNN (Orpington).

WIRELESS COILS, CHOKES AND TRANSFORMERS

8th Edition. Price 61, by post 6/4.
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VALVES
SAME DAY SERVICE

Al I .Guaranteed New and Boxed
1.4v. miniatures. 155, 1S5, 1T4, 3S4, DAF91
DF91, DK91, DL92, 7/3 : any 4 for 27/6.
1A7GT 6K7GT 6/- 35Z4GT EL91 6/-

8/6EY51 12/-11/6 6K8G 8/6
1C5GT 6K8GT 91- 35Z5GT EZ40 8/6

11/13 6K25 11/9 816 FC2 9/6
1D5 111- 61.60 10/6 50L6GT8/6 GZ32 15/-
1H5GT 6LD20 9/6 80 8/6 KT63 7/6

11/6 6P25 14/6 AZ31 10/6 KT66 11/6
1N5GT 6P28 18/6 B36 16/6 MU14 9/-

11/6 6Q7GT 9/- CL33 12/6 N78
155 7/3 6SN7GT D1 3/6 P61 13/6

' 1S5 7/3 8/6 D77 6/9 PCC84 10/-
! 1T4 7,3 6U4GT DAC32 PCF80 10i -

3A5 10/6 17/- 11/6 PL33 11/6
3Q5GT11/6 6V6G 7/6 DC09010/6 PL81 11/6

, 3S4 7/3 6V6GT 7/6 DF33 11/6 PL82 9/6
3V4 8/6 6X4 7/6 DH77 8/6 PL83 12/6
5040 8/6 6X5GT 6/9 DK32 11/6 PY80 9/6
5Y3GT 7/9 7B7 8/6 DK92 7/6 PY81 10/-
5Z4G 9/- 7C5. 8/61DL33 11/6 PY82 7/9
6AB8 7/6 706 816 DL35 11/6 PZ30 17/-
6AL5 6/9 757 7i6 EA50 1/9 T41 131-
6AM5 6/- 7S7 8/6 EB91 6/9 022. - 7/6
6AM6 6/3 7Y4 8/6 EBC33 7/6 U24 17/6
6AT6 816 1001 12/6 EBC41 10/-1325 12/-
6BA6 8/6 10F1 10/- EBF80 U50 7/9
613E6 6/6 101,13 101- 1016 U78 8/6
6BH6 6/- 10P14 12/6 ECC81 9/- 0281 10/-
6BJ6 6/- 12AT7 9/- ECC8311/6 0404 9/-
6BW6 7/6 12AU6 7/6 ECC91 7/- UBC41 9/-
6BW7 7/6 12AU710/6 ECH35 UBF80

'6B116 7/6 12J7GT 11/9 10/6
604 7/6 10/6 E004210/- TIC1142 9/9
609 8/6 12K7GT ECH8110/- UF41 8/6
6E1 19/6 9/6 ECL80 9/6 UF42 13/6
6F6G 7/6 12Q7GT EF39 6/6 UL41 9/9
6F12 6/3 9/6 EF41 8/6 UU6 10/6
6F13 19/6 20F2 11/6 EF50 7/6 UU8 17/-
6E14 12/- 20P1 15/- EF80 10/- UY41 9/-
636 .7/- 25Z4G 9/- EF91 6/3 W77 51-
6J7GT 7/6 25Z5 EF92 5/- Y63 7'6
6K7G 6/- 35L6GT8/6 EL41 11/6 Z77 6 3

Postage 4d. per valve extra.
READERS RADIO
24, COLBERG PLACE, STAMFORD
HILL, LONDON, N.I6. STA. 4587

CONVERTOR TYPE 26.
For conversion from channel 3
to channel 1, complete with self
contained power supply unit and
totally enclosed in a handsome,
well finished steel case. Price
complete £11-17-0

Also available in chassis form
less H.T. supply but including
mains operated heater supply
.for inclusion in receivers Price
complete f8-0-0

CONVERTOR TYPE AC/4
For weak signal areas. Price
complete f15-15-0

(Leaflets on request)

SPENCER -WEST
QUAY WORKS,

Gt. YARMOUTH.
Tel. : 3009. 'Grams : Spencer -West,

Gt. Yarmouth.

SUPERB CABINETS

TO YOUR
OWN SPECIFICATION
Supplied in Walnut, Oak, Mahogany or
to order. Expertly hand -made and
beautifully polished. Cabinet as illus-
trated with full length doors E17.17.0, or
with half length doors E15.10.0. Other
models without doors E12.7.6 and
El 6.10.0.
Send I /- for compete catalogue of cabinets,

etc. (Refunded on receipt of order.)

LEWIS RADIO
COMPANY

(Dept. 8.2.) 120, GREEN LANES,
PALMERS GREEN, LONDON, N.13.

Phone : BOWes Park 6084.

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP,
WIRE,- ANGLE, CHANNEL, TEE

3000 STANDARD STOCK SIZES

H. ROLLET & CO., LTD.
6, CHESHAM PLACE,LONDON,S.VV.

SLOane 3463

Works :
36, ROSEBERY AVE., LONDON, E.C.1.
Branches at Liverpool, Manchester,

Birmingham, Leeds.

"No Quantity too Small"

RADIO AND TELEVISION
COMPONENTS
All parts in stock for :

View master, Soundmaster, Teleking; etc.
Easy Terms available.

21d. stamp (only) for Catalogue.

JAMES H. MARTIN & CO.,
F1NSTHWAITE, NEWBY BRIDGE4

ULVERSTON, LANCS.

R.F. OSC. E.H.T. COILS
Type "D" 2-9 kV 25/-.
Type "F" 9-14 kV 30/-.

For use with valve or Metal rectifier.
Current available. 1-2 mA. Ideal for oscillo-
scopes and television. Dimensions 3lin.
a 11in. dia. Wave wound winding. Complete
with circuit. Terms : C. W.O. Post orders only.

THE WATSON WATCH CO.,
29, LEIGH ROAD. LONDON, N.5

THE

MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS OF
BRITISH Be AMERICAN TECHNICAL

BOOKS
Television Engineers' Pocket Book,

edited by E. Molloy and J. P. Hawker.
10s. 6d., postage 6d.

Simple Electronic Musical Instru-
ments for the Constructor, by A.
Douglas. 5s., postage 3d.

High -Fidelity, Design, Construction,
Measurements, Gernsback Library.
12s., postage 4d.

Practical TV Aerial Manual for
Bands I and III, by R. Laidlaw.
4s. 6d., postage 3d.

TV Fault. Finding. Compiled by Radio
Constructor. 5s., postage 3d.

Frequency Modulation Tuner Units
for Fringe and Local Area Reeep-

. Hon, by G. Blundell. 2s., postage
2d.

Radar Pocket. Rook, by R. S. H.
Boulding. 15s., postage 4d.

Television Receiver Servicing Volume
I. by E. A. W. Spreadbua 21s.,
postage 9d.

Television Simplified, by Milton S.
Kiver. 51s., postage 1/-.

Television Test Equipment, by E. N.
Bradley. 5s.. postage 3d.

The Radio Amateur's Handboolc,
by " A.R.R.L." 30s., postage II-.

Brimar Radio Valve and Teletube
Manual, No. 6. 5s., postage 4d.

Radio Valve Data, Compiled by
" Wireless World." 3s. 6d., postage 3d.

19-23, PR/LED STREET
LONDON, W.2.

'Phone : PADdington 4185
Open 6 days 9-6 p.m.

Please write or call for our catalogue,

PULLIN
SERIES 100

TEST METER
AC/DC 10,0000/V

21 RANGES
1100pA to 1000 V

COMPLETE PI 01E -CAST

CASE PITO TEST LEAPS
CLIPS APO PRODS

FULLY GUARANTEED

SENT POST FREE FOR £2.10s.
DEPOSIT AND ELEVEN FURTHER
MONTHLY PAYMENTS OF SI.

CASH PRICE £12.7.6.
7ritkP.m 59927

RADIOCRAFTaffd
69-71 CHURCH GATE LEICESTER

TELEKIT SUPPLY
MAIL ORDER DEPT.

Chantry Lane, Bromley, Kent.
Please mention P.TV.and enclose 6d.postage

VALVES GUARANTEED
OZ4 41- 6BW6 6/6 15D2 4/-
rf,N5 (soiled) 6CH6 6/6 EF50 5/-

5/ W77 5/-
ISO 6/- 6V6 71- 1B24 35/-
IC5 6/- 6X4 6/6 AK6 6
5763 8/- 6AQ5 8/-

/6

6A8 8/. 6X5 7/- 6U5 6/-
6AL5 61- 61- 12AT6 7/6
6AM6 6/- 7D8 6/- 13D1 7/-
6AT6 7/6 707 6/- 5005 8/-
6B8 6/- 9D2 5/- TTII 6/-
6BA6 8/- 11D3 6/- 12BH7 7/-
6BE6 6/- 12BE6 6/6 6B1716 8/-
6BR7 8/6 12A61299 6K7g 5/-
6BS7 7/- (soiled) 5/- 7B6 9/ -
COMPONENTS FOR F.M., RADIO, TN.,
RADIO CONTROL. ETC., AVAILABLE AT
104, HICal ST., BECKENHAM. KENT

BEC 3723
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FIRST-CLASS
TELEVISION and
RADIO COURSES . .

GET A CERTIFICATE!
After brief, intensely interesting study
-undertaken at home in your spare
time-YOU can secure your pro-
fessional qualification or learn Servicing
and Theory. Let us show you how !

----FREE GUIDE
The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.I.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs' Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.I.P.E., A.M.I.Mech.E.,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of
SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your

career.
FOUNDED 1885-OVER

150,000 SUCCESSES
NATIONAL INSTITUTE OF

ENGINEERING
(Dept. 462), 148, HOLBORN,

LONDON, E.C.I.

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH
CALL OR SEND DRAWINGS

FOR QUOTATION

B. KOSKIE
(DEPT. B)

72-76 Leather Lane,
Holborn. E.C.1

Phone : CHAncery 679112

NEW BOXED VALVES
1L1 4/6 6J6 5'- EBC3 10/..iE'L91 616
1R5 716 6K7G 5 EB91 51-1EY51 11/6
1S5 6/6 6K7GT 616 ECL80 I PCC84 12-
1T4 6/6 6K7M 616 1116, PL81 11/6
2021 8/- 6KBG 8,1 ECC31 PL82 10i -
2X2 3/6 6Q7G 8/6 10/6 UY41 8/6
3A4 7/6 6F6G 7/6 ECC82 UCH42
3D8 6BS7 6/6 10/-
3Q5 9/8 6SG7M 7/6 ECH35101-. VS110A
5Y3GT 7/6 6SN7GT EC114210/- 4/6

6/6 EF395U4G 816

10/6

6/- VU111 3/6
5Z4G 816 6SL7GT EF50(SyD 1V15105!30
6AC7M 61- 716 716 7166AG7M 9/- 6V6GT 6/6 EF54 VR1501306AK5 6/6 6X5GT 7/6 Eno 1.&_
6AM6 5/- 6Z4G 5/- EF92 51-

7/6

77
6BE6 7/6 12BE6 7/6

EF91 5'- XP(IS)W 57-6BW6 7/6 CV286 6/6
6C4 5/- CV287 6/6 EL35 8/6 3/6
6C116 6/6 CBL1 10i- EL84 11/6 Z77 5f -

Please add Id. postage
JOHN ANGLIN (Dept. PT)

160, Cleetlimpe Road, Grimsby, Lincs.
Tel.

COVENTRY RADIO
189, DUNSTABLE ROAD,

LUTON, BEDS.
Phone : Luton 2677

The Quality Component
Specialists offer you Kits of

Parts for the following :-
Manual

Osram " 912 " Amplifier ... 3/6
Mullard 10 -watt Amplifier ... 3/6

The Coventry
2 -watt Amplifier
4 -watt Amplifier ... 1/-
6 -watt Quality Amplifier

The Coventry A.M. Tuner Unit I/-
Denco F.M. Tuner Unit ... 1/6

Complete Component Price Lists will be
supplied with each Manual.

Have you had a copy of our 1954/5
60 -page illustrated Component
Catalogue, price 1/- plus 3d.

postage ?

SOLDERING - SAFE - SIMPLE - SPEEDY

with the sensational

701"
Post free

PRIMAX *
BALANCED GRIP SOLDERING GUN

* NOW IN A NEW UNBREAKABLE CASE
WITH HOOK ATTACHED FOR HANGING OVER WORKBENCH

The PRIMAX-SOLDERER is the ideal tool for any RADIO -TV -
TELEPHONE mechanic or amateur. Just the tool for service
calls and small jobs on the bench. For semi -continuous soldering.
Available for 110, 200/220 and 220/250v. A.C., 50/60 cycles (60w.).
One year guarantee. Specially designed for easy soldering on hard -
to -reach jobs.

* TRIGGER CONTROL for semi -continuous use.
.4, EXCLUSIVE ALLOY TIP-never needs re -tinning or filing,

lasts indefinitely under normal use and care.
* INSTANT HEATING-Ready for soldering in 6 seconds.
'''COMPACT LIGHTWEIGHT-slips into pocket or tool -kit,

weighs only 24 ounces.

Sole Distributors :-

S. KEMPN ER, Ltd. 29, Paddington Street, W.1
Tel. HUNTER 0755. Through wholesalers and retailers

P.T.

SIGNAL GENERATOR
Mains Transformer to specification

21 /-, post free.

Oscillator Coil 81 kc/s
8/6, post free.

Specialists for over 30 years in Design and
Manufacture of all types of Radio and Television

Transformers.

ALL MAKES REWOUND

Ifortr5t
H. W. FORREST (TRANSFORMERS)

LTD.

349, HASLUCKS GREEN RD., SHIRLEY,
BIRMINGHAM. Tel.: SHI 2483.
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THE music -hall is supposed to be
utterly finished, dead and

gone. And, if one -were to judge its
present state by the number of
variety theatres which have closed
their doors during the last few
years, such an assertion might
seem to be correct. Television
usually gets the blame, but the fact
is, unable to compete with the com-
fort of the modern cinema, with its
luxurious seating, air conditioning,
heating and wide screen gimmicks,
the music -hall has failed to hold its
audiences. Lower attendances have
led to poorer variety bills, cheap
revues of vulgar pattern and the
almost complete disappearance of
the " family " audience which was
so catered for in the days of the late
Sir Oswald Stoll.

MUSIC -HALL REVIVAL?

DOZENS
of the closed theatres

in smaller towns have been
converted into factories, furniture
stores or garages but a few have
remained in show business by turn-
ing over to cinemas or TV studios.
Fortunately the spirit of the old
robust variety show lives on in
some of the cinemas which stage
periodic variety shows, and in
mechanised form it is welcomed by
a large " popular " public on radio
and TV. The growing popularity
and star value of a number of
variety comedians such as Harry
Secombe, Max Wall, Benny Hill,
Frankie Howerd, Terry Thomas,
Jimmy James, Arthur Askey and
others does indicate a measure of
revival in music -hall. Sometimes
even these performers are ham-
pered by poor material and it is
never safe to assess them by view-
ing just one TV appearance. Max

PRACTICAL TELEVISION
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TELEVISION PICK-UPS AND

REFLECTIONS

By Iconos

Wall and Jimmy James have not
always " clicked " on this account,
and yet on many occasions they
have scored a great hit. Harry
Secombe's own show-Secombe
Here-was full of production
numbers with extreme long shots
of ballet and chorus routines, but
the terrific personality of this great
little Welsh comic won through.
Harry now goes into the top line
of music -hall comics, and tempers
his special " goon " brand of
foolery with serious excerpts from
opera with his fine tenor voice.
Apart from the over -emphasis on
long shots, the production of
Secombe Here, by W. Lyon Shaw,
was first rate and the hilarious
finale, with Harry Secombe fenc-
ing and fighting his way out of the
Television Theatre in the manner
of the Scarlet Pimpernel, was crazy
variety at its best.

VERA LYNN

VERA
LYNN is a star who

shone brightly again in the
VE-Day programme. The appeal-
ing tones of her remarkable voice
seem to register particularly well
on TV sound and she put over her
act very strongly to an invited
audience of members of the British
Legion and the three Services. In
the same shbw other stars gave
first-class performances, including
Jack Warner, Murdoch, Horne,
Costa, Charlie Chester and Eric
Barker. The production included
film flashbacks of VE-Day and
scenes at the Merchant Navy
Hotel, with Doris Hare recalling
her wartime " shipmates " series.
The idea and presentation of this
programme was carried out by
Robin Scott and Derek Burrel
Davis. One slight complaint, how-
ever : the tab curtains at the
Television Theatre are too light and
dazzling. Could we not return to
the traditional red -velvety curtains
of the Shepherd's Bush Empire ?

91.

BLUE FOR DANGER
UNFORTUNATELY there has

been an inclination lately to
allow comedians too much latitude
in putting over broad patter. Some
of the dialogue has had a distinct
" blue " flavour of the type which
drove the family audiences away
from the live music -halls. This
tendency may have crept in the
scripts when the writers have
exhausted their inspiration for
genuine humour. The temptation
to score cheap laughs in this manner
must be resisted. The Ted Ray
show was, surprisingly, not free
from blemishes in this respect.
Another pitfall to be avoided is the
repetition of material which has
been heard and seen many times
over a period of years, such as
Terry Thomas's disc jockey who
has lost his records and has to
imitate such artistes as Noel
Coward, Paul Robeson, Ronnie
Ronalde and Josef Locke.

THIS WAS YESTERDAY
THE question of film speed

arises in respect of very old
silent pictures, such as those
included in the special scrapbook -
like feature, This Was Yesterday,
which was compiled for the BBC
by Path& from 36 years of weekly
Pathe Pictorials. The early excerpts
showing scenes from Loridon.stage
plays and musical comedies of the
'twenties suffered from jerkiness
arising from 16 frame per second
photography being projected by
the BBC TV at 25 frames per
second. The danCing routines
looked quite absurd speeded up
and the dramatic scenes became
decidedly undramatic ! Neverthe-
less, this feature, produced by
Howard Thomas, was a highly
absorbing series of pictorial mile-
stones. Another point which rather
marred the reproduction of the
old silent pictures was the off-
centre effect of the TV pick-up,
resulting from the sound track
area (which used to be occupied
with a portion of picture) being
cut off Both the left-hand side
and top of the picture were cropped
by the modern aspect ratio, cutting
the tops of heads and clipping the
wording of titles. The value of
these very old silent pictures
should justify the provision by
the BBC of special TV equipment
for dealing with them. We viewers
should at least be able to see them
looking at least as Odd as they
originally did, uncropped and at
their correct speed.
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BAIRD T29 EVERYMAN RECEIVER
Could you please give me some advice on the above

TV receiver. I should mention that I possess the
theoretical circuit diagram.

The set developed a fault, whereby the height and
the width were reduced, i.e., a picture of half the
normal size. I diagnosed this as faulty Sen-Ter-Cell
rectifiers and changed them. This has restored the
picture size, but I still have not got correct width,
due to bad trapezium distortion on the right-hand
side of the raster.

A second-hand 20PI valve was tried, but with no
improvement and a check made on R33, the 5,000Q
screen resistor of this valve. Checks have also been
made on the focus control and I have come to the
conclusion that the H.T. line feed to the 20PI valve is
O.K.

The scan coils do appear to get rather warm and
I am wondering if this is the solution.-J. Poole
(Ware).

Trapezium distortion is nearly always caused by
shorted turns in the scanning coils and, as in your
case, the symptom is generally accompanied by a
reduction in scan. The temperature rise of the coils
is an additional pointer to this fault.

VIEWMASTER
The height of the picture gradually decreases to

approximately 7in. after a few minutes and remains
at that point without decreasing any further. This
means that the screen is under -scanned, over lin.
at the top and bottom of the raster with no cramping
or stretching in evidence. I assume that I can obtain
correct linearity.

I should add here that I can gain approximately
a tin. either way by adjustment of the height and
linearity controls but this only causes the picture to
become non-linear with severe distortion at both the
top and bottom of the raster.

I have also noted that by increasing the brilliance
control (with the aerial disconnected) I can reach a
point when I can overscan the 12in. tube with the
scanning lines sharply focused, the frame flyback
lines are also very bright.

This is well above the normal setting. If the control
is left turned, towards maximum with the aerial con-
nected in, the scanning lines are almost obliterated
by the brightness with the result that the picture is
hardly discernible, until the control is reduced to the
point when the scanning lines reappear with the normal

July, 1955

Whilst we are always pleased to assist readers withtheir technical difficulties, we regret that we are unable
to supply diagrams or provide instructions for modifying
surplus equipment. We cannot supply alternative details
for constructional articles which appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIESOVER THE TELEPHONE. The coupon from p. 95must be attached to all Queries, and if a postalreply is required a stamped and addressed envelope

must be enclosed.

clear picture, but at reduced scan as I stated earlier.
I am utilizing the boosted E.H.T. circuit as described
in the Viewmaster booklet (edition No. 6).-D. Smith
(W.12).

A short frame scan of the type you describe may be
due to VI2 being faulty or unsuitable or to either the
frame transformer or scanning coils being faulty
or unsuitable. We suggest in the first place that you
carry out voltage measurements making certain that
these are exactly as specified ; if, for example, the
volts are low it may be necessary to replace MR4.
At the same time we suggest you make the following
modifications which should also assist you :

Delete R67, break the connection between the top
of R60 and the junction of R57 and C48 and connect
a 1,uF condenser across these points. Connect a
220 -ohm resistor in place of R66, connect a 1,000 -ohm
resistor in parallel with R65 then readjust R64 and
R65.

£9 TV SET
I have been reading your book, " Practical

Television Circuits."
I decided to construct the £9 television set. On

buying the indicator unit I find it contains a VCR517B
cathode-ray tube. I would be very grateful if you could
help me in any way. If you cannot recommend me
any television circuit using this tube, an oscilloscope
or any piece of equipment will do.-A. Beech (Corby).

The VCR517B tube can be used in place of a VCR97
tube if desired. One of the best circuits for the
beginner is the " Simplex " televisor and full con-
structional details with blueprint are available from
,his office.

COSSOR 916
The line output transformer in my Cossor Model 916

has broken down. I have seen advertised in your
journal an L.O.T. 6.9 Kv E.H.T. and 4.3 v. winding.
Do you think this would work in the 916 receiver?-
B. Wells (Trowell).

It is essential to use the correct replacement type
line scan transformer in your Cossor-these are
readily available through a Cossor agent. The
installation of a different kind of, transformer is
bound to impare severely the operation of the line
timebase and E.H.T.- circuits.

LACK OF CONTRAST
I shall be most grateful if you will advise me on a

fault I have found on my home constructed set.
The fault is when I turn up the contrast control the

whites lose all definition, whilst the blacks are still
(Continued on p. 95)
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R.F. UNITS.-Brand new, Types 26
or 27, 27/6; 24, 10/6; 25. soiled, 10/6
(postage each 2.41.Rx 161, 160
220mcs Tuner, valves 2/5E54, 1/E052,
1/0V66, new, 17/6. Dynamotors,
D.C., 6v. to 240v.. 80ma. 8/6; 12v. to
250.v., 65ma, and 6.3v., PM, 7/6 (post
2/-). Many others. EHT Trans-
formers, 230v. to 2,000v., 5ma., and 2v.
2a, 17/6; LT Trans.. 230v. to 6v. and
4v, potted small, 7/6; 230/250v. to
6.3v., 3a (twice), tapped 4 and 5v.,
9/6. Tested Valves: VR91, VR136,
V66, VR66, RK34, VS70, 6AG5,
604, 9001. at 4/-; 5U4G. 5Z4G, 6K6,
6B8M, 6F6G, at 8/6; VR65, 3/-. Neons,
1/6. Cash with order. Post extra.
Immediate despatch. W. A. BENSON,
308, Rathbone Rd. Liverpool 13.
JIM'S RADIO COMPONENTS, 23,
Alexandra Rd., Sleaford, Lines.
Send s.a.e. for free price lists and
Order forms.
PRICES SLASHED all items. Con-
densers for Simplex, .lmf 2,500v.
d.c. wkg. (41,- x x lin.), 5/-
(6 for 25/-); .linf 1,500v, d.c.w., 2/3
(6 for 12/-). Chimney -mounting
Aerials .with lashings " H," 50/-;
ditto single Dipole, 35/, Single Di-
pole for facia board, loft, or window
Mounting, 17/6; indoor loft type,
horizontal, 14/-; Co -axial, 9d. yard;
Tubulars, 50.0v, d.c.w., or above, .001,
.002, .003, .005, .01, .02. .03, all 3(d.
each (3/- doz.); .05, .1 and .25, 4d.
ea. 13/6 doz.), good makes; few part
T.V. strips useful for making up or
stripping; with diagrams. 7 -valve,
over 50 components, 12/-; 4 -valve,
over 35 components, 10/-. Pre -amp.
kit (state channel). complete with
diagram and EF91 or 80 -valve, with-
out power pack, 20/-; with power
pack, 35/6. See " P. W." for other
bargains, GLADSTONE RADIO, 57,
East St., Newton Abbot, Devon.
SERVICE SHEETS, T.V. and Radio,
over 2,000 models, sale or hire,
Valves and Components. S.A.E. with
enquiries. W. J. GILBERT, 24,
Frithville Gardens, London, W.12.
TV WITHOUT MAINS.-Absolutely
first-class picture. plus DC circuit for
lighting; as supplied to the B.B.C.
Special AC/DC ' Chorehorse" Gener-
ators. self-starting, compact, and
complete, AC 220/250 obits, 50/60
cycles, 250/350 watts AVC. Will run
radios, vacuum cleaners, small tools,
etc., £47/10/-, plus 10/- delivery.
Below:-
STORAGE BATTERIES, 12v, 75AH
heavy duty, 19 plates, separate cells
in hardwood cases; 'finest possible
specification, £5/17/6, 9/6 delivery;
1'2v, 22AH, almost similar specifica-
tion, surprisingly powerful, £2/14/-,
delivery 5/6. TEDDINGTON ENGIN-
EERING CO., LTD., Dept. " C," High
St., Teddington, Middx. (KINgston
11-4.)
smt
S1VIPLEX T.V. 18 swg Chassis, with
--teens and valve punched, 17/6, post
-1/6; fully wound Coil Sets, 15/-, post
1/-; Simplex Mains Transformer,
27/6, post 2/-; Magnetic Chassis and
-Screens,- 22/6; 0.1 of 2.5 kV wkg.,
1)6; Rectifiers. RM3, 5/9; 3K/40, 6/-;
'1.4 -way Tag Boards, 2/-. List for
-other items. Lynx -wound Coil Sets,
35/-, post 1/-. C.O.P.Y. WINDINGS,*
Healey Lane. Batley, Yorks.
"`VIEWMASTER " valves, exact to
specification, guaranteed new and
boxed, set of 12 £5/15/-; " Tele-
King," complete set of 17, £8/19/6;
1.4v miniatures : 155, DAF91, 1R5,
DK91, 1T4, DF91, 354, DL92; DK92,
any 4 for 27/6-. Post. 17-.l all 110",and boxed. For individual prices and''ther types see 'displayed 'advert:,
Page 89. - READERS RADIO, 24,
Colberg Place, Stamford Hill, London,
N.16.. (STA 4587.)

RATES 4/- per lbw or part
thereof, average five wards to line,
minimum g lines. Rox /No. 1/,-, extra.
Advertiements must be prepaid
and addressed to Advertisement
Manager. " Practical Television,"
Tower House, Southampton St.,
Strand, London, 1V.C.2-

WINWOOD for Value. New Valves,
6V6, 6K7, 6K8, 6Q7, 5Z4, 31/- set;
T4, 155. 1R5, 3S4, 29/- set; ECL80,

8/6; EF39, EBC33, 6SL7, 6SN7, 6V6M,
5U4; 1A7, 7/6' each. W.W. Cntrls.,
5K, 3 -watt, 31-. Fresh stock 16 x
16mf-500v, 3/9; 32 x 32-450v, 4/6;
0.1-500v, 7/6 doz.; 0.05-500, 7/6 doz.
Lists. WINWOOD, 12, Carnarvon
Road, Leyton, E.10. (Mail only.)
TELEVISION TUBES, 12in. £4, 16in.
£6/10/-, 1750. £9; all types working;
after 7.0 p.m. Park 6367.
R.F. UNITS, Types 26 at 27/6, 25 at
12/6, 24 at 11/-; brand new with
valves; post 2/6. E.W.S. CO. 69,
Church Road, Moseley, Birmingham.
ARGUS COMPONENTS, new, built,
£8.' DUNCAN, 32, Midlothian Dr.,
Glasgow, Si..
LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,
Bullington Rd., Oxford.
DIRECT T/V REPLACEMENTS offer
the most complete Handbook of T/V
Components and Rewinds, price 1/-.
T/V Components for all kit sets in
stock. " Nuray " heater booster
isolator for 2 -volt C.R.T.s, just plugs
in, 27/6, plus 2/- packing and
postage. 134-136, Lewisham Way,
S.E.14. (TIDeway 3696-2330.)
TV SIMPLEX COILS, 21/-; TV /,in.
Canned Formers, 2/3 ea. BEL,
Marlborough Yard, Archway, N.19.
(ARC 5078.)
MAKING YOUR OWN? Telescopes,
Enlargers, Binoculars, Microscopes,
Projectors, or, in fact, anything
that needs lenses. Then get our
booklets " How to Use Ex -Gov.
Lenses & Prisms," Nos. 1 & 2, price
2/6 ea. Also our stereo book, 3-D
Without Viewers," price 7/6. Com-
prehensive lists of lenses, optical,
radio and scientific gear free for
s.a.e. H. W. ENGLISH, Rayleigh
Rcis.d, Hutton, Brentwood, Essex.
RADIO UNLIMITED for the finest
selection of Valves and Components.
Special this month ! " Monarch "
3 -speed auto -change unit, cream
finish, offered at £9/19/6, carriage
paid; return of post service. Free
lists issued. Quotations by return.
Showrooms at Elm Road and 50, Hoe
Street, London, E.17. -1(Telephones:
KEY 4813 and LAR 6377.)

SITUATIONS VACANT
The engagement of persons answering these
advertiseniente must be made through a Local
Office of the Ministry. of Labour or a Scheduled
Employment Agenoy if the applicant is 0 man
aged 18-64, inclusive, or a woman agarL18-59-,
inclusive, unless he or she or the emptoyinent,
is arcepted'frorh the provisions of the Notifica-
tion of Vacancies Order, 1952.
PYE TELECOMMUNICATIONS LTD.,
Ditton Works, Cambridge, offer
excellent opportunities for Junior
and Senior Development Engineera
in the electronics and communica-
tions field. Duties include develop-
ment work on H.F., V.H.F., Micro-
wave and recording equipments.
Applications from persons possessing
B.Sc., Higher National or Ordinary
National Certificates are especially
welcomed. Good facilities are avail-
able, however, -to keen young men
`wishing to train and study in these
fields. Pleasant working conditions
in modern factory... Single accom-
modation available. Write, giving
fullest details, to Personnel Manager.

ALL DISTRICTS. An opportunity
exists for Television Technicians to
establish a business of "their own.
The business San be commenced in
first instance in spare -time, showing
an. all the year round increasing
income. Write, giving particulars of
age, training, test equipment,
experience, to - TELEPATROL LTD.,
Federation House, - Epsom.
LARGE RADIO and - Television
Organisation requires quick and
intelligent young man to ' train as
Assistant Manager for growing
business in Wales. Must have sound
practical radio experience aftd
adthinistrative ability. Permanent
and progressive appointment with
sick benefit scheme and superannua-

_tion for right man. ,Applications in
first instance, stating age and experi-
ence to Box No. 177, c/o. PRACTICAL
TELEVISION.
ELECTRONIC TECHNICIAN. An
opportunity occurs for a young
technician possessing some experi-
ence of fault finding, repair and
inspection of electronic equipment,
to join a small group engaged upon
a unique and interesting production
projdet. This would suit a young
and ambitious man wishing to
progress to engineer or administra-
tive status. S.W. London Area.
Write, stating details of experience
and technical training to Box No.
176, c/o PRACTICAL TELEVISION.

VALVES
WANTED, large or small quantities
of new Valves, Loudspeakers, Com-
ponents, Receivers, etc.; prompt cash
paid. R.H.S. LTD., 155, Swan
Arcade, Bradford, 1.
WANTED VALVES, .5Z4, ECE80, EY51;
EF80, KT66, 6U4GT, KT61, and all
T.V. types, also P.M. Speaker Unit&

5in. 61in., 8in., 10in.; prompt,.
cash. WM. CARVIS TD., 103, North
Street, Leeds, 7.

ALL TYPES OF VALVES REQUIRED
for cash. State qUantity and con-
dition. RADIO FACILITIES LTD:,
38. Chalcot Road, N.W.1. (PRImrose
9090.)

EDUCATIONAL
COVENTRY TECHNICAL COLLEGE.
Session 1955-56 :Electronic Engineer-ing.-Applications invited for entry
to next three-year full-time course
commencing September, 1955, front
those requiring comprehensive train-
ing to an advanced level in Electronic
Engineering, qualifying for technical
poSts in radio, telecommunications,
television and industrial electronics.
Syllabus will cover requirements of
Cit,j, and Guilds, Brit.I.R.E., and
I.E.E. examinations. Entry age 16
or over. Application forms and fur-
ther informatioh from PRINCIPAL.
COventry Technical College, Educa-
tional Office, Council House,
Coventry.
FREE ! Brochure giving details of
Home 'Study Training in Radio, Tele-
vision, and all branches of Elec-
tronics. Courses for the hobby
enthusiast or for those aiming at
the A.M.Brit.I.R.E., City and Guilds
Telecommunications, and
other professional examinations.
Tfain. With the college operated by
Britain's largest electronic 'organisa-
tion;. -moderate fees. Write to Dept.
PT28, E.M.I. INSTITUTES, Lbridon,
W.4.
BUILD YOUR OWN T/V and learn
about its operation, , maintenance
and servicing. Qualified engineer-
tutbr available while you are learn-
ing ands building. Free Brochure
from E,M.I. INSTITUTES, Dept.
PT.58, London, W.4.. (Associated
With. H.IvI.V.). -
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I OPPORTINITIES IN

TELEVISION
144 pges,,

Television offers unlimited
scope to the technically .

qualified. Details of the
easiest way to study for
A.M.Brit.I.R.E., R.T.E.B.
Cert., City and Guilds,
Television, Television
Servicing, Sound Film
Projection, R a dio
Diploma Courses, etc.,
are given in our r44. -page
Handbook " ENGINEER-
ING OPPORTUNITIES"
which also explains the
benefits of our Appoint-
ments Dept.

We Guarantee
"NO PASS -NO FEE"
If you are earning less than
40*5 a week you must read
this enlightening book.

Send for your copy NOW -FREE and
without obligation.

WRITE TODAY!
British Institute of Engineering Technology
237, College House,
29-31, Wright's Lane, IETKensington, W.S.

[MR

041.11sSaloWinotniniNaniussillninIninssule"

LYONS RADIO Ltd.
3, GOLDHAWK ROAD, Dept. M.T.,

SHEPHERDS BUSH, LONDON, W.12.
Telephone ; SHEpherds Bush 1729

NEONS TYPE CV71.-For use in " Test
Unit " as described in the May issue of
Practical Television. Price 2/6 each, post paid.
VALVE BARGAINS. -9001/2/3/4. 5/6 each
CV173 (EF55), 12/6 ; 12A6, 6/9 : 1T4 and 155,
7/6 each. All new and guaranteed.
H.T./L.T. BATTERIES. -Ex -Government,
in perfect condition. 60v./ 1.5v., size approx.
4 x 3 x 1 lin., PRICE 4/6 : 72v./1.5v., size
apprOx. 6 x 5 x 2iin., PRICE 3/9. Prices inc.
postage.
ALUMINIUM CONTAINERS. -A most
useful item for the " Workshop " to store
screws and other small parts or for holidays
and picnics in which to pack shaving brush,
toothbrush, tea, soap, sugar, etc. Two sizes
available, both 2,lins. dia., and with screw -
on lids. Size " A " 41 in. tall and Size " B "
6.` --in. tall.
SIZE "A" : 3 for 3/-, 6 for 5/6. SIZE "B"
3 for 3/9, 6 for 6/6. ONE DOZEN your choice
of sizes, 10/-.
TRANSMITTER/RECEIVERS TYPE 58.
- Canadian -made walkie-talkies. Fre-
quency range 6-9 Mc/s continuously vari-
able. Range approx. 5 miles. Front panel
contains all controls together with
dia. meter and range switch for checking
operating voltages and current drain. Sup-
plied complete (less batteries) with valves
(2-1299As, 1-1R5. 3-1S5s, 2-IT4s),
microphone, headphones, 3 aerials (rod, wire
and telescopic types), battery box and in-
structions. Weight of complete set (less
batteries) approx. 12 lbs. Size 14 x 64 x UM.
In good condition and working order.
PRICE £5.19.6, carriage 4/6.

18/6".100.08.80.018,61684/9

THE VALVE SPECIALISTS

Bentley Acoustic Corp. ltd.
38, CHALCOT ROAD, N.W.1.

PRImrose 9090

OZ4 8/- 68117 8/8 4033X 7/6 KT74 12/6
1A5 6/- 6897 7/6 4074B 2/6 KTW61 7/-
106 8/6 6115(11X)7/- 5763 9/6 KTZ41 6/6
1E7 ,8/6 605(15) 7/6 7193 2/6 LP2 4/8
1116 '6/6 6V6G 7/- 9001 5/6 51114 5/6
1L4 8/- 6V6GT 7/6 9002 5/8 ML4 6/6
11.D5 6/6 6%4 7/6 9003 5/6 ML6 6/6
1LN5 8/- 6910 6/6 9006 5/6 M1112 8/6
1R6 7/- 616 10/- AC/HL 6/6 N77 7/8
165 7/- 6Y7 15/- AC/P 6/6 N142 10/-
1T4 6Z4/84 8/6 ACP4 8/- N150 10/6
3026 4/- 7A7 8/6 A0V5'1(7) 0516 7/6
20130 4/- 7AN7 11/- 10/6 0315A 10/6
2021 8/6 7B7 7/6 AP4 7/6 02,158 10/6
2)12 4/6 705 8/- ARP3(A) 5/- 003 9/-
3A4 7/6 7C6 8/- ATP4 3/- OD3 8/6
3D6 2/6 708 6/- B152 9/- P61 3/6
3(45 9/6 7117 7/6 B309 9/- PCC84 11/-
354 7/- 7Q7 8/- B319 11/- P0F80 11/-
3V4 7/- 7917 8/6 BL63 7/6 PCL83 12/6
401 3/- 7Y7 8/6 CK505 6/6 Pen 25 8/6
5u4 8/. 8A8 11/- CK523 6/8 Pen 46 7/-
5V4 10/- 802 6 CK535 9/6 Pen 1340
5%.4 10/- 1001 4/6 D77 6/- 6/-
613 7/6 10LD11 10/- DA90 8/6 PL81 10/-
5Y4 10/- 1046 8/6

12A117 12/0
DAF91 7/- 11832

5Z3 8/6
524 8/8 1)392 6/-

1911/68

P5112 4/-12AT6 10/8
6A3 10/6 12AT7 8/. 01130 15/6 P90191,1 6/6
6A7 8/6 12ATI7 9/- 01177 8/- PM256 6/6
6AB7 6/- 12417 9/- 011142 10/1 PP225 7/6
6AB8 10/- 12BE6 6/6 011150 10/- PY80 9/6-
6A07 6/6 12BH7 12/6 09192 7/- PY81 10/-
6405 8/6 12E1 30/- 09106 8/6 PY82 7/6
6AG7 12/6 12116 3/- DL73 7/- QP21 7/8
6AK5 7/6 1235 6/- 01.93. 7/6 QS95/10
6AL5 6/- 12918 8/6 DL94 7/- 10/6
6AM5 6/6 12807 7/6 DLS10 10/6 Q875/3010/6
SAME 6/6 12807 5/6 E1148 2/- 00150/15
6AQ5 8/6 13017 8/- EA.50 2/- 10/6
OATS 8/- 128117 6/- EA76 9/6 QV04/7 9/6
6134 6/- 12SQ7 8/8 EA091 9/- RL37 6/-
6137 7/6 120E7 7/6 E.1334 2/- 11904 12/-
6BA6 7/6 12050 7/- EB91 8/. 8130 8/.
68811 4/- 14117 10/6 513033 7/6 SD6 7/8
613851 4/6 1487 10/8 E13041 10/- SP4(7) 8/6
613E6 6/8 16A5 9/6 EC91 7/- BP61 2/6
61116 6/8 1753 10/- EC52 5/6 TP22 8/6MI5 W. 18 8/- EC,C12 10/6 U16 12/.
6BR7 9/- 19111 10/. 50033 8/6 U25 12/-
6BW6 7/6 19Y3 8/6 E0035 8/6 1531 8/6
65W7 10/- 25A0 8/6 ECC81 9/- 1550 7/6
5516 10/6 25L6 8/6 ECC82 10/6 1/52 8/-
604 7/6 30 7/6 ECC83 10/6 U78 7/6
606 6/6 3,5L6 8/- 50091 7/6 0142 9/-
608 81- 35W4 10/- ECH40 10/- 15150 9/-
6010 10/. 35Z4 8/6 ECL80 10/- 0153 19/-
60116 8/6 42 8/- EF22 9/. U154 8/6
606 6/6 5005 10/- BF36 4/6 0404 2/-
6F630 8/- 50L6 8/- EF37 10/6 013041 9/-
658 7/- 5010 8/6 EF37A 10/6 001140 9/6
6F11 6/6 EF39 6/6 1101181 12/6
6F17 9/6 58 8/6 EF41 9/- UF41 8/6
6532 6/- 6111T 12/8 EF50(A) 8/- UF85 12/6
6F33 9/6 618PT 15/- EF50(E) 5/- uL41 9/8
606 6/8 62DDT 10/- EF54 5/- 111.46 10/-
61160 2/6 62TH 10/- EF55 12/- UU9 9/.
611031 3/6 62VP 9/- EF73 10/8 ITY41 9/-
6150 5/- 6490E 10/6 EF80 10/- V1507 2/6
636M 6/- 66KU 9/- EF91 6/8 VLS492A
636 7/6 67PT 10/6 E9141 10/6 2.3
6370 5/- 72 4/8 E1.84 11/- V14P49 10/6
6J7GT 5/6 75 8/6 ELM. 6/6 VP2(7) 8/8
637M 7/6 76 7/- 51134 10/- IT4(7) 8/6
6916 7/- 77 8/- EY51 11/- VP13K 8/6'
6K7G 5/- 78 8/6 EY91 7/8 VP23 6/8
GK7GT 5/8 80 8/8 EZ40 9/- VR53 5/-
6K714 6/- 83 8/- E541 9/- VT501 6/..
69180 8/- 85A2 10/6 1130 5/- VU111 3/-
6K8GT 8/6 121VP 9/- HL3 8/- VU133 4/-
6917 7/6 141TH 10/. HL130 7/8 W42 11/-
6LDS 101- 210LF 3/- 111.23 5/6 W150 9/.
6N7G 7/6 21580 4/- H1,23DD X66 7/6
6N 790 81- 301 10/- 6/6 1142 9/6-
6Q7 816 311915 9/- HL41 7/6 1150 10/-
6117 8/- 4:APT 10/- IlL1320 6/- XPW10 6/6
66A7 8/- 807 7/6 HVR2 7/8 XFY10 6/8
6807 10/- 832 25/- IIVIV2A 7/6 IFY12 8/8
66117 6/6 866A 15/. EB032 8/6 111(1.5) 4/-
6857 8/- 885 10/8 911,35 9/- 18(11.5 6/6
6937 81- 956 3/6 91L35 9/- Y63 7/6
68917 61- 1203 7/8 KT2 5/- Z77 6/6
601.7 8/- 2051 10/8 KT44 7/- 2719 10/6

AU boxed and guaranteed. Post 6d. each. Same day
service. Shop hours 8.30 to 5.30, Sate. 1 p,m. Why
not 'phone or wire that urgent order for immediate
despatch 0.0.0.)'

BUILD THIS FOR 49/6

taz AouniAtimmi
Build this exceptionally sensitive twin -
triode radio. Uses unique assembly system
and can be built by anyone without any
radio knowledge whatever in 45 minutes.
Handsome black -crackle steel case with
specially made black and gold dial with
stations printed. Size of radio only 64in. x
5in. x 3in. Covers all Medium and Long
waves -uses one only alldry battery which
costs 7s. 9d. and lasts many months, as H.T.
consumption is only 1 to 1.5 mA. Ideal for
Bedroom, Garden, Holidays, etc. Many
unsolicited testimonials. Mr. Norton, of
Oxted, writes : Yesterday evening on the
Medium waveband, I counted 32 separate
stations ; I am very pleased with the set, which
is well worth the money. Cost of Complete
Kit 496. 6d. Parts sold separately. Price
List,. Plans, etc., 2/-. Note . We stock com-
plete range of components and valves,
orders despatched C.O.D. by return. Over-
seas orders welcomed -Regret No C.O.D. abroad.

BRIGHTON RADIO CO. (tea.)
69, Preston Street, Brighton, 1.

NEW -MAX
ELECTRONICS LTD.

307, EDGWARE ROAD
(Just past the Met.)
Tel.: PAD 5607

London's Best T.V. and Radio
Bargain Store

We have just completed a large purchase
of used and H.P. repossessed T.V. sets -
all types and all Sizes -to be sold at knock-
out prices. Special item . 1807' H.M.V.
10in. chassis adapted to be used with
Mazda 12in. tube, 219/10/-, including tube.
Also large selection of used radios, gram
chassis, instruments, amplifiers,

TAPE RECORDERS, ETC.
STOP PRESS !-Special Offer : T.V. Tubes
-All Sizes : 9in.. 24 ; 12in.. from £4/10/- ;
14in., £6 ; 15in., £7.

Every tube guaranteed.
Callers can see picture before purchase.

TELEVISION COMPONENTS
in stock for the

P.T. LYNX, P.T. SUPER -VISOR, TELE-KING.
VIEWMASTER, E.E. TELEVISOR
and wide angle modifications

Price lists available on request to :
J. T. FILMER, Maypole Estate. Bexley. Kent.

Tel. : Berleyheath 7267
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fairly well defined, also the scanning coils seem to run
very warm.

The tube I am using is a Mazda CRM 121B 12in.-
S. Foster (Liverpool).

This symptom is quite normal if excessive contrast
is used in an, endeavour to obtain a picture brighter
than that which the tube is capable of delivering.
If it is considered that the picture is not bright
enough, hoWever, yim should check the circuits
appertaining to the video amplifier valve and the
vision noise limiter. You should also bear in mind
that loW E.H.T. voltage or a faulty picture -tube are
other factors that frequently cause this symptom.

ULTRA VA7216
Recently the vision interference suppression circuit

went u/s, and following this the picture developed a
watery band about an inch wide covering completely
the width of the trace and coming at different heights
across the frame. Sometimes the watery effect would
spread all over the tube giving a :fuzzy "double
image" effect. I discovered that switching off and
then on again would often cure this, but not always.
Sometimes the effect was completely absent for the
whole evening. I sent the set to my radio servicer and
explained the whole effect. He replaced the 100,0000
control in the vision interference suppression circuit
and also the 1 pF condenser and soak tested the set for
two hours, when the " water " effect did not appear.
The set has now been returned to me. The vision
suppression circuit now works again but the other
effect has returned.

Can you advise me, please, of the probable cause
of this? Line and frame both lock solid. Also can you
tell me an up-to-date replacement for the CRM121A
when eventually this becomes necessary?-C. B.
Proudlore, B.Sc. (Bristol).

We feel that this symptom is the result of an inter-
mittent heater to cathode short in the picture -tube.
You can prove this possibility by gently tapping the
neck of the tube when the trouble starts. If this
results in clearing the fault temporarily, then you can
be practically certain that the tube is defective.

There is no up-to-date substitute for the tube in
your receiver, but you need not worry as the original
type is still readily available for replacement purposes.

REGENTONE " BIG 15/5 "
I find I am unable to " peak " the focus of the raster,

due to the lever on the back of the set coming up against
the stop at the lowest position.

Also the raster is only in focus on the middle third
of the screen gradually fading out of focus at either
side. Perhaps this fault ties up with the first.

My last query, is regarding interlace. This is entirely
lacking except for what appears to be a narrow band
of interlaced raster running down the screen from top to
bottom. This narrow band is about in. wide and is
only just noticeable on examining the screen very
carefully. The band stretches across the screen and
travels from top to bottom in about three seconds.

The manufacturers instruction sheet states that
interlacing is produced by very critical adjustment of
the frame hold control. Although I have tried this
adjustment as directed, interlace cannot be obtained. L

The frame hold control works in all other respects.
I might add that the set works perfectly in all other

respects, also that the set is working on a private
supply from a small alternator which runs at approxi-
mately 60 cycles per second. The voltage is set correctly
and has been checked by several good quality meters.

Would interlace be in any way affected by a poor sine
wave response from the A.C. generator?

I believe that the above faults have always been
present but have only recently observed them due to
my lack of experience, also one gradually becomes
more critical of the picture as one learns the technical
side of the subject.-L. Ling (Kent).

The answer to the narrow band of interlace which
travels slowly down the screen is probably that the
60 c/s alternator beats with the frame frequency
to produce a 10 c/s band. The lack of interlace
on the whole is probably bound up with this. .To
alter the focusing carry out the following proceedure.
Slacken the four fixing screws and the 4 BA bolts
holding the scanning coil straps to the bracket.
Move the bracket to the rear if the focus lever should
be moved to the right, and move it forward if 'the
lever should be moved to the left. The total focus
lever movement is equal to about fin. movement of
the bracket. Switch on and check that the scanning
coils have not been accidentally moved during
adjustment.

GHOSTS
I receive a ghost signal on my set which, I may add,

shows on all sets in this district. I remember reading
in an early " Practical Television " about finding out
the distance the reflecting object lies. The tube is a
l5in. with a correct ratio picture. Could you please
give me an idea of the distance from me of reflecting
object Mawdsley (Liverpool 5).

In order to compute the distance of the reflecting
object from the receiver you will need to make two
measurements; one, the width of your picture, and
two, the 'distance, on the screen, between the'ghost
and the main image. After having folind these, the
distance of the reflecting object from the aerial is
equal to : 15.4 x d/W, where d is ghost displacement
and W is the width of the picture.

EKCO T161
I wrote and asked you about reduced height and

width on my ECKO type T161 and you told me to test
U801 and the two 50Q resistors coupled to the anodes.
I haie replaced the U801 and the two resistors are
O.K., and I now get full width of picture but height is
about 1in. short at top and about lin. short at bottom.
Could you please help me in this matter.-A. Todd
(Withensea).

Limited frame scan is frequently caused by low
emission of the 6L18 frame amplifier valve. This is
situated to the right of the line scan transformer,
as viewing from the rear of the cabinet.

QUERIES COUPON
This coupon is available until JULY, 21st, 1955, and

must accompany all Queries.
PRACTICAL TELEVISION, JULY, 1955.

Published on the 22nd of each month by GEORGE NEWNES. LIMITED, Tower House. Southampton Street, Strand. London, W.C.2,
and printed in England by W. SPEAIGHT & SONS, Exmoor Street, London. W.10. Sole Agents for Australia and New Zealand :
GORDON & GOTCH (Aisle), LTD.' South Africa: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for
one year : Inland and Abroad 13s. 6d. (Canada 13s.) Registered at the General Post Office for the Canadian Magazine Post.
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RADIO SUPPLY CO. (LE -Fir
Post Terms C.W.O. or C.O.D. NO C.O.D. under £1. 'Postage 1/- extra under 101.; 1/6
extra under £1 ; 21- under £3. Open to callers 9 a.m. to 5.30 p.m. Sats. until 1.P.m.S.A.E. with enquiries, please. Full list 5d.; Trade List 6d.
R.S.C. MAINS TRANSFORMERS (GURIMEED)

Interleaved and Impregnated. Primaries 200-230-250 v. 50 c/s Screened.
TOP SHROUDED, DROP THROUGH TV. PREAMPLIFIER. -For Fringe260-0-260 v 70 ma, 6.3 v 2 a, 5 v 2 a ... 16/9 Areas. Brand New. Complete with 6F13350-0-350 v 80 ma, 6.3 v 2 a. 5 v 2 a ... 18/9 valve. Only 22/6.
250-0-250 v 100 ma, 6.3 v 4a. 5 v 3 a 23/9 SELENIUM METAL RECTIFIERS350-0-350 v 100 ma, 6.3 v 4 a, 5 v 3 a 23/9 RM4 250 v 250 ma. 11/9 ; G.E.C. 300 v350-0-350 v 150 ma, 6.3 v I a, 5 v 3 a 29/9 250 ma, 1219; 120 v 40 ma, 3/9 ; 6/12 vFULLY SHROUDED UPRIGHT 1 a F.W.. 5/9 : 240 v 50 ma, 5/9 : 6/12 v250-0-250v 60 ma. 6.3 v 2 a. 5v 2 a 2 a F.W., 9/9 : 250 v 80 ma, 7/9:Midget type, 2 i -3-31n. 17/6 ALL DRY RECEIVER BATTERY250-0-250 v 100 ma. 6.3 v 4 a. 5 v 3 a 26/9 SUPERSEDER KIT. -All parts for the250-0-250 v 100 ma, 6.3 v 6 a, 5 v 3 a. for construction of a unit (metal caseR1335 Conversion ... 31/- 5-4-4 iin.) to supply 4 -valve Battery re -300 -0-350 v 100 ma. 6.3 v 4a, 5 v 3 a 27/9 ceivers requiring 90 v 10 ma, and 1.5 v350-0-350 v 100 ma, 6.3 v 4-a. 5'v 3 a 2719 250 ma. Fully smoothed. FroM200-250 v350-0-350 v 150 ma, 6.3v 45, 0-4-5 v 3 a 31/6 50 c/s mains. Price. inc. point-to-point425-0-425 v 200 ma. 6.3 v 4 a, C.T. 6.3 v wiring diagrams. 35/9. Or assembled4 a, C.T., 5 v 3 a ... 49/9 and tested at 42/6.FILAMENT TRANSFORMERS
All with 200-250 v 50 c/s Primaries ; 6.3 v R.S.C. 25 WATT AMPLIFIER
1.5 a. 5/9 : 6.3 v 2 a. 7/6 ; 0-4-6.3 v 2 a. 7/9 ;
12 v I a.7/11 :6.3 v 3a, 9/11 ;6.3 v6 a, 17/9.
CHARGER TRANSFORMERS
200-250 v 0-9-15 v 1 a, 11/9:0-9-15 v 3. a. 16/9:
0-9-15 v 4 a. 19/9 ; 0-9-15 v 6 a, 22/9.
OUTPUT TRANSFORMERS
Standard Pentode 5,000 to 3 ohms ... 4/9
Standard Pentode 7/8.000 to 3 ohms 4/9
Small Pentode 5.000 to 3 ohms ... 3/9
E.H.T. TRANSFORMERS 200-230-250 v
2.500 v5 ma, 2-0-2v 1.1 a, 2-0-2 v 1.1 a

for VCR97. VCR517 ... 37/6SMOOTHING CHOKES
250 ma 3 h 100 ohms ... ... 11/9
100 ma 10 h 200 ohms Potted ... 8/9
80 ma 10 h 350 ohms ... 5/6
60 ma 10 h 400 ohms ... ... 4/11BATTERY SET CONVERTER KIT
All.parts for converting any type of Bat-
tery Receiver to A.C. mains 200-250 v 50
c/s. Supplied 120 v 90 v or 60 v at 40 ma.
Fully smoothed and fully smoothed L.T.
of 2 vat 0.4 a to 1 a. Price including circuit
48/9. Or ready for use 8/9 extra.

Push. Pull Output. Quality comparable
with the best in amplifiers. Includes 7
valves. Preamplifier and Tone Control
Unit is incorporated. Separate Bass and
Treble controls. Two separately con-
trolled inputs for Mike and Gram, or Tape
and Radio. Sensitivity is very high.
making the unit suitable ,for use with
any type of pick-up and microphone.
IDEAL FOR DANCE HALLS, CLUBS,
SCHOOLS, HOMES, OR LARGE
AUDITORIUMS, FOR ELECTRONIC
ORGAN OR GUITAR. For operation
on normal Mains 200/250 v 50 c/s. Outputs
for 3 and 15 ohm speakers. Available in
Kit form with point to point
tions at the amazingly low

Carr. 10/-
GNS.wiring diagrams and instruc-

price of
Or supplied ready for use for 50/- extra.
12 months guarantee (Valves 3 months).
Suitable speakers, mikes, etc. available
H.P. TERMS on assembled units :
Deposit 26/- and I?, mthly. 20/-.

Dept. N.,
32, THE CALLS, LEEDS, 2,
CO -AXIAL CABLE lin.
75 ohms 14/36 ... ... 7d yd
Twin -Screened Feeder ... ...10d yd
OX -GOVT. SMOOTHING CHOKES.--,

ma 5-10 h . 2/9
100 ma 10 h 500 ohms Tropicalised . 6/9
150 ma 10 h 150 ohms ... 11/9
250 ma 10 h 150 ohms ... 1419
250 ma 10 h 50 ohms ... ... 14/9
EX -GOVT. MAINS TRANSFORMERS
Primaries 230/250 v 50 c/s, 48 v 1 a, 9/9 :
400 v C.T. 150 ma 4 v 6 a, 6.3 v 6 a. 6.3 v 0.6 a,
4v 6 a, 4 v3 a. 5 v 31,4v 3 a,5v2a,22/9:
300-0-300 v 120. ma 4 v 1 a, 17/6. Add 5/-
carr. to types at 29/6.
EX -GOVT. E.H.T. SMOOTHERS
.02 mfd 8,000 v, 1/3.1 , .25 mfd 4,000 v
(Block), 4/9:.5 mfd 3,500 v, 3/6.
BATTERY CHARGER KITS. -Consist-
ing of attractive Green Crackle Case.
Transformer, F.W. Rectifier, Fuse. Fuse -
holder. Tag strip, Grommets, and Circuit.
For mains input 200-230-250 v.50 c/s 6 2 a,
25/9 : 6 v or 12,v, 2 a, 31/6: 6 v or 12 v. 4 a,
49/9 ; Any type assembled and tested for
6/9 extra.
R.S.C. 6v or 12v BATTERY CHARGER
For normal A.C.
mains input 200-
230-250 v. 50 c/s.
Selector panel for
6 v or 12 v.charging.
Variable chargerate of up to 4
AMPS. Fused, and
with 5 amp meter.
Well ventilated
metal case with
attractive crackle
finish. Guaranteed for 12 months, 69/6.
Carr. 2/6.
BATTERY CHARGERS. -For mains
200-250 v 50 c/s. Output for charging 6 v or
12 vat 1 amp. In strong metal case. Only
19/9. Above can also be used for electric
train power supply.
R.F. UNIT TYPE 26. -Brand new. Car -
toned, 39/6, plus carr. 2/6.

-ARTHURS HAVE IT !
LARGE STOCKS OF VALVES AND C.R.T.s.
AVO METERS IN STOCK
Avo Model 7 £19 10
Avo Model 8 23 10
Electronic Test Unit - - - - 27_10
Electronic Test Meter - - - - 40 0
AC/DC Minor 10 10
* Cossor Oscilloscopes Model 1052- - 104 0

Pl 1035- - 120 0

Full range Taylors Meters. List on request.
Leak-TL/10 Amplifier and " Point One "

Pre -Amplifier - - - Complete 28 7 0
F.M. Kit of parts L5 less valves. Ref. Radio Constructor

July, 1954.
Jayson F.M. Tuner Unit and Power Pack - 19 7 0
Chapman Tuning Units - - - from 16 0 0
Aerialite Band 3 Unit - - - 9 10 0

LATEST VALVE MANUALS
MULLARD, OSRAM. & BRIMAR No. 6. 5/- each,

MAZDA 2/- ea. OSRAM Part I I. 101-. Post. 6d. ea. ex.
SCOPE SOLDERING IRON A.C./D.C. HEATING

TIME : 4 v. 6 sec. 6 v. 4 sec. 39/6.
TRANSFORMER for 200/230 v. 37/6.
Terms C.O.D. OR CASH with order and subject to price

alterations and being unsold.

IE9s1t.

PPOPS: ARTHUR GRAY. LTD.
OUR ONLY ADDRESS : Gray House,

150-152 Charing Cross Road, London, W.C.2
TEMpfe Bar 5833/4 and 4765.

TELEGRAMS-" TELEGRAY, WESTCENT, LONDON,"
CABLES -" TELEGRAY, LONDON."

QUALITY TELEVISION COMPONENTS
SCANNING COILS

6/10 kV. R.F., E.H.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS

LINE FLY -BACK E.H.T. UNITS
Write for illustrated list (Publication 75)

seExn. field,
HAYNES RADIO lid.,

QueetZli

IT'S 60% CHEAPER
to construct your own aerial, whether

TELEVISION or YAGI
Write for our catalogue, illustrating all fittings, prices, etc.
Included in the range we offer Alloy Masts, Insulators, Reflector
and Director rod holders, Mast head fittings, together with
formula, useful construction hints for designing your own

aerial, etc.
Send 9d. in stamps to cover the cost of postage, and catalogue to :-

MARLBOROUGH, WILTS. Phone 605.
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WE SPECIALISE ONLY
IN

RADIO COMPONENTS
LET US QUOTE YOU BY
RETURN FOR ANY RADIO
VALVES OR PARTS YOU

REQUIRE

HIRE PURCHASE TERMS ON KITS,
INSTRUMENTS, ETC.

Osram " 912 " and Mullard " 510
Amplifier Parts in Stock.

NEW CATALOGUE WITH H.P. TERMS 6d.
QUOTES S.A.E.

RADIO SERVICING COMPANY.
82 SOUTH EALING ROAD
LONDON W.5 EAL. 5737

NEXT DOOR SOUTH EALING TUBE STATION (TURN LEFT)

WOLF CUB in.
ELECTRIC DRILL

or 14f3 deposit and 8
monthly payments of the
same amount.
(216.17.6) or 41/3 and 8
or 4/8 and 8 x 4i8: No.
8 x 8/6.

OTHER WOLF EQUIPMENT
Drill Stand. Complete (6416) or 7!11
and El x 7/11. Sanding and Polishing
Kit (27.0.6) or 17;2 and 8 x 17/2. Lathe
Kit (inc. Tools. etc.) (210.17.0) or 26/7
and 8 a 26/7. Saw Kit (210.5.0) or 25/1
and 8 x 25/1. No. 3 DG & B Set (25i-)
or 3/1 and 8 x 3/1. No. 5 Saw Set (22.19.6)
or 7/4 and 8 x 7;4. No. 8 Fretsaw Set
(23.15.0) or 9'2 and 8 x 9/2. Fretwork
Kit (210.19.6) or 26/10 and 8 x 26/10.
Complete Outfit (etc. Fretsaw)

a 41;3. No. 9 Bench Sander Set (38/6)
10 Bench Planer Set (69/6) or 8/6 and

"LAFM " (Desk 189)
3, Corbstts Passage, Rotherhithe New Road, London, S.E.16..

Telephone BERmondsey 4341 Ext. 1

SO RESISTORS 216 POST PAID
A special offer of BRAND NEW resistors by well-
known makers in I, 2 and 5 watt, all colour
coded or marked with values. Assorted values includ-
ing many very useful intermediate ones.

A real snip for the constructor or engineer, actual
value approximately f3. Not repeatable.

HOME RADIO. OF MITCHAM
187, LONDON ROAD, MITCHAM, SURREY

Tel : MITcham 3282.

"The QUALITY Component Specialists."

1 aar5416*41Always specify
ERSIN MULTICORE to be precise
Wherever precision'soldering is essential, manufac-
turers, engineers and handymen rely on MULTICORE.
There's a MULTICORE SOLDER just made for the job
you have in hand. Here are some of them.

SIZE 1 CARTON

4 sPecVicalions for
radio corhusiavts.

Ate]

HANDYMAN'S
CARTON

Sufficient for
200 overage
joints.

(PU
esi

B

TAPE SOLDER
MELTS WITH
A MATCH!

Real tinllead sol-
der containing
cores of Ersin
-Flux. Needs no
soldering iron
or extra flux.

11-
PER CARD

MELTS 51111

A,MATCH -

Bib RECORDING

' - --,--...;

TAPE SPLICER
These nickel -plated brass

Nfii Splicers enable
recording tape

-.... to be jointed easily and
accurateb so that

no breaks or
'clicks' occur in the recording. A comprehensive

leaflet is supplied with every splicer. 1816 each (subject).

MANUFACTURERS ARE INVITED TO

WRITE FOR DETAILS or BULK PACKS AT BULK PRICES

MULTICORE SOLDERS LTD.
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636)

HANNEY of BATH offers:-
VIEWM.kSTER.-Constructor's Envelop.-. 6 ; WB.103, 42!-:
WB.103A, 52/6 : WB.101, 15//6: WB.105.1.16: WB.106, 2518
WB.107, 321 ; WB.108, 33/3: WB.109/1. 2 or 3, 22/6: WB.110. 7/8
WB.111, 5.'9. Westinghouse rectifiers : 14A8:;. 20-4 14D:36, 11/7
WX.3 and WX.6, 3/10 each ; 36EHT100, 29/5 ; 36EHT50. 26/1
36E11T45. 23.S. SenTerCel Rectifiers : K3/100, 14,8 ; K3,50: 8!9
K3)45, 8/2. Wearite Coilsets with L.6, 30/- ; Pre -amp coils. 4/ -
pr. State channel.
TELEKING.-Constructor's Envelope. 6/-; Coilsets, 4443: Chassis
kit. 50/- , T.C.C. kit. 87/4/3 : RM4 rectifier, 21!- : Allen Compo-
nents. L0308. 40)- ; F0335. 211- : DC300C. 39V : FC302, 31/- :
GL16 and GLIB, 7.6 each ; BT314, 15i- : SC312. 21/- ; AT310, 30/-:
OP117, 9/-.

P.T. SUPER. VISOR.-T.C.C. Condenser kit, 28/6/4 : Erie resistor
kit, 54J4 5 w/w pots, 26/- ; 7 Erie carbon pots, 35/- Allen coil -
sets, 44/6 : Allen DC/3000. 396 ; GL.16 and GL.18., 7 6 each ;
SC.312, 21/- FC.302. 31/-

'
OP.i17 output trans., 91- Denco

WA/FMA1, 21'- : WA/LOTS,42/- : Denco chassis kit. 51/6 : West-
, inghettse WX.6. 3110 WG4A, 7/6 : LW.7. 26/8 English Electric
tiOlYstYrene mask. 45/8: Perspex filter, 32/8 : anti-coronal ring
6/8 : Tube sheath, 6/2 : T.901 tube, inc. carriage and insurance,
222/1440 ; Elac ITS ion trap, 5/-.
3sAXI42 (Denco) F.M. PEI:DELI:um-E.-Constructor's Techni-
cal Bulletin, 1/9. P. Free. Chassis set. 7/6 ; Coilset. 11/9 ; 10.7

Ratio discrim. trans., 12/6: Phase dlscrim.
tMracniss.I,Pg'sj 6/- each ;9/-.
SUNDRIES.-lst Quality 70/83 ohm co -axial cable, by famous
maker, stranded core, 9d. yard, 8/9 doz. yds., post paid. Pre-set
controls, 3 watt wire -wound, all values, 1012 to 30 KO, 3/- each ;
ditto, a watt carbon, all values 50 KO to 2 Mil, 31- each. Denco
MT0.1 Test Oscillator, with valve, 75"- ; Defeo TPA.1 TV' pre -amp
with valve, 29/6 Elac ion traps, all types, 5/- ; ALSO, over 100
values in close tolerance Silver Micas in stock from 1.5 Pf. to 5,000
Pf. 20,000 Erie resistors ex -stock in all preferred values and
wattage.
Send S.A.E. for list. Please add 2/-. postage to all orders under 23
(any excess refunded).

L. F. HANNEY,
77 LOWER BRISTOL ROAD, BATH

Tel: 3811
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ALPHA FOR VALVES

* * * * *
l_(" l' 6/9 1112 1216 ' 'N:11-* /1146; PEN- I/11.4 I. 141- I Pi " 94

59 18041 11 6 , 11141,80
AT141 1' 68 E1,42 13,8 01022
1)10120 71- It 1.81 123 P It N 23* 14)41 41- EI.91 8,/- 0E416
1/147841 107- , 11)481 91- 1-11.41
1/H411 10,- ' It 031 148 111,S2* 14150 2- 1,V/l1 7,1 0141:
45131 2,- 19/40 10-. 11)11211
10994l 11. 917.11 11- i-48,,

* III'.., 76 III 148 21- PSI St
.0, 81 / it 11- il /34 12/6 sin))
EF4P811 118 H30 St- 20220
111812 813 1163 79 2 081* El /81 7/8 II 1.132. 3/9 2041
19,33 S'6. 011231111 7/6 T [121;;:
El 1E85 8/6 H 112) 0 69 1120* l'ICH:15 131- H PRI 11' 716 1110
Ill 'II 42 10/8 , 99993411 6/9 , U17
Et 1.80 14/6 <'IS 51- 1123

'16118 8/6 El'32 10/. , 125* EE/111 6/- 147330 116113,
19031, 8/8 114" 116 1'221
E Pi I 10/-11 KT.,14 8c411, 301* If 1,502v1 8'- KT '''' 7'' U40:1

' fITNY6() )7:9E039
'1 . 11/.I41 6,9 140-1

It 1,51 7f tt 1.021 69 LI A 042* Ill 04" 11.,8 ; 1.07229 6"9 11 011
Eio., 9.-; MO 'II', a- I'll II
* * * *

MAGNETIC PICK-UP
HEAD

0oriversi.61 of
1Harnophoue Eleol.r b. repro -
d Ei tM With 11

Adaptor for ally type of tone.
arm. 0or use with Staudaril. Size
iNceilles. Highly polished plustle.
brow. 8nish. Type 112_ '2,111111'
,II,,, ral/.611111.11,. 01116/16/ 11,2
Colts. 2v/dal Inc 176 09.

METAL TUBULAR CONDENSER
(WIRE ENDS)

Sprague .1 mfd. arll, , 06. 0.4

,= 500v. ... 98.mot 9,0000. ... 418. 6,

1.0'.11. Metalitaile, .02 1111.1. 8.161

9d. ea
Sprague .5 mid. 350v. ... Bd. es

SILVER MICA CONDENSERS
11021110 01 si3ei viti inolirlitiv
30 of,. 50 pis, 15 III". 1011 p0'. 200 p .

31/11 p0'. (00 ph, 1,0111/ plf, tie., etc.
Price 314. ea.

MOULDED MICA CONDENSERS
411 by well-known makere. T.,..c.,

Her. Hunts. etc. .011111 11181 61/,
0002 (200 019, .000X I 3110 1/1').
0005 1,1011 p0). .001 (1..1100 ph).
01 1104100 ph), et'. All 415, 0,1.11.

* * * *

July, 1955

GUARANTEED
NEW AND BOXED

* *
'12' VW II 02 1316 1-141 718 8 ATI/

12,6 111,41 11- 1143 8/- 18114
12/6 , 0 1.41 11/6 21521: 7'-' 4080

10/- 2205'211 6(91 81448
89 8 5191

12,6 ' I ' 1311

8,- ' 1) 141 10,8 102
5,14 001181108 V023 8/- 2 X 2

146 V fl 165,30 5;6 .111
\%1131-1 il: 1,, 8,,

8. 8007

VT.10.1 t lt1.92) 3145 10 - I 1044
i9 8956: ):11111:11:)0N:',111111

10 6 11501. iTT1 I I Ill 8irs 98
86 6,- 41/1 3:- 1119
6,9 01111)1 (11112 42 8 - .11'119):9
39 14) 816 43

10 - I36 0111 II 3(6 414 (16,4) :t.Iit'
99.9, 111,d;11,41) 9 3

0
-

9:- 31311T 8,i66 ,';111"),11,14

10I 6 5.21111088 '10)-8.1,2i1
8:6 8.17 109 4014
9'B 37,41: 86 it., 0 , ,1

14,6 'VIII 1

16 - 1)'/.d4
(444.:,,,,,7 10,5 0(9(1

6'8 60.1
106 1139 2,_ 8,,

I 0,1111'6,6 ,1,,,,,,, 7,8 91311

'.t''17i1T 119/! . A' Hr'

11520; --- I

1113
;4 1-1/5

91-1 018101'

10 4
71- 05114

7(6 '4"''e' 7,'.. 918
8/8 31515 5/6 84711

11 - 129
7/6 6,4416 76 ,11/011141
7,6 0094 816 ( 01 71)

* * * * * * *
OSMOR COIL PACKS

Type . 40-1 LII., 40f -

HEADPHONES
4,0 p i 1, 0 pho44es.120 2 7/6 poi/.

(11-111 4.0009 11 8 pr.

CRYSTAL DIODES '

Two for 21 0t 123- 110Z.

ANOTHER ALPHA KIT FOR YOU
TO BUILD

P 101106 Hi1.7. /id, and 61'64(T)
metal reel trier. 2 a-Ai/Omit
rad to, A.h. mains, 1060p13ts nvry
.111911. 5,111 iiiiirliettons, circuit
/1 itorram anit shopping list , 1/6.
Complete Itit loom to 11011, beilts
and solder, £510-. p0dt 2.9.

SPECIAL PURCHASE
B 3101.3):011 record ( hatiger,
model 1.1Aii. 11110/1 801137. cartridge
3 specd s -33 1.p.m_ 45 no ru.
78 r.p.m. Complete wit.11 16/81.1

111111., 59.19'8. carriage 316. Its heat or
II /111 al. £8,191- '

TERMS :
Cash with order or C.O.D. Postage and Packing
charges extra, as follows : Orders value 10/ -
add 9d. ; 20'- add 1/- ; 40/- add 116 ; £5 add 2/ -
unless otherwise stated. Minimum C.O.Q. fee
and postage 2/3.

MAIL ORDER ONLY
WHEN ORDERING

7/3 424711T 8(-
76 02117 613
8,6 681.7 - 81-
7i_ ,isN7c,T 9(-

1318 ?1,..:97 0i-
1288, 927 6/-

6:6 , 811541 816
316 99d);

* * * * * * * *
81- '117171' 6/6 7117 81- ) 1262)7 ' 141-
2,- ' 0 K 7M. 8/9 797 Sr- 12418 8/.
4- 61(311 9/.. 7117 86 12118 5/-
S 1(t- 9,01/ ' We 787 8/8 : 19,35 - 8:-
81- .1(1,1 . 111 704 883 12K7 9/-

14(6 61.16 I2J8 79 19,- I 181( 909' 9,- *
921 111,0111 9/- 77 51.., 12Q710P 9-
88 81.)A1 78 60 8,6 111,117 718

148 ION 7 716 94 91- i 1201117 515
s '- .',47;' 9,- 9117 7i6 i 12057 '98
76,1(1711,1, 9- 996A 7)6 I 1281(7 5,9
6,6 919741 8- 9112 2/911281,7 9/-
8- '11467171'8/- 90111 58 12097 8/6 *

13,6 '1011, 71 9009 5:8 I 28997 7,6
6i- 98E7 6'- " 58 29111 '' 9,-

909 4 516 211E2 12/8
9018; 8 - '"10,1 10,-
034 5- 3111.1 Ill-.

4'9 2001 15;-
9511 3,61 2008 11/6
11242 1316 201)4 11.-
11101 101- 23 ,464, 91-
/9 09 13'- 461,6(11' 816 *

5,- 018120 7,8 101,111 I 1111 2)1.141111 121-566 w., i.,,_ 10013 11/6

616 9 14 8- 10P I 4 1116 ,,0
719 *., 1

8,- '18501' 71 124,1 8,8 33.11,6011 819
8'8 708 9/8 124, 8 s 11/6 33101 10'-
66 71)7 86 12477 9/4 35144111' 8/6
6:- , 7'" 05 /2A117 9/- 5040111' 816

*

*

*

* * * * * * *
ALPHA invite you to
build this 4 valve, 2 wave-
band Superhet Portable

onlyr i6. I& 6.

TELEROD INDOOR
AERIALS

Fol. 1: irk 0'91)011.9 fro-
(luenoy only. ()»»))3010
w1t1100-acial lead did -1,1
20 0. Pi ice. 1911,
po,) awl pw,kipv. 1',.,

hull details, eirimit
to point wiri instrite-

mid eumplete list of
eumu/siients. 4,4,1,1,1' 2/8 1.81..

Case eau be sup.
plied seams/ y

21V8Li 1,111, I,, 11,
10110wind

0
301.003

1.izard ilr3y ;

1110,,

0 41ai
Ail 100150001l10,
/sot be sopplie/1
separately.

STILL A FEW LEFT
"THE COMPACT " TV
AERIAL TYPE CD4 BY
ANTIFERENCE, LTD.

Full instructions with 0.100 eeC,
Liste.1 51/ -. 001' price. 14/6, plus
1/8 paciapg 1,001.

LOUDSPEAKER CABINETS
'Phis at tracti ve wain/alb/billed cabinet
is available for Ii,),,. 01/ 8111. speaker
units. 181e1ul speaker' fret, complete
wi tn. bade auil rubber Piet,
6",iu. type

easlines y 81in. p 4.1111, at
base. Price 16,6 CO. II.
Sic, type (

Aleaotires 111,0,, 71 101in. x 504
Pei, 2016 eadd

PLEASE QUOTE " DEPT. P.T,"

ALPHA' RADIO SUPPLY, 
/6 VINCES CilAMBERS, VICTORIA , SQLIARE, LEEDS_




