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COMPLETELY BUILT
SIGNAL GENERATOR

COMPLETELY BUILT
T.Y. CONS EBTER

for the new commercial
stations, complete with 2
valves. Frequency can be
set to any channel within
the 186-196 Mc 5 band. I.F.
will work into any existing
T.V. receiver between 42-
68 Mc s. Input arranged for
80 ohm feeder, EF80 as RF
amplifier. ECC81 as local
oscillator and mixer. The
gain of the first stage, RF
amplifier 10DJ3. Required
Power supply of 200 D.C.
at 25mA. 6.3 v. A.C. at 0.6
amp. Input filter ensuring
freedom from unwanted
signals. Simple adjust-
ments only, no instru-
ments required for trim-ming. Kill work Into any

T.R.F. or Superhet incorporating Band switch, and wire.
wound gain control. Fully screened in olack crackle finished
case, size 511n. long. 311n. wide, max. overall height 4i in
22.19.6 P. & P. 26. As above with built-in power supply.23.19.6. P. & P. 2:6. A.C. Mains 266'250 v. PATTERN

BOTH GENERATORS GUARANTEED FOR 12 MONTHS GENERATOR

C-1

Completely built Signal Generator, coverage 120 Kc s-320 Kc 5.
LAO Kc 5-900 Kcs, 900 Kc s-2.75 Mc s, 2.75 Mc s-8.5 Mc s, 8 Mc 5-
28 Mc s. 16 Mc;s-56 Mc s, 24 Mc s-89 Mc s. Metal case 10 x 61 x 411n.
Size of scale 81 x 311n. 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
NO 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 V.. 24.19.8 or 34 - deposit
and 3 monthly payments 25 -. P. & P. 4 6 extra.

3 -speed
TRANSCRIPTION MOTOR

BY FAMOUS MANUFACTURER
Complete Kit of parts comprising accurately balanced
precision made, heavy turntable with rubber mat, largeconstant speed condenser, starting motor, base plate.
Can be assembled in half -an -hour.
A.C. Mains 200:250 v. Fully guaranteed. £6 .19 . 6

Parts sold separately. Post Paid.

A.C. mains 230240 Com-
prising choke, power -
factor condenser, 2 tube
holders, starter, and
starter -holder. (No tube

40
WATT17/6taof

P. & P. 3
wo rk su1p7plied.)

6.
mel

20 watt A.C. or D.C. 200 250 v. Fluorescent kit, comprising trough
in white stove enamel. 2 tube holders, starter. starter -holder
and barreter. (No tube.) P. & P. 1 6. 12 6.

Three speed automatic changer by B.S.R. MONARCH current
model.Will take 71n.. 101n.. or 121n. records mixed. Turnover
crystal head. Cream finish. BRAND NEW.

VERY LIMITED QUANTITY.
A.C. Mains 200 250. 27.15.0. P. & P. 3:6

Line and E.II.T.Transformer. 9k V. Ferrocart core. EY51 heater
winding. complete with scan coils and frame output transformer
and line and width control. 35 P. & P. 3 -.

abase but complete with line and frame blocking trans
formers, 4 henry 250 mA. choke. NO mfd. and 150 mfd. 350 wkg.,
360 mA. A.C. ripple. 22.9.6. P. & P. 3.-.
Standard wave -change Switches. 4 -pole 3 -way 5 -pole

; 3 -pole 3 -way. 1 9 each ; 9 -pole 3 -way 3 6 Miniature
type, long spindle. 4 -pole 3 -way and 4 -pole 2 -way 28 each. 2 -pole
11 -way twin wafer. 5 - : 1 -pole 12 -way 6 -. P. & P. 3d.
USED metal rectifier. 250 v. 150 mA.. 6 6.
Combined 121n. Mask and Escutcheon perspex. New aspect,
edged in brown. Fits on front of cabinet. 12,6. As above for
15in. tubes. 1716.
Polishing Attachment for electric drills. in. spindle, chrom-
ium plated 51n. brush. 3 polishing cloths and one sheepskin
mop mounted on a 3M. rubber cup. Post & pkg. 1 6. 12 8. Spare
sheepskin mops, 2.8 each.

R. & T.V. COMPONENTS (ACTON) LTD.
23 HIGH STREET, ACTON, LONDON, W.3

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 41in. and
white front panel. A.C. mains 200 250 volts. This instrument will
align any T.V. receiver, accuracy plus or minus Cash price
23.19.6 or 29 - deposit and 3 monthly payments of £1. P. & P. 4,6.extra.
Line or Frame oscillator Blocking Transformers. 46 each.
Smoothing Choke. 250 mA. 5 henry. 8 6 : 250 mA. 10 henry. 10.6.

16in. TUBE
BY FAMOUS MANUFACTURER

Brand new E.H.T. 14 Kv. Heater. 6.3 volts, 0.6 amp.. guaran-
teed 3 months. 29.19.6. post packing and insurance 22 6.H.P. terms available. E.H.T. and scanning componentsavailable

Wide Angle P.M. Focus Unit, Vernier ad)., state tube. 15 -.P.M. I'm -us Unit for Mullard tubes with vernier adjustment
15 -.
Ion Traps for Mullard or English Electric tubes, 5'-. Post paid.
T. V. Calls, moulded former, iron cored, wound for rewinding
purposes only. Ali -can 11n. x fin.. 1 - each ; 2 iron -cores Ali -can. 21in. x lin.. 1'6 each. These coil formers are suitable for the
Prac. T.V. Converter.
Dtabilier .001 10kV. working. 3 6
Primary. 200-250 v. P. & P. 2 -.
300-0-303. 100 mA. 6 v. 3 amp.. 5 v. 2 amp., 22 6.
Drop thro' 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.

GARRARD RC/11O
3 -SPEED AUTOMATIC CHANGER

10 Records, turnover crystal head.
BRAND NEW. A.C. Mains. 100 250 v £8.19.6 "LIST PRICE 214.10.0. 5, -

Drop thrie 270-0-270 60 mA, 6 v. 3 amp.. 11 6.
250 c. 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., 8 v. 4 a.. twice2 v. 2 a.. 19 6.
Auto Trans. Input 200 250. H.T. 350 v. 350 MA. Separate L.T.
6.3 v. 7 a.. 6.3 v. 11 amp.. 5 v. 3 amp.. 25 P. & P. 3 -.
neuter Transformer. PM 230 250 v. 6 v. 1i amp., 6'-.
350-0-855 75 mA. 6.3 v. 3 a. tap. 4 v. 6.3 v. 1 a.. 13,6.
500-0-500 125 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 mA. 4 v. C.T. 5 a., 4 v. C.T. 5 a.. 4 v. C.T. 4 a.. 39,8.Chassis mounting or drop-thro. Fri. 110-250 v. Sec. 3,0 0 350250 mA. 6.3 v. 7 amp.. 6.3 v. 0.5 amp.. 5 v. C.T. 0.5 amp., 4 v. 4 amp..326. P. & P. 3 6.
P.M. Speaker+, closed field 3 ohm speech coil 12in. '2,5 - 101n.
25_ 8in.. 20 6 : 61in.. 18 : 5 in.. 18 e. P. & P. each extra.1.200 ft. nigh Impedance recording tape on aluminium
spool. 12 6 post paid. 
S al, e Holders, moulded octal Mazda and loctal, 74. each.
Paxolin. octal Mazda and loctal, 4d. each. Moulded B7G. B8Aand B9A. 74. each.
Where Cost and packing charge is not stated, please add 116 up to 10!-2 - up to £1 and 2,6 up to £2. All enquiries S.A.E. Lists 5d. each
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Coil kit by TELETHON, with circuit. and wiring details, etc. For use with TRF or Superhet TV Receivers. ONLY 15/-.
Cascode coil kit 17/6. Drilled chassis 3,9, or slightly larger to hold power pack components, 6,- (postage on either 6d.).

Instruction leaflet only, 6d.

BUD III CONVERTER..

INDICATOR UNIT TYPE 6. -Contain,
VCR 97 tube with mu -metal screen, 4
valves EF50 and 2 of EB34, valveholders,
CRT holder, condensers, resistors, etc.
NEW CONDITION. ONLY 39.6 (carriage,
etc., 7,6).

AMPLIFIER TYPE 223A or 208A -AS
described in July, 1955, issue of Prue!Owl
Television, for making a TV CONVERTER.
Complete with 2 valves EP59. ONLY 10. -
(post, etc., 2,-).

Pl'E 45 MG'S I.F. NTH ms. -Ready-made
for London Vision Channel. Complete
with 6 valves EF50 and 1 of EA50, and
details of very slight muds. required,
BRAND NEW. ONLY 49:6 (post, etc., 2. E.

LE. STRIP 194. -Another easily modi-
tied strip for -TV.. Complete with 6 valves
SP61, 1 of EA50, and 1 of EF30 : also mod.
data. ONLY 29,8'(post, etc., 2.6).

RECEIVER UNIT 159, -Contain; 4
valves, 1 each EF50, EA50, SP61, RIDS and
24 v. Selector switch. ONLY 7.4 (post,
etc.,

R.F. UNITS TYPE 26. -Complete with 2
valves EF51 and 1 of EC52. this is the
variable tuning unit covering 65-50 me s
5-6 metres). BRAND NEW IN MAKER'S
CARTONS. ONLY 27j9.

POCKET VOLTMETERS. --Read 0-15
and 0-300 v. A.C. or D.C. BRAND NEW.

18:6.

COMMAND RECEIVERS. -Huge
purchase from the Air Mihistry. These
famous compact American receivers
which can be used for, a -variety of
purposes are offered at ridiculOusly
low prices while stocks last. Complete
with six metal type valves; one each
of 12K8, 12SR7, 12A6 and 3 bf 125,T7, in
aluminium case, size Ilin. x 5 iin. x
5in. Used, but in good condition.
Choice of models, EC 455 (6-9 Mc's).

BC 454 (3-5 Mc's), 27 6, BC 453
(190-550 kc,'s). 59,8, and a few of the
1.0-3 model, 65,-. (Postage on all
models 3'-.)
COLLINS TRANSMITTERS. -The
renowned American TCS models
covering 1.5-12 Mc,S. in 3 bands; Com-
plete with 7 valves,, employing 2 of
1625 in P.A. stage, one of 1625 in each
of buffer and modulator stages, and
3 of 12A6 in oscillator stage. Pro-
vision for V.F.O. or crystal control for
4 Xtal positions. Incorporates plate
and aerial current meters. In Brand
New Condition. ONLY 812.10.0
(Carriage, etc., 15-).
COLLINS It ECEI VEILS -Matches
the above transmitter and is exactly
the same size, llin. x 13in. x llin. Has 
same coverage, and is complete with
7 valves.' 1 each of 12SA7. and 12SQ7,
2 of 12A6, and 3 of i2SK7. Also has
provision for Xtal control. A really
terrific receiver for the serious
operator. In Brand New Condition.
ONLY 28.10.0. (Carriage. etc., 15:-).'

. OR THE TRANSMITTER AND THE
RECEIVER TOGETHER, £20.0.0.
(Plus ,Carriage,_as above).

L.T. HEAVY DUTY TRANSFORMER.
-Ex Admiralty. Has 3 separate windings
of 5v. -0-5v. at 5 amps. and by using com-
binations will give various voltages at
high current. BRAND NEW. ONLY
2916 (post, etc., 2/8).

MODEL MAKERS MOTOR. -Rever-
sible poles. Only 2in. long and 'lin.
diameter, with in. long spindle. Will
operate on 4, 6, 12 or 24 volts D.C. ONLY
10/6 (post, etc., 1/-).

TRANSFORMERS. -Manufactured is
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.-6-350 v. 160 ma., 6.3 v. 5 a.,
6.3 v. 3 a.. 5 v. 3a., ONLY 47/8 ; 250 v.-0-
250 v. 100 ma., 8.3 v. 6 a..5 V. 3 a., ONLY
3716. 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 fitly shrouded, upright mounting, 5.5
kV. E.H.T. with 2 windings of 2 v. 1 a.,
ONLY 7916 ; 7 kV. E.H.T. with 4 v. 1 a.,
ONLY 89/8. PLEASE ADD 21- POSTAGE
FOR EACH TRANSFORMER.

E.H.T. TRANSFORMER FOR V('R97
TUBE. -2,500 v. 5 ma., 0-0-2 v. 1.1 a. 2-0-2
v. 2 a., 4216 (postage 2.'-).

SPEAKERS. -P.M. 61in. less trans..
19 6 ; lin., less trans., 16 6 ; lCin. with
trans., 27,6 (post 2:-).

CHOKES. -10H 60 mA., 4 - 5H 200 mA..
7,6 (post 1;-).

Open until 1 p.m. Saturdays, we are 2 rains. from Higb Holborn (Chancery Lane Station) 5 mins. by bus from King's Cross
Cash Wiii4 order, please, and print name and address clearly. Include postage.and carriage on all items.

U.E.1. CORPN. THE RADIO CORNER, 138, GRAY'S INN ROAD, LONDON, W.C.1
(Phone TERminus 7937.)

NEWLEARN THE
PRACTICAL WAY.

COURSES WITH EQUIPMENT
With many ofour courses we supply actual
equipment thus combining theory and
practice in the correct educational
sequence. Courses include: Radio. Tele-

I
vision, Electronics, Draughtsmanship,
Carpentry, Photography, and Commer-
cial Art, etc.

ITheonly Postal Collegewhich is part of I
a world-wide Industrial Organisation.:

.i

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: A.M.Brit.I,R.E,

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.I.treining. * The teaching methods are
planned to meet modern 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
advice covering all aspects of training is given to students before and after
enrolling with us.
Equipment supplied
upon enrolment and I
remains your property. I Send without obligation your FREE book,

E.M.I. INSTITUTES, Dept. 138K,
Courses from. I 43 Grove Park Road, London, W.4.
15/- per month

POST THIS COUPON

NAME

TODAY

ADDRESS

55G
SUBJECT(S) OF INTEREST

IC.38E.
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RAD,C, VALVE

TELEILIBES.
R.CtlitEPS

DO
GERMANIUM

DO

BRIMISTOrtS

Titik4SWORS

still oar

yofee Mime
The

LATEST EDITION
has

272 Pages
of VALVE and
TELETUBE DATA

CIRCUITRY
E SPECIAL
COMPONENTS

Send 5/- for your copy to : Publicity. Dept.

Standard Telephones and Cables Limited

MANUAL
SUMMARY OF CONTENTS
Valve ratings and base connection

symbols.
Classified lists of nearly 300 valves,

teletubes and selenium rectifiers.
Germanium diode section including

ratings in various circuits.
Brimistors section.
Radio engineering

NEW circuits.

1

Brimarize section.
teletubes.

Up-to-date substitution list
American types.

Equivalents and C.V. numbers.

Details of Trustworthy types.
Valuable information on Transistors.

FOOTSCRAY SIDCUP KENT Footscray 3333

formulae and

Valves and

of

'

f

ASK
D,IYOSL3

RA
. .

3 -WATT MIDGET AMPLIFIER
A.C.ID.C., very high gain. 4 valves .

2 UL41 (p.P.). UCH42, CAF42. Input

SPECIAL OFFER ! GARRARD RC.110

-SPEED AUTO -CHANGERS
hhf: ''''

Brand new in maker's cartons. Complete with t.
turnover crystal pick-up. Incorporates automatic ,,''''''':f..** .record size selection (mixer). Cabinet space
required : 14tH. x 12lin. x 4 9/16in. above and

. ...... ...

t,
-...... ....

21in. below motor board. Cream and Brown :.--

enamel finish. Limited quantity only.
List 514.13.0. LASKY'S PRICE L8.19.6
Carr. 5/-. .Cabinets available. ;:,:;:;;.,.k.:,,:k;,a* ,...,

voltagb 100/100, easily converted to
230 v. Ideal for record players, recorders,
baby alarms, etc. ' Fully assembled,

BIGGEST BARGAIN EVER OFFERED
witn valves and circuit diagram.

REDUCED TO 50/_
Carr. 5/-.

IN TV CATHODE RAY TUBES
Limited Big Picture TV at a Price You Can Afford!

COMPLETE 5 -VALVE
RADIO CHASSIS number 16" METAL CONE C.R.T.

Brand new and unused. A.C.ID.C. 200/
250 volts. I.F. 465 kcis A.V.C., 4 watts
output, 3 -station pre-set, frame aerial
fully aligned, chassis 10 x 5iin.' Max.

6.3 v. heater. Ion trap, 14 Kv. E.H.T., wide angle 70°. standard
38 m.m. neck, duodecal base, magnetic focus and deflection.
Length 17 11/16in.

height 51in. Completely wired and Gives large black and white picture size llin. x 14;in.
ready for use, with the addition of a Unused in original cartons, Guaranteed by us 3 months.
speaker and output transformer. Two
controls, volume and station switch.
Valves used : 10C1, 10F9 or UF41,

..er..., - st,,.. -Full data, connections and suggested time bases supplied
with every Tube.

1OLD11, 10P14, 0404 or UY41. LASKY'S PRICE THE TUBE YOU HAVE BEEN WAITING FOR !
LASKY'S PRICE 52/6less valves. Post 3,6 extra. £9.19.6 MUCH LESS THAN HALF PRICE !

LISTED AT £23 . 9 . 10
METER BARGAINS

Silo. Moving Coil. Brand new Micro -
ammeters F.S.D. 0-750 microi ell /..
amps. 15 ohms rest ... ... ....

Carr. & Insur.,
22/6 extra.

Masks, Anti -Corona Rings, Bases and Ion Traps available.

BSR, PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD
MONARCHT.O. CRYSTAL P.U. CARTRIDGES. 3-SPD:AUTO- .

Open LASKY'S (NARROW ROAD) LTD.
ACOS HUG type HGP.37 as used in
latest radiograms. L.P. and standard, CHANGERS all day

SAT.
42, TOTTENHAM COURT ROAD, W.1.

Telephone: MUSeum 2605.
with styli. 227_ Post 11-. 67.19.6 Half day 370, HARROW ROAD, 'PADDINGTON, W.O.
B.S.R. Crystal Cartridges 18/6, post 1/, Carr. 3/5. Thurs. LADbroke 4075 and CUNningham 1879.
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Televiews
C.R. TUBES-A NEW PRINCIPLE

DOCTOR D. GABOR, of the Department
of Electrical Engineering, Imperial
College, has (as noted elsewhere in this

issue) developed an entirely new form of cathode-
ray tube which must, eventually, give rise to a
fundamental change in t4ie design and layout of
TV receivers, Although the tube has a 21in.
screen, it can be as short as 4in. in length, by
virtue of the fact that the electron gun is situated,
at the top of the tube and projects an electron
beam vertically to the bottom of the tube, where
it is bent by means of an electrostatic lens through
an angle of 180 degrees. The beam is then tipped
by means of an electrostatic deflecting field so
that it impinges on the side of the tube where the
fluorescent screen is located. Aberration, both
spherical and otherwise, is pre -corrected before
the beam arrives at the lens. Any line required
for a television picture can thus be traced on the
screen. The line is provided by the deflection of
the beam, and the frame by the adjustment of the
electrostatic field.

One of the disadvantages of the present C.R.
tube is that the receiver is of an unwieldy depth
to accommodate its length. It is true that the
introduction of the wide-angle tube has provided
some shortening, but there are limits to which this
can go. The new tube is obviously the answer,
and so within a few years we may expect TV
receivers of a flatness" making it possible to
suspend them on a wall like a picture.

The new tube has distinct possibilities in
connection with colour television, for three
separate beams can be propagated in the manner
described. These beams will, of course, be
deflected through different angles when passing
through the electrostatic field, but the actual
separation, as viewed on the screen, will be small.
The system makes it possible to overcome, at
least partially, the register difficulty experienced.

COLOUR TELEVISION
gut IAN JACOB, in an address to members -

of" the International Radio Consultative

Committee, reviewing the position of colour
television in this country as far as it relates to
the BBC, pointed out that the BBC is using all.
the five channels in Band I, and that 97 per cent.
of the population will be within reach of their
television service by the end of this summer.
There are at present nearly six million televisicm
receivers in use, which means that about 40 per
cent. of the total population have television
receivers. This leaves us eight million short of
saturation point, which is considered to be 14
million. The BBC, whilst desirous of starting a
second television network in Band III, is not
able to do so because of economic reasons. The
Government is not disposed to sanction a second
television programme by the BBC or anybody
else, but proposes to reconsider the matter in
two years' time, when we shall be able to see
much more clearly how colour TV can be woven
into BBC plans.

The BBC has conducted and still is conducting
a series of technical tests on colour TV, and they
have been demonstrated in the research labora-
tories. The NTSC system of colour television,
developed by the American radio industry and
adopted by the Federal Communications Com-
mission for public use in the Unite& States, has
been adapted to the British 405 -line television
standards and is being employed in the tests.
The object of the tests is to determine whether
this system gives a satisfactory colour picture
without degrading to any noticeable extent the
black -and -white picture which will be picked up
on an existing receiver. In fact, the tests should
show whether or not a compatible colour system
could be introduced into Band I and similarly
into Band III. Later experiments may be made
with other systems, because the BBC is in no
way committed to any particular one.

If the tests show that a system on 405 lines is
satisfactory, it will mean that programmes in
colour could be transmitted over the whole of the
existing network. If the tests do not prove this,
then there may not be an alternative solution
suitable for adoption in. Bands I and I11.-F. J. C.
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A NEW SERIES

3.-THE TIMEBASE

By F. J. Camm

N, the previous article it was explained that
timebases were employed in a TV receiver to
produce the saw -tooth wave -form. It is impor-

tant to state that with electro-static deflection a saw
tooth voltage wave is required, and a saw -tooth
current wave with electro-magnetic deflection.

The deflection of an electron beam of a cathode-
ray tube is dependent on the magnitude of the
current flowing in the deflector coils, and for electro-
magnetic scanning it is necessary, as we have seen,
to produce a. saw -tooth current wave -form. Now
the deflector coil possesses inductance as well as
resistance, and therefore when a saw -tooth wave-
form is applied to the deflector coils, the saw -tooth
effect is destroyed by distortion, and
to correct this, the wave -form must be
such that when it is applied to the
deflector coils the required saw -tooth
form is produced. Let me briefly
explain how the scanning spot is caused
to scan the fluorescent screen by a
combination of horizontal and vertical
timebase systems and (refer to Fig. 11)
commencing with the spot in the top
left -band corner of the tube a saw -
tooth wave -form is applied to the
horizontal deflector plates, with a
frequency equal to the number of
lines required per frarne, multiplied
by the nurnber of frames per second,
and a saw -tooth current wave -form
is passed through the vertical deflect-
ing coils at a frequency equal to the
number of frames required per second.

The lined area on the end of the
tube on which the picture appears is
called the raster.

The triggering of each timebase in
synchronism with the scanning of
the transmitter will be dealt with later
on.

Now the image received on the end
of a cathode-ray tube is the counter-
part of the pulses (line and frame
synchronising) produced by the scan-
ning system at the transmitting end.
When received they control the scan-
ning devices so that the spot on the

2

3
4

6

8

9

/0

//
/2

frame of the received image is in precisely
the' same position as the picture element being
scanned at the transmitter. There are many methods
of generating synchronising pulses, but that most
frequently employed is a control multi -vibrator
associated with the scanning system of the television
camera. No matter what system is employed, how-
ever, its purpose is to mark the end of each line and
each frame. The frame pulse is, of course, of longer
duration, so that it is possible to distinguish between
them, and the receiver separates them by this
difference in duration. They are transmitted with the
vision signal.

When the receiver picks up the combined signal

C

Fig. 11.-The spot movement during a complete frame scan. The spot
starts at point C and traverses the lines shown shaded-that is, the odd
numbers. At the end of the single scan, or first part of the interlace, when
the spot arrives at the end of the line marked 11, it flies hack to the point
indicated by the beginning of line 2. It then scans the unshaded line, the
even numbers, until it arrives at point D, when it flies back to point C,
and the sequence commences again. There are, of course, considerably
more than 12 lines, but the small number has been used to make the

procedure clear.
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and synchronising pulses it must separate them, and
this is done by taking advantage of what is known as
a difference in amplitude. This means that a valve
is biased beyond cut-off to provide maximum signal
current, and the synchronising pulses, being of
greater amplitude than the signal current, raise the
bias enough to permit the valve to conduct and to
pass to the anode circuit free from signal variations.
The pulses are then passed to a network separating
the line and frame pulses.

Of course, timebases are not only used in connection
with television; ,lhey are used in connection with
oscilloscopes and other electronic measuring devices,
and the simplest timebase of all is that which makes
use of a neon tube. A neon tube timebase consists of
only a capacitor, resistor, neon lamp, and a source
of direct current. The principle of this simple time -
base is the same as that of the more complex valve -
driven circuits. It operates by virtue of the fact that
if the voltage across a neon tube is gradually increased
from a low value, a point will be reached when the
lamp suddenly lights and passes a heavy current.
This is known as the striking voltage, and if this
voltage is now reduced the tube will remain alight
until at some considerably lower value it Suddenly
goes out. This is known as the extinguishing voltage.

Suppose that a condenser C is discharged and that
D.C. is applied to the input terminal of the circuit and
the condenser begins to charge up through a resistance.
When the E.M.F. or voltage across the condenser
reaches the striking value, the neon lights and
conducts heavily, thus placing a virtual short-circuit
across the condenser, which discharges rapidly
through the lamp, causing the voltage across it to
fall rapidly. When the extinguishing voltage is
reached, the lamp will go out and cease to conduct,
thus removing the short-circuit from across the
condenser which commences to charge again. This
cycle of operations is repeated, and the frequency
of repetition depends upon -alt the circuit constants,
but in practice is usually controlled by altering the

LINE I- 300 V. 0
01

e C57

Fig. 12.-Typical simple form of line timebase.

value of the resistance or the condenser, both of
which govern the rate of charge.

The amplitude of the output voltage depends upon
the characteristics of the neon, and will be equal
to the difference between the striking voltage and the
extinguishing voltage.

The Thyratron
In what is known as the thyratron timebase, a gas -

filled triode or thyratron is used, and it has certain
characteristics similar to those of the neon lamp.
For instance, if the anode volts are increased from a
low value, a point is reached where the ,valve suddenly
conducts heavily. This is called the firing point, and
if the anode volts are decreased from this value, a
point is reached when the valve, as with the neon,
stops conducting. The thyratron, however, has some
advantages over the neon lamp. The firing point
can be varied by changing the negative bias on its
grid. Also, once conduction has started, it remains
until the anode volts have dropped to a very low
value, say between- 10 and 20 volts ; whereas the neon
lamp stops conducting at 100 volts, approximately.
This means, in essence, that a much higher output
can be obtained from a thyratron. When connected in
circuit, the action of the thyratron is precisely the
same as for a neon.

Thyratrons, like neons, are not generally used to-
day in connection with TV receivers.

The Puckle timebase is a well-known system still
much in use. Its action is as follows. When the con-
denser is beginning to charge up through the charging
resistor, there is only a small voltage across it, and it
follows that nearly all of the H.T. voltage is across
the resistance. Therefore, the filament of the valve
which is connected with a junction of the condenser
and resistance will be near the H.T. positive line. At
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Fig. 13.-A simple frame timebase.
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the same time another valve is conducting heavily
and, therefore, its anode together with the grid of the
first valve is near earth. Thus, the grid of VI is very
negative with respect to its cathode and the valve is
at cut off point ; but as the condenser charges up,
the voltage across it increases, giving rise to an equiva-
lent voltage decrease across the resistance. When
the two electrodes are nearly at the same potential
the first valve begins to conduct, and the consequent
voltage drop across the second resistance appears as a
negative pulse causing V2 to be less conductive.

Consequently, the plate of the second valve begins
to rise towards the H.T. positive line, and this rise is
communicated as a positive -going pulse directly
to the grid of the first valve, which thus is made to
conduct more heavily. In turn, this makes the plate
of the first valve fall still nearer to earth potential,
and the suppressor of the second valve more negative
and, therefore, still less conductive. This drives the
first valve grid even more positive and so on until
it is conducting heavily, and V2 is driven to cut off.
There are many other timebases in use to -day, but the
foregoing briefly explains the operating cycle of
them all.

Summarising then, a timebase is simply an oscil-
lator in which a condenser is arranged to charge up
slowly and discharge rapidly, or in some cases to
charge up rapidly and discharge slowly. The resultant
voltage output taken from across the condenser and
applied to the plates or deflection coils of the tube
causes the spot to be drawn slowly across the screen
and then to return rapidly to the beginning of its
stroke, when the cycle is repeated. The terms "slowly"
and " rapidly " are only used here in a comparative
sense. They mean that while one part of the cycle is
very slow compared with the other, the whole action
takes place in a minute fraction of a second. The actual
time, in fact, is determined by the constants of the
circuit, and can be arranged to give a repetition fre-
quency of from a few cycles per second up to 250
k/cs or more.

The Complete Scan
In the complete receiving and transmitting system,

first the image is scanned by the television camera,
producing a series of varying currents which are the
counterparts of the changes in light intensity along
the scanning line. These varying currents are fed to
a video -frequency amplifier, the output from which is
passed to a limiter and pulse -generating system.
The purpose of the limiter is to obviate the overload-
ing of later stages and to limit the peak amplitudes
of the combined signal and synchronising pulses to
about 50 per cent. more than black. The triggering
impulses are provided by the pulse generator, and it
also superimposes the synchronising pulses on the
signal currents, proceeding from the first video
amplifier. Further amplification takes place after the
limiter stage and the currents are then used to modu-
late the carrier wave generated by the oscillator.
The modulated carrier is passed on to the aerial
arrays by means of a radio -frequency power amplifier.

The aerial system picks up the signals from the
transmitter and they are passed through a series of
radio -frequency stages which are heavily damped in
order to handle the necessary frequency band.
The output is mixed with that of a local oscillator,
and the intermediate frequency which results is then
amplified by a series of I.F. stages of from 8 to 10
Me/s. The I.F. stages are sometimes stagger -tuned.

By this is meant that each stage is tuned a mega-
cycle or so above and below the actual I.F. to obtain
the desired response over the wide range being
handled.

We have already seen that in order to comply with
the principle of persistence of vision, which gives the
appearance of moving pictures, the television screen
must be scanned a regular number of times every
second. If the frequency of this scanning is not suffi-
ciently high, flicker will result as in some of the early
cinematograph pictures. As is well-known With the
cinematograph about 24 frames per second, sometimes
many more, are projected on to the screen. This does

Fig. 14 -This block diagram shows how the two time -
bases are connected to the scanning or deflection coils in

order. to move the spot in two directions.

riot entirely avoid flicker. The purpose of the shutter
system in the cinematograph is two-fold-to cut off
the I ight between frames and to obscure the middle
period of each frame. In the result there are two dis-
tinct light projections for each frame, giving the illu-
sion of 48 frames per second.

A repetition frequency of about 48 frames per
second is also necessary with television if flicker is to
be reduced to the minimum. This repetition frequency
is also necessary to avoid, as far as possible, frame -
ripple caused by stray fields created by the power
circuits of the receiver and associated apparatus. If
the frame frequency is not an exact sub -multiple
of the mains frequency this trouble is likely to occur,
manifesting itself in the form of irritating ripples upon
the viewing screen. If a frame frequency, in the case
of 50 -cycle mains, of about 25 is employed, ripple is
considerably reduced. On 50 -cycle power systems
it is theoretically necessary to employ at least 50
frames per second to reduce flicker and mains ripple.
This is, indeed, a high frame frequency calling for a
wide frequency band during transmission and from
this point of view alone it is undesirable.

(To be continued)
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Long-distance

Band III Reception
PRACTICAL HINTS ON OUT -OF -AREA
RECEPTION By B. L. Morley

THE ITA on Band HI has been received at some
phenomenal distances, phenomenal because
they were so completely unexpected prior to

the opening up of the transmitter. The reports
received have encouraged many amateurs to attempt
reception far beyond the normal accepted range of
the transmitter ; in some cases good results have
been obtained, whilst in others results have been very
disappointing.

Band III signals differ from Band I only in the
fact that they are radiated at a much higher frequency.
Under normal conditions for a given transmitter
power the coverage of a Band III signal is much less
than that of a Band I.

The reason for this is that the higher frequencies
are not refracted so much by the atmosphere as the
lower ones. It is a well-known fact that signals at
TV frequencies normally radiate in straight lines
from the transmitting aerial, and under theoretical
conditions it is possible to receive the signals at
points that are within sight of the transmitter. These
are termed " line -of -sight " conditions.

Fortunately, the radiations are affected to some
extent by atmospheric conditions, and a certain
amount of bending of them takes place. The result is
a slight tendency for the waves to follow the curvature
of the earth, and so it is possible to receive them at
points beyond the horizon.

The amount of refraction depends mainly upon
two -things ; the first is the atmospheric conditions
obtaining at the time, and the second is the frequency
of the radiated signals.

Atmospheric conditions vary, especially in the
United Kingdom ! And the result is a variation in the
distance from the transmitter, at which reception is
possible.

On Band I it has been observed that
Transmitter
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stormy weather during the summer period enhances
fringe reception, while an anticyclone giving settled,
calm weather will result in poor reception in the
distant areas. This appears contrary to what would
normally be accepted.

A curious fact is that during the winter period
settled, calm conditions giving rise to fog, etc., means
enhanced reception in the fringe, and the very best
conditions obtain when fog stretches from the trans-
mitter to the receiving point. Stormy weather during
the winter, however, results in Band I fringe reception
being below par.

The Band I conditions during winter, i.e., good
reception during calm, poor reception during storm,
is what should be the normal reception conditions in
summer or winter. This fact is found to be true in the
case of Band III, and good reception at long distances
depends very greatly upon calm, settled weather.

We have been blessed during the autumn and early
winter with very settled periods of weather and this
has given rise to a false promise-that Band III signals
reach out further than Band 1. it is not argued that
such could not be the case-it is an improbability ;
and until observations have been made over an
extended period it will not be possible to say what the
true conditions are likely to be.

A second factor which distinguishes Band III
reception against Band I is that, by reason of the
higher frequencies used, absorption is much greater.
By absorption we mean that the signals appear to be
absorbed by surrounding objects making up the local
terrain much more than is the case with Band I. This
factor tells against long-distance reception of Band III.

A third factor which is closely linked to the above
is that the higher frequencies of Band III are much
more prone to reflection than those of Band I and
" shadow " effects are much greater. The higher the
frequencies, the more nearly do they conform with the
conditions obtaining with light, and shadows become
very distinctive.

The effect is shown in Fig. I. The shadow thrown
by the tall building is much less 'defined in the case of
Band I and there is a spreading of signal round the
object. At a certain distance from the object there
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may be only a small area where the reception is nil,
and this will be surrounded by a large area where
reception is possible though rather weak. This will
be surrounded by a still larger area where reception,
though not first class, is quite good.

The thickness and material of the structure ma-
terially affects these conditions. A few brick walls

N
Chimney

Final aerial
position Transmitter

Gu ley
S

Side View Plan
Fig. 2.-Illustrating the final positioning of an aerial.

like those of an average house will not have as much
effect as a wide multi-storeyed building built of thick
reinforced concrete.

In the case of Band III the " stopping " effect of the
building is much greater as shown by the diagram.
Because of this, it is possible to be within a very short
distance of the transmitter and yet be unable to obtain
signals. The shadowing is very marked indeed at
some points, and where reception does not come up
to expected standards, it is a good idea to' robe the
area with the aerial in an effort to find a better spot.

A Practical Case
An example of this shadow effect was recently

encountered. The position where the TV receiver was
to go was- well known as a poor area, though well
within the service range of the transmitter. An
elaborate aerial comprising two directors, folded
dipole and reflector was erected on the chimney on a
16ft. mast (Fig. 2). The result was no signals at all.

Fortunately, the house, which was an old one, was
admirably designed for probing tests. It had a parapet
followed by a sloping roof running down to a gulley
in the centre of the roof area, followed by a second
roof to a second parapet.

A large hill lay between the house and the trans-
mitter, the base of the hill being a matter of a few
hundred yards away.

A dipole aerial was used as a probe. It was found
that a usable signal could be picked up on the south
end of the house and when the dipole was moved
towards the north end the signal disappeared. The
points of disappearance are marked in the figure by
" X." A line drawn through these points gave the
dividing line between signal and no signal areas.
The division was distinctive and it was obvious that
the choice of the original aerial site on the chimney
was the worst position !

Repeated tests eventually proved that a simple
dipole erected in the position indicated (most of the
aerial elements being actually below the apex of the
roof) gave the very best signal.

Parapet

It will be seen that by careful experiment it is E
actually possible to plot the shadow thrown by a large
object, in the path of the signal.

At the fringe, where the Band III signals are
naturally weaker, the effect of shadow is likely to
be much greater and must be taken into consideration
when endeavouring reception.

Tropospheric Reception
Some mention was made of this type of reception

in a previous article (TV DX). Briefly it can be said
that certain atmospheric conditions favour the
formation of " ducts " in the upper atmosphere
which will carry the signals far beyond their normal
range. It is undoubtedly due to these ducts that
reception of Band Ill signals at phenomenal range
have been reported. Often it is worthwhile attempting
reception in what may be considered impossible
condition in the hope that duct reception is possible.

Where duct reception is obtainable really remark-
able results have been obtained, and the author has
seen the Test Card of ,the I.T.A. from London 'at
120 miles distance received equally as well as Test
Card C from the local transmitter !

Admitting the possibility of reception of the
I.T.A. at good distances from the transmitter there
are several points which must be observed in order
to enhance the chances of success. These may be
classified as the aerial system, the feeder system, and
the receiver.

Aerials
Band III aerials are shorter than Band I aerials and

therefore present a smaller " front " to the signals.
The pick up of a similar type of aerial is therefore
likely to be less on Band 1 than on Band III.

Against this must be set the fact that because of
Directors Reflector

Folded
Dipole

Fig. 3.-A 12 -element array.

the smaller dimensions far more elements can be
arranged in a Band 11 system than is physically
possible in Band I.

For Band III an aerial with 10 directors is a practical
proposition and the spacing for optimum results
0.2 wavelength can be employed (Fig. 3).

One defect of such an arrangement is the resistance
given to winds at right angles to the array. For this
reason an array using less elements; but doubled is
often favoured. One type is increasing in popularity
is the five element array comprising three directors,
dipole and reflector (Fig. 4).

The gain of this array is about 10 dB. An extra
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3 dB can be obtained by simply doubling the array.
i.e., to use two such arrays side by side. The scheme
is flown in Fig. 5.

Several commercial firms have designed aerials on
this principle and it is possible to buy units and to
built them up if the necessity arises.

One ingenious arrangement is two five -element
arrays arranged with a slot aerial in skeleton form
being used to couple the two dipoles and to effect
matching.

Matching arrangements are very important and
the matching must be reasonably accurate or the
increased gain obtained by the use of extra elements
will be more than offset by the losses due to mismatch.

These double arrays can be again " doubled up "
to improve signal pick up. In Fig. 6 we have such an
array, the two doubled sections are arranged one
above the other, the spacing between the crossbars
being a quarter of a wavelength. In Fig. 7 a parallel
formation is shown. The latter has been known to
give better results than that in Fig. 6, possibly because
all elements are at the same height above the ground.
Under practical working conditions the array in
Fig. 7 was found to give about 3 dB greater gain
than that of Fig. 6.

In the parallel array each section was mounted at a
quarter wavelength from its predecessor. All arrays
mounted in line makes the overall horizontal length
of the array equal to one wavelength, which at Band
HI frequencies is nowhere near as bulky as may be
thought ; at the lowest frequencies the length is
only about 5ft.

In all cases the aerial must be mounted at a very
good height and it is better to endeavour to attain

Fig. 4.-A five -element array.

a greater height than is the practice with Band I
arrays. The smaller elements and hence the lightness
of the array makes this more practicable than is the
case with Band I.

It will be remembered that the refraction of the
Band III signals is much less than that of Band I and
they therefore follow a much smaller curvature of
the earth. Receiving points situated at a high level
therefore stand a much greater chance of obtaining
satisfactory reception.

The receiving point mentioned previously 120
miles from the transmitter is situated at about 350ft.
above sea level. At a point a mile away standing only
50ft. above sea level no trace of signal could be
obtained.

This is a general rule and it will be found that
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those reports of reception of programmes which are
of entertainment value are mostly from places
situated on high ground. This natural feature
coupled with a good aerial system, is the main
ingredient of success.

The Feeder
The feeder from the aerial to the receiver plays a

very important part -in long distance reception. A
few figures will show this.

Fig. 5.-A double array.

A typical manufacturers coaxial cable has a loss
of 2.5dB per 100ft. at 45 Mc/s (note all losses will be
quoted as for 100ft.). At 60 Mc/s (channel 4 approx.)
the loss has increased to 3.1 dB but at 200 Mc/s (in
Band III) the loss has increased to 6.2 dB. This is an
appreciable figure and represents a considerable loss.

Previously we stated a case for making the aerial
system as high as possible and this naturally entails
a long feeder. It is quite usual therefore, to have
cases where 100ft. of coaxial feeder cable is a neces-
sity. The losses become real.

The case for balanced twin cable is even worse. A
typical balanced twin cable will give a loss of 3.8 dB
at 45 Mc/s, of 4.35 dB at 65 Mc's while the loss at
200 MO is 8.0 dB.

Where screened feeder of the balanced twin
variety is used to overcome interference effects then,
the losses are greater, typical figures being 4.5 dB at
45 Mc/s, 5.4 dB at 65 Mcis and 10.0 dB at 200 Mc/s.
' When it is realised that g change in signal strength
of 1 dB can be seen on the screen then it is obvious
that losses must be kept as low as possible.

Fortunately there are special low -loss cables avail-
able some of which have been especially developed
because of Band III conditions.

Some typical figures for this low -loss cable are
1.2 dB at 45 Mc/s, 1.5 dB at 60 Mc/s and 2.6 dB at
200 Mc/s.

These figures are for coaxial cable with a semi-
airspaced core. Note that for this cable the loss is
2.6- dB against 6.2 dB, for ordinary coaxial.

The cost of this type of cable is rather more than
that of ordinary coaxial, but this is well worth while

' when it is considered that the gain obtained by a
double array, an extra 3 dB, can be more than lost by
use of ordinary coaxial cable.
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Matching
Another important point in connection with

feeders is that matching must, be such that the
standing -wave ratio on the feeder is not more than
3 : 1. This means that the mismatch of impedance
values between aerial and feeder must not exceed
2: I.

To effect matching it is common practice to insert
a quarter -wave matching section between aerial and
feeder. The methods of calculating the impedance of
the matching section have been dealt with before in
these pages. It is sufficient to point out here that
matching section in the region of 100 ohms are quite
common and low -loss cable of this impedance can
be bought from most dealers.

Where balanced twin cable is called for then low -
loss types can be obtained. There is also available a
cable of 100 ohms impedance and also a low -loss
cable of 300 ohms balanced -twin, where the receiver
calls, for this class of cable.

Diplexers
Matching units for combining aerials of Band I

and Band III into a single cable are available under
various trade names such as a Diplexer etc. These
units effect impedance matching between the two
types of aerials but they usually introduce some loss

Fig. 6.-A doubled up array.

and for fringe area reception it is considered better
to employ an entirely separate cable.

It should* noted that it is often possible to use a
Band III aerial= onBand I and this is better practiee
for the fringe Band III area where there is a local
Band I transmitter, than to attempt to use a Band I
aerial for Band III reception.

One point which should not be overlooked is that
the radiation pattern is probably changed with the
frequency, and it may be found that this practice
causes undue interference pick-up on Band I.

Practical Feeder Arrangements
Where low -loss feeders are used it is important to

realise that the cable is a lot more fragile than
ordinary coaxial. In the latter case the polythene core
is solid and the cable will withstand quite a deal of
bending ; in the case of the low -loss feeder, however,
the core is largely of air and if the cable is bent
sharply then the air spaces will be crushed. This means
that the actual characteristic impedance may be
altered at the ,point of crushing and the cable will
exhibit losses and reflections from the point of
damage. Sharp bends should be avoided and the
cable should be treated with the greatest of care. It
should be kept clear of drain pipes, etc., and any
overhead wiring, electrical or telephone.

The Receiver
Practical experience has suggested that, at the

moment, receivers fitted with channel changing
facilities integral as part of the receiver give better
results at long distance on Band III than most con-
vertor arrangemehts. The latter are generally spoiled
by excessive noise.

Receivers themselves vary from one to another,
and some will be found to give quite exceptional
results. Both hoMe-constructed and commercially
built convertors have been tried and they all seem to
fail more or less, in this respect. A good turret -tuned
model takes some beating !

Pre -amplifiers
It has been proved that the signal can be boosted

by. the use of pre -amps and those of the low:noise
type are geherally favoured.

Where conditions are really difficult because of
noisy local man-made static then a high aerial system
with a masthead pre -amplifier has much to recommend
it.. Pre -amplifiers using R.F. pentodes are not
generally favoured, but quite a good combination is
a pre -amp comprising a cascode stage followed by
a R.F. pentode stage. The advantage of the R.F.
stage with the pentode is that it prevents re -radiation
at intermediate frequency, this can be really trouble -
Some where convertors are used.

Weather
It has been noticed that at extreme ranges, a really

good signal can be enjoyed for a considerable period
but the first few drops of rain will cause the signal to
vanish without trace ! If no results are obtained at
first then wait for more favourable weather con-
ditions.

Although it is unwise to be dogmatic about the
subject it does appear that it is the local weather
conditions which have the greatest effect. A rain-
storm at the transmitter area will have but little
effect at the fringe but those few drops of rain at
the fringe exert a tremendous effect.
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THE SECOND OF A NEW SERIES DEALING WITH THE PRINCIPLES AND PRACTICE

OF MODERN TELEVISION IN COLOUR

2.-THE VARIOUS SYSTEMS By C. Grant Dixon, M.A.

IT was in 1926 that J. L. Baird first gave a demon-
stration of the transmission of a living image by
television. Few people realise that only two

short .years later, in 1928, he also demonstrated
television in colour to a meeting of the British
Association. Of course, the definition was poor, but
it is a striking tribute to the advanced outlook of
this television pioneer. The system which he em-
ployed depends on the fact that the eye blends
together images which are presented in rapid suc-
cession. This effect is called persistence of vision and
is, of course, the means whereby we can view a
normal television image. It will be recalled that to
transmit a coloured television image it is necessary
to transmit colour information in each of the three
primary colours : red, green and blue. Baird trans-
mitted a complete image in each of these colours
in rapid succession, a process known as frame
sequential scanning. In those early days scanning
was performed by means of a rotating Nipkow disc,
and Baird's colour disc had three sets of spirally
placed holes with appropriate colour filters mounted
over them (Fig. 1). Each revolution of the disc
caused the picture to be scanned three times, once
for each colour, and at the receiver a similar disc
built up a coloured image.

Frame Sequential System
Subsequent work on colour television followed

Baird's early experiments and as the television
image became better in quality due to the use of an
increased number of lines, so the colour image became
better, too. In 1938 Baird demonstrated colour
pictures in a London theatre on a screen 12ft. by 9ft.
A 120 -line picture was used and the scanning was
effected by means of a combination of a mirror drum
with a slotted disc. In the post-war period the CBS
in America developed a frame sequential system
which was provisionally adopted by the FCC, but
which was later rejected in favour of an all -electronic
system. The CBS system transmitted 24 complete
colour pictures a second using a 405 -line interlaced
raster similar to that used in this country. The frame
timebase was set to run at 144 cyclestsec., two vertical
scans produced a fully interlaced picture, and this
was repeated three times to produce a complete
colour picture. The colour change took place 144
times a second, however, so the scanning' sequence
was as follows :

1st frame : Odd lines scanned in red.
2nd frame : Even lines scanned in blue.
3rd frame : Odd lines scanned in green.
4th frame : Even lines scanned in red.
5th frame : Odd lines scanned in blue.
6th frame : Even lines scanned in green.
The camera for this system was a normal television

camera with modified timebases and a disc of colour
filters mounted immediately in front of the photo-
cathode. This disc was driven by a motor whose
speed was controlled by the frame timebase. At the

receiving end, a similar disc was rotated in front of
the screen of a normal television set (Fig. 2) and
maintained in exact synchronism with the camera
disc by a system of electronic control of the motor
speed. Thus, when the red filter was in front of the
camera, a signal corresponding to the red component
of the picture was transmitted and actually viewed
as red light through the receiver filter. This use of an
electric motor was obviously not a very satisfactory
solution to the problem of colour television for the
home viewer, but for closed circuit industrial tele-
vision it has proved useful, and Messrs. Pye, of
Cambridge, have developed the same system in this
country and demonstrated it both here and on the
Continent. The system is capable of giving very good
quality pictures, but it suffers from the disadvantage
that rapidly moving objects occupy successive
positions which are laterally displaced and this
gives an annoying colour -fringing effect. In the
U.S.A. care had to be taken with the elimination of
hum as the frame frequency was not related to the
frame frequency of 60 cycles per second. In this
country Messrs. Pye used a frame frequency of
150 cycles per second, which could be locked to the
British 50 cycle mains, but, even so, the presence of
any hum on the raster would have given a similar
colour -fringing to that mentioned above and careful
magnetic shielding was necessary.

Line Sequential System
Another process was developed in the United

States by Color Television Inc., in which the colour
elements were lines, and the system is usually called.
the line sequential system. Clearly, the mechanical

Fig. 1.-Showing the principle of Baird's original
colour disc scanner which used three spiral sets of holes,

one set for each colour.
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movement of filters at line speed is out of the question,
so this system is entirely electronic. At the trans-
mitting end the camera lens has a group of mirrors
behind it which produces three images side by side
on the camera photocathode (Fig. 3). By using

- special mirrors known as dichroic filters, which
reflect light of one colour and transmit all other
colours, it is possible to get the three images in the
three primary colours. If the camera photocathode
is now scanned from one side to the other, the spot
will traverse one line of the red image, one of the
green image, and one of the blue image before it
reaches the other side. The camera line frequency
must, therefore, be a third of its normal value, and
if this reduced line frequency is used at the receiver
three images will be formed side by side on the
cathode-ray tube. These images may be given the
three primary colours by the use of suitable filters or
by making a cathode-ray tube the screen of which
will fluoresce in the three colours in adjacent areas.
Of course, three images are no good as they stand and
they must be combined optically to form a complete
coloured image ; this is usually done by using three
projection lenses and projecting on to a translucent
screen. It should be noted that in the frame sequential
system both the line frequency and the frame frequency
have to be raised, but in the line sequential system
the frame frequency remains the same as for black
and white. This is because the green image has a
much higher luminosity than the red or blue, and a
flicker is produced at the reception rate of the
green. In the frame sequential system, therefore, it
is necessary to ensure that the repetition rate of the
green frames is sufficiently high to avoid this flicker.
In the line sequential system the repetition rate is
already very high and the question does not arise
in this form ; the luminosity of the green lines gives
rise, however, to an annoying line -crawl. Another
disadvantage of the system is the difficulty of registra-
tion of the three images which demands almost 100
per cent. linearity in the line timebase both in the
camera and in the receiver.

Out/ine Hof
cathode ray tube

Fig. 2.-The actual shape of the colour 'filter disc used
in the CBS frame sequential system depends on its
position with respect to the cathode-ray tube. It must
be over twice the diameter of the tube, anti projection
tubes were often employed on account of their small size.

Dot Sequential System
A third system was proposed by the RCA in which

the colour sampling rate was increased to about
3.58 Mc/s, thus giving a dot sequential system.
Flicker was eliminated by the use of this high fre-
quency, and with the problem of flicker solved it
became possible to consider much brighter pictures
at the receiving end. A number of difficulties were
introduced by the choice of this very high rate of

OtT/mary mirror

Camera
/ens

Dichroic
filters

Red

Ordinary mirror
Camera. tube

' Fig. 3.-Showing how the three images are produced
side by side for the line sequential system.

colour sampling, not the least of which was the
synchronism of the receiver sampling circuits with
those at the transmitter. Several important features
of this system have been carried over into the present
American system, so it is not proposed to discuss the
dot sequential system in detail.

Compatible Systems
In 1949 and 1950 the American FCC held an

inquiry into the various colour television systems
with a view to giving official approval to one system
which would then be adopted nationally. After hear-
ing the claims of the three systems outlined above,
the FCC licensed the CBS frame sequential system,
which undoubtedly was the simplest from the
technical point of view and was capable of giving
very good pictures. Nevertheless, it was felt in many
quarters that it was an unwise decision for two
reasons : first, an all -electronic system would be
preferable ; and second, a compatible system would
be preferable. The phrase " compatible system "
implies that the colour system must transmit pictures
which can be resolved as black and white pictures
on a normal receiver. The line and frame timebases
must be run at the same frequencies as for black and
white reception, and the colour information has to
be transmitted by some means or .other leaving the
luminance signal to give a black and white picture.
Thus it was that in less than two years the FCC had
withdrawn its licence and called for a complete
shut -down to all colour television production.
Following this, as a result of co-operation amongst
the radio and television manufacturers, a new system
was evolved in which the chrominance signal was
sorted from the luminance signal and transmitted on
a special subcarrier within the same channel as the
normal black and white television. This simul-
taneous system was approved by the FCC and is now
the standard colour television system in the U.S.A.
A modification of this system has been developed in
this country to fit in with the British 405 -line picture
and the BBC have been making engineering tests of
this modified system as was reported in the February
issue Of PRACTICAL TELEVISION.

(To be continued)
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IN the January issue we itemised some of thf
. faults which occur in cathode-ray tubes and
gave some practical means of overcoming the

more common of these defects. A reader has taken
us to task for not being more comprehensive and
for making a misleading statement. This was in
reference to a fault which often happens on MuIlard
tubes in particular, where an internal short produces
a " no raster, no E.H.T.- condition.

We said that in the event of an internal breakdown
there was little which could be done and that the
tube would have to be replaced. In some cases this
is quite true, and, indeed, some time ago it was so
in nearly every case. This particular defect, happily,
does not seem to occur so frequently now, however,
and in the majority of cases the tube can be saved.

'It should be understood that the following pro-
cedure is applicable to Tetrode and Pentode tubes,
as shown in Fig. 1, and not to triode tubes at all,
for obvious reasons.

Usually, the defect shows in the receiver as an
E.H.T. fault where no spark is available from the
anode cap of the C.R.T. or from the E.H.T. rectifier
heater. However, when the anode cap is removed
from the tube, the E.H.T. immediately comes to
life and vigorous sparking results when the cap
approaches any metallic body or human body !
It should be understood that an upset in the receiver
circuits could cause this condition. If the grid voltage
is in excess or even is slightly under that of the
cathode, in -some cases the effect is simulated. In
the majority of cases, however, it will be found that
the fault is usually met where a tetrode or pentode
tube is employed, and the usual cause is a leak or
short between the cathode and grid of the tube.

The base holder is usually of the duodecal type,
and the connections are shown in Fig. 2.

The valve pins are numbered from the spigot in
a clockwise direction. Thus pin 1 is a heater, pin 2
is the control grid. Now on some bases only half of
the base is used so that it appears semi -circular.
Base tags are still numbered the same, 1 and 2 to the
left of the spigot, 12, 11 and 10 to the right. This
represents a tetrode base and all up-to-date bases

No. 19.-FURTHER NOTES ON CATHODE-RAY

TUBES

By L. Lawry -Johns

employ the complete circle of tags as pin 7 may be
required for a pentode tube. In some cases this may
be found shorted to pin 11 (cathode) and in others a
separate lead may be taken to 'it. Even where a
tetrode tube is in use, pin 7 may be shorted to 11
to provide for the fitting of a pentode tube at a later
date. Taking an, example, a PAM 14in. model was
examined for a " No Picture " fault. The customer
stated that the picture would appear at odd intervals,
and then vanish again. The set was switched on,
allowed its usual three minutes to warm up, and the
fact that the line timebase whistle was not of -normal
pitch was noted.

No EHT was present at the tube anode.
The EHT connection was removed and immediately

the line timebase whistle became normal and the

Heater
Fig. 1.-Showing pentode
base and internal con-

nections.

Cathode athode
Heater

Fig. la.-Showing tetrode
base and internal con-

nections.

EHT sprang to life, with healthy sparks and the
usual unconnected " hiss. Upon replacing the
connection, the screen lit up momentarily and the
EHT once more disappeared.

The tube was a tetrode with tag 11 shorted across
to tag 7 which was, in this case, an unconnected
pin. The shorting lead was removed from tag 7
and connected to tag 2. The lead to tag 2 was then
removed and placed on to tag 10. The usual Al con-
nection was removed from tag 110 and taped up.
The set was tried again and the customer could
detect no difference between the displayed picture
and the original with the Al lead connected. The
writer noticed a fall off of " attack " and general
brilliance but the result was extremely gratifying and
a really good test card could be resolved.
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The customer was particularly pleased as he could
now advance his brilliance control without the picture
losing width and focus upon approaching maximum.
This was, of course, due to the emission of the tube
being lower and thus it was not tending to overload
the EHT supply at excessive brilliance.

This was a case where a cathode -to -grid short in
a tetrode tube was overcome by using the Al grid
as the control grid and strapping the cathode to the
control grid permanently. The Al supply lead was
left disconnected.

In another case the receiver was a Ferranti 17K5.
Similar symptoms were noted and the tube base
showed that tag 10 was strapped to tag 7. Pin 7
was actually, in use, the tube being of the pentode
type. In this case, the strap was removed from
Eetween 7 and 10, the lead to 10 was taken to 7 and
the grid lead to 2 was taken to 10. Then a shorting
lead was wired across, from 11 to 2. The result was
that the tube functioned in every way 'as good as
before the short occurred.

In this case the wiring had been arranged so that
the tube continued to operate as a tetrode.

It is stressed that the emission of the tube must be
basically good if a reasonable picture is to be resolved
on a tetrode tube, such as an MW31/74 and others
in the l4in. and 17in. range as the loss of voltage
on the first anode is considerable, and the tube is
really functioning as a triode which it was never
intended to be.

An example of what is meant was the case of a
small Bush TV22. The picture had been quite satis-
factory until it became uncontrollably brilliant and
failed altogether. The tube was an MW22/16. A

1-1 .

(a) ( b)

A/

Fig. 2.-Showing tetrode base (a) and pentode base (b).

grid -to -cathode short was diagnosed and the tag
wiring was duly modified. The result was an extremely
poor picture.. A new tube was fitted, using the base
holder still wired for the fault condition, and a
very reasonable picture was obtained. The point
having been made, 'the proper wiring was restored
and the picture was still further improved. Thus,
before the letters commence to pour in ! A worn
tube is unlikely to operate satisfactorily with
rearranged base wiring, unless it is of the pentode
type and is rewired as a tetrode. Another tube
fault which was touched upon in the January issue
but which merits further comment is that of a partially
shorted' heater. When a, tube suddenly displays
symptoms which indicate a soft or low emission
condition the receiver being of the A.C./D.C. type, a
glance at the rear of the tube neck will often show
that the heater is glowing a dull red rather than the
more usual healthy yellow. A voltage check with a
meter will indicate that the volts drop across the
heater pins is approiimately half of what it should
be. Another point which may be noticed is that the
tube is of theion Trap type, where a small magnet

is employed to straighten out the electron beam.
Now the effect of this magnet upon the tube

heater is not generally realised.
If the tube neck is examined, a painted line will be

seen which indicates the approximate position for
the Ion Trap magnet's initial alignment. Also on the
magnet itself is a small arrow. When the magnet
is aligned with the arrow toward the tube face it will
be approximately on the line. If the magnet is
rotated 180 deg. to the other side of the tube neck
the tube will not illuminate due to the electron beam
being thrown completely out of line.

If, however, the Ion Trap is reversed so that thd
arrow points to the rear, correct operating conditions
are obtained with the magnet on the opposite side
of the neck to the line.

This may be very elementary stuff for many of the
readers, but it is none the less essential for the not -so -
well -informed to, be clearly briefed, upon this point.

This is the reason : in a large number of cases
where a partially' shorted heater exists, movement of
the Ion Trap magnet will cause the fault to clear and
recur as the magnet rotates about its optimum setting.

Quite often, by completely reversing the position
of the Ion Trap magnet, i.e., so that it is rotated
through 180 deg. and the direction of the arrow is
reversed, a fault condition can be cleared. If possible,
rotation of the tube itself may help initially to clear
the short although a slight tap on the neck of the
tube will often perform the same function.

In an earlier article in this series it was mentioned
that rotation of a tube is often beneficial. This is
particularly valuable where an internal short exists
and it is not convenient to install an isolating trans-
former.

In a large number of cases a heater -to -cathode
short can be cleared by this means, at least tem-
porarily. Also, before leaving this heater -to -cathode
short subject, the fault condition of no EHT can
quite easily be caused by this defect. If a tube heater
is in an A.C./D.C. chain, and is the last heater to
chassis, as is usual, an internal short will result in
the cathode being virtually taken to chassis potential,
leaving the grid biased positive. Thus the condition
of heavy beam current is provoked and the EHT
supply may be overloaded.

The golden rule, therefore, is to check the tube
base voltages before taking any action.

COMMERCIAL TELEVISION IN THE NORTH
ON May 3rd Winter Hill, the Independent Tele-

vision Authority's first station in the North of
England, came into programme service.

This marked the climax to seven months' intensive
work by Marconi's Wireless Telegraph Co., Ltd.,
who have been responsible for building the entire
station.

Some idea of the task involved may be gathered
from the fact that before constructional work could
begin a layer of peat of up to 7ft. in depth had to
be removed before a solid foundation was reached.
The severity of the past winter was an additional
handicap.

The Marconi vision and sound transmitters
installed are 7I/10kW and 211(W respectively. The
outputs from these are combined and fed to a 16 -
stack aerial, producing an effective radiated power
(vision) of 100 kilowatts (see illustration on page 515).

The aerial tower is 445ft. in height and the station
is sited at a height of 1,440ft. above sea level.
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SETTING the sensitivity is best carried
out on the weakest signal, the gain of
the tuner being at maximum when C5 is con-

nected to chassis and the I.F. amplifier gain control
adjusted to give a picture having the correct degree
of contrast. If now the tuner is switched to another
channel with a stronger signal the variable resistor
connected to SW5 is then readjusted, in which case
the gain of the I.F. amplifier is reduced and the picture
contrast remains constant. This is the preferred
arrangement where the receiver is located anywhere
but in a transmitter swamp area.
An Alternative

An alternative arrangement where the receiver is
located close to a transmitter is to set the I.F. ampli-
fier contrast control to the correct setting on the
weakest signal with SW5 connected to C5 on the
tuner and then taken direct to chassis so as to obtain
the maximum sensitivity on the tuner. Then switch
to the alternative channel which will be the strongest
and adjust the variable resistor which will be con-
nected to C5 via SW5 to give the correct gain and
contrast. Switching from one channel to another
should now enable a picture having satisfactory sen-
sitivity to be obtained without necessitating further
readjustment.

Models for Channels 2-5
Some confusion appears to have arisen in the

minds of those View Master owners whose receivers
operate on Channels 2-5 as they appear to be under
the impression that the modification details given in
the December, 1955, issue relate only to the Channel I
View Master intended for reception of Alexandra
Palace.

The instructions which were published did, of
course, relate to all View Masters irrespective of the
Channel for which they were originally designed,
but on those receivers operating on Channels 2-5
it will now be necessary to remove the existing sound
rejector circuits as they are no longer required. The
modified bridge " T " rejector being used instead.

The one other point leading to confusion is con-
denser C6 shown on Fig. 4, page 296 of the December
issue, as this condenser only appears in the Channel 1
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DETAILS OF A 3 -STATION TUNER

DESIGNED FOR THE VIEW MASTER,

BUT WHICH MAY BE USED WITH

OTHER RECEIVERS

(Concluded from page 442 Maw issue)

version. C6 has a capacity of 2 pF and must b
connected as shown from the anode of VI direct to
the grid of V6. The grid coil of V6 is specified as
having 9 turns, and in parallel there must be a 10 pF
condenser. The combination of the two condensers
and one inductance thus operates to "suck off"
the sound I.F. from the combined sound vision output
to VI.

Finally, it may be repeated that, although referred
to as the View Master Tuner, and it was, in fact,
designed primarily for that particular receiver, it
may be used with any I.F. strip designed for 34.65
Mc /s vision, and 38.15 MO sound. The only point
to note is that the input arrangements should follow
similar lines to those adopted in the View Master.

This rear view oU the V.111. Tuner clearly shows switch
SW5, referred to last month.
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Yte Mug :611.610.11 jitanzunitto
ADJUSTING TELEVISION RECEIVERS. TO THE NEW SYSTEM

By " Erg "

THE London television transmitter at Alexandra
Palace was the first television transmitter in the
whole world to radiate regular television

programmes. Since its opening i 111936, new techniques
have been evolved and advantage is being taken of
these developments, in the opening of the replacing
transmitter at Croydon.

The London transmitter operated on principles
similar to those used in normal broadcasting
Amplitude modulation was employed and each side -
band was used-termed double sideband modulation.

With present-day techniques it has been found
practical to radiate on one sideband only, and this
is the commom method employed to -day. But for
this system we should not be able to accommodate
so many transmitters within the frequency spectrum
allotted to television.

Although the system is quite often commonly
referred to as single sideband this is not a true des-
cription ; the more correct term is vestigial sideband.
The Two Systems

Fig. 1 shows the double sideband method of trans-
mission such as has been used from Alexandra Palace.
The vision carrier is set at 45 Me/s and radiation
takes place for 3 Mc/s each side of the carrier to cater
for the full vision signal. The sound transmitter is
radiated on a carrier 3.5 Mc/s from the carrier, i.e.,
at 41.5 Mc/s.

In the case of transmissions as shown in Fig. 1,

the method used at the receiver was to adjust the
R.F. and I.F. stages to receive both sidebands ;

Sound Vision
Carrier Carrier

Lower
Sideband

Upper
Sideband

41 42 43 44 95 46

Frequency

Fig. 1.-The double sideband.
thus the R.F' and I.F. sections needed a bandwidth
of 6 Mc/s.

The vestigial sideband method is shown in Fig. 2.
The sound is set on its carrier at the same position as
before but the vision has part of the upper sideband
suppressed. It is not practicable completely to sup-
press the upper sideband-a small proportion remains
unsuppressed and this is transmitted.

In practice the upper sideband is transmitted up to
0.75 Mc/s.

Now it is obvious that it is not practicable to effect
transmissions which cut off dead as shown by the
straight vertical lines in Fig. 2. Actually severe
attentuation takes place above 0.75 Mc/s above the
carrier and at 2.75 Me/s below the carrier and the
result is more like that shown in Fig. 3. .-

47 48 49

Further inspection Of Fig. 3 shows that this will not
give a true result as, although correct response will
be obtained for the higher frequencies, at the lower
frequencies we still have double sidebands. This
means that if our receiver was adjusted in this manner
the output of the lower frequencies would be doubled.

The effect on the screen is over -emphasis of the
lower frequencies and the picture would appear
smeary especially in the blacks, black portions having
long tails to the right of them.

To overcome the problem, the response of the
receiver should be such that the carrier is set at half-
way down the slope (6db down). The detector will
now respond correctly and the small portion of
double sideband will be added to that attenuated
below the carrier and correct conditions will be
obtained.

It is important therefore to ensure that the response
of the receiver is adjusted so that it is 6db down on
the carrier.

Classes of Receivers
Sutton Coldfield transmitter was the first of the

single sideband television transmitters to be con-
structed in this country and at this time a change -over
began to take place in the design of receivers. Until
the advent of Sutton Coldfield most receivers were
of the "straight " type R.F. amplification being
used throughout. A superhet was something of a
rarity.

These straight receivers built for the London
transmitter were mostly tuned so that both side-

1:71- Vision
Carrier

41 42 43 44 45 46 47

Frequency -a-.

Fig. 2.-Vestigial sideband.

bands were covered. The superhets began to become
more prominent mainly because of manufacturing
processes.

A straight receiver was quite efficient but where
different channels were being used, a different
receiver had to be built for each channel. To avoid a
lot of duplication and to ease production difficulties;
superhets came to the fore and these were mostly
designed for lower sideband operation.

At first two classes of superhets were made, some
designed for Sutton Coldfield and some for London.
For the Midland transmitter single sideband operation
was required and this was effected in the 1.F. stages,
rejector coils being fitted to cut the sound channel
from interfering with the vision.
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The 'London receivers were either double sideband.

or in some cases, upper sideband reception for vision.
This latter method enabled the receivers to be opera-
ted without the need for rejectors on the vision strip,
to cut the sound from the vision.

Nowadays, with multi -channel receivers, all com-
mercial receivers are arranged to operate on the
lower sideband.
Straight Receivers

Where straight receivers are employed, then two
troubles may arise from the new transmitter. The
first is sound on vision, and the second is a deteriora-
tion in quality of the received image, the pictures
appearing less sharp.

To remedy the first trouble two or more sound
rejectors may be required. These can be made quite
easily by winding about 9 turns of wire on a *in.
diameter coil form and tuning with an 0-30pF con-
denser. In some cases a 22pF condenser can be
connected across the coil and the coil tuned by using
the core.

There are two methods of connecting the rejector.
One is by grid insertion and this is shown in Fig. 4.
The coil is tapped at two turns up from the bottom
as shown and connected in the grid circuit.

The second method is by cathode insertion and this
is shown in Fig. 5. The coil is connected directly in
series with the cathode of the. R.F. valve.

The placement of the coils will be determined by
the number of R.F. stages and where the sound is
tapped from the R.F. circuits. As a guide, a four valve
1.F. strip (4 I.F. valves) could have one rejector at
valve 2 and one rejector at valve 4.

Under normal circumstances two rejectors should
be sufficient especially if they are made high -Q using
22 s.w.g. wire and low -loss coil forms.

The best method of adjustment would be to retune
all R.F. stages to peak to the vision signal and then to
adjust the rejectors so that there is minimum sound
breakthrough. Having done this then the R.F. circuits
should be stagger tuned for the best possible quality,
and this is best done on Test Card C.

By careful adjustment it should be possible to get
a picture of the same quality that was obtained
previously from Alexandra Palace.
Double Sideband Superhets

In the case of a double sideband superhet somewhat
similar results may be noticed. This is some inter-
ference from sound, and some loss of picture,
quality. (The sound interference will not, of course
become noticeable until the alteration of the televisor
to single sideband is attempted.)

To cut the sound from the vision will require two
or more rejectors which should operate at sound I.F.
As the I.F. of receivers vary there may be some
necessity to experiment. As a guide an I.F. of about
9.5 Mc/s can be used and a coil comprising about
22 turns 34 s.w.g. enamelled wire on a win. diameter
coil form, tuned with an 0-30 -pF trimmer, should
work in most circuits.

Great care must be exercised in placing these
rejectors ; they must be screened and must not cause-

loss of quality through destruction of the existing
pass band.

To tune the receiver it will be necessary to retune
the R.F. sections to the lower sideband ; if instru-
ments are not available much care and patience
will be reauired.

Having done this then the rejectors should be
tuned to cut the sound on vision effects but the
quality of the picture must be guarded. Some
variation of the oscillator is permissible, but this is
best done on Test Card C.

If it is found that the use of the traps seriously
affects the quality of the picture, then the coupling
between the traps and the circuits can be loosened.
In the case of a grid rejector this is most easily done
by inserting a small condenser of say 5 pF between
the coil tap and the grid of the valve.

Upper Sideband Superhets
Some superhets have been made to operate on the

London Frequency on the upper sideband. This
was to ensure that no sound interference was exper-
ienced and the object was accomplished without the
use of sound rejectors.

These receivers are those which are particularly
difficult to get working in Band III with the aid of
converters.

One important point is that it is still possible to
get a picture through without modification in some
cases, because there is still 0.75 Mc/s of the upper
sideband included in vestigial sideband transmission.
The quality of the picture will, however, be rather on
the poor side.

The alteration of such receivers should not be
undertaken lightly ; the success of the operation will
depend much upon the skill and knowledge of the
person doing the job.

For success a signal generator is almost essential
and this is not the equipment of the average amateur.

Failing the use of such an instrument, some patience
is called for.

Sound Vision
Carrier Carrier

4/ 42 43 44

Frequency -3. -
Fig. 3 -Typical response curves.

The first step is to retune the R.F. stages to the
lower sideband, and then to make and insert the
rejectors. If sound on vision is not experienced the
rejectors can be left to later if desired.

The oscillator should be tuned for maximum
sound and then the vision I.F. stages must be tuned
for maximum vision, without altering the oscillator
from maximum sound position. Ignore the sound on'
vision to start with and continue tuning for maximums
picture.

When this stage is reached the sound rejectors
can be inserted so as to cut the sound from the vision.

Now detune the oscillator towards the vision,
away from the sound and then retune the vision
stages to maximum picture. Retrim the oscillator
to the sound channel and note the loss of picture.
The aim is to adjust the vision I.F. stages so that
when the oscillator is swung to maximum sound the
" volume of the picture signal is cut by half. This

46 47
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gives tit:, correct position for the oscillator, which is
6db down on the vision carrier.

The remainder of the work is best carried out by
using Test Card C and the vision I.F.'s should be
very carefully adjusted for maximum quality. The

Fig. 4.-A grid rejector. Fig. 5 -A cathode rejector.

oscillator should not be moved from the position
obtained by the previous process or the whole
alignment will be upset.

However, by very careful and patient work it
should be possible to obtain quite good results.

Another important point to note about this
process is that it can be applied to receivers which
have not worked with Band Ill converters. Indeed,
when a receiver has been adjusted for the new trans-
mitter then it should be capable of being worked with
most of the Band HI converters which are available
on the present market.

One point which must not be overlooked is that
in very many cases the 1.F. coils will be found to have
the cores practically sealed in position by some
method. Great care must be exercised when dealing

with these cores so as not to break them ; a spot
of methylated spirit is often of value.

All trimming must be done with an insulated
trimmer. A metal trimmer such as the blade of a
screwdriver will give false results.

Aerials
There should be no need to

alter the aerial systems except
where highly directional arrays
are employed. In these cases it
may be found necessary to alter
their direction somewhat.

Where the receiver is _located
near the new transmitter it may
be found that the signal is too
strong. In this case attenuators
can be fitted in the aerial circuit.
A simple attenuator is shown in
Fig. 6.

A simple attenuator of this
kind should be found suitable
for most cases; and can be wired
directly into the aerial circuit
within the receiver chassis.

A point worth observing is
that it is generally better to fit
an attenuator to the aerial system,

than to reduce the efficiency of the aerial by replacing
it with one of lower quality. A poorer aerial will
reduce the signal to noise ratio-an attenuator still
retains that ratio.

When the new transmitter.gets into its stride many
people will feel the benefit of its increased range
and power.

Fig. 6.-Circuit of an attenuator.

L. C. Jesty Honoured by I.R.E.
THE Institute of Radio Engineers, New York, has

honoured Mr. L. C. Jesty, of.Marconi's Wireless
Telegraph Co. Ltd., by electing him a Fellow of the
Institute. The citation reads :-

Mr. L. C. JESTY

" For leadership and
personal contributions in
the development and
evaluation of television
systems."

L. C. Jesty, B.Sc.,
M. I. E. E.,  F. Inst. R. E.,

F.B.K.S., is Chief
of the Television Research
Group at the 'Marconi
Research Laboratories,
Great Baddow, in which
capacity he joined the
company in 1949. In recent
years he has been closely
connected with research
into, and evaluation of,

colour television systems, and has done much
pioneer work on Anglicised versions of the
NJ.S.C. system, with one of which the BBC is
now conducting experimental transmissions.

First Radar Tube
Mr. Jesty, after graduating from University College,

Southampton, was appointed to the staff of the G.E.C.
Research Laboratories at Wembley, Middlesex, in
1927, and was for some time engaged in research on
electric lamps. In 1933, hoWever, he started and built
up a cathode ray tube research group. He was
responsible, among other things, for developing
the "safe " bulb shape (which made large tubes
possible), and the- rigid concentric electron- gun
assembly, which subsequently satisfied airborne
radar requirements -in withstanding vibration, so
contributing materially to the first radar tube to be
used in aircraft-the VCR97.

In 1938 he commenced specialist work on radar
applications of cathode ray tubes. Wartime radar
personnel will recall the VCR84; the first 12in. tube
with a double -layer, long -afterglow screen, for which
his team was responsible. In 1944 he was promoted
to the leading scientific staff of the laboratories.
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C.R.T. ISOLATION TRANSFORMER
Type A. Low leakage windings. Ratio 1 : 1.25
giving a 25% boost on Secondary.
2 v.,, 10/6 ; 4 v., 1018 ; 6.3 v., 10/6 ; 10.8 v.,
10/6 ; 13.1 v., 3.016.
Ditto with mains primaries, 12/8 each.
Type B, Mains Input 020/240 volts: Multi
Output 2. 4, 6.3, 7.3, 10 and 13 volts. Input
has two taps which increase output volts by
25% and 50% respectively. Low capacity,
suitable for most Cathode Ray Tubes. With
Tag Panel, 21/- each.
Type C. Low capacity wound transformer for
use with 1 volt Tubes with falling emission.
Input 230/240 volts. Output 1-21-21-2/-3
volts at amps. With Tag Panel, 17/6 each.
NOTE. -Lit is essential to use mains primary
types with T.V. receivers having series -
connected heaters.

TRIMMERS. Ceramic. 30, 50, 70 pf.. 9d. 100 pf.,
150 pf., 1/3 ; 250 pf., 1/6 : 500 pf.. 750 pf., 119.
RESISTORS. All values.. 10 ohms to 18 meg.,
5 w., 9d.: 8 tv., 6d. ; 1 W.. 8d.: 2 Sr., 1/-.
HIGH STABILITY. 8 w., 1.;,,, 2.1-. Preferred values
100 ohms to 10 meg.
8 watt WIRE -WOUND RESISTORS 1/3

10 watt 25 ohms -10,000 ohms 1/8
I8 watt 2/-
17,000 ohms -50,000 ohms, I w., 14 ; 10 Sr., 213.
KNOBS. GOLD ENGRAVED. --Walnut or Ivory,
1 :In. diam., 116 each. Not engraved, 1.'- each.

PURETONE RECORDING TAPE
1,200 It. on standard fitting 7" Plastic
reels. Brand new boxed 17 6.

0/P. TRANSFORMERS. Heavy Duly 5n InA., 4/6
Ditto, tapped primary, 4/9. Multitutio, push-pull
6,8. Tapped small pentode, sig.
L.F. CHOKES 15/10 IL 00;65 mA., 5'-; 10 H.
.1.2.4r ma., 10/8: 13 H. 150 east., 1203.
MAINS TRANS. 350-0-350, 80 mA., 6.1 v. tapped
4 v. 4 a., 3 v. tapped 4 v. 2 a.. ditto 250-0-230, 21/-.
HEATER TRANS. Tapped prim.. 200/250 v. 6.3 v.
11 amp.. 7/6 ; tapped sec. 2, 4, 0.3 v., 11 amp., S/6.
VCR97 TESTED FULL PICTURE, 22.
COPPER PLATED AERIAL RODS. t x Mo. push
fitting. 3/-doz.. p. S p. 1/, Aerial ite Earth rods, 4/-.
ALADDIN FORMERS and core, fin., 8d. ; pin., 10d.
tin. FORMERS with Cans and Cole. tin. so. a
11in. awl din. sq. x 21in., 2,'- ea.
TYANA.-Midget Soldering lron. 200/220 v. or
2301550 v., 14111. Solon Midget Iron, 24/-.
HIKE TRANSF. Ratio 50 1, 3/9 ea.
MAINS DROPPERS. 3 x Ills. Adj. Sliders, .3
amp. 750 ohms, 4/3. .2 amp.. 1.000 ohms, 4/3.
LINE CORD. .3 amp., GO ohms per foot, .2 amp., 100
ohms per foot, 2 way, 60. per foot, 3 -way, 7d. per foot.
LOUDSPEAKERS P.M. 3 OHM.

Goodmans, 1716. 7im'a din. Coodmans, 21/ -
Gin. x 410. Rola, 1903. 8in. Elm, 22/61

Goothnans, 18011. 10in. R. & A. 30/-,
61itt. ditto w/Trans., 21/-. 12in. Plessey 39/-
8in. M.E. 2.5 k. or 1 k. field, tapped 0.P. transf., 24/S.
CRYSTAL DIODE, 0.E.C., Circuit Book, 1/-.
HIGH RESISTANCE PHONES. 4,000 ohms, 1716 pr.

GARRARD S SPEED AUTOCHANGER3
Hi-Fi model 75 BRAND NEW.
Our price 28-19-8, carriage 8/6.

SWITCH CLEANER Fluid, squirt spoilt, 4/3 tin.
TWIN GANG TUNING CONDENSERS. .0005 mfd.
midget with trimmers, 8/0 ; 375 pf. midget, less
trimmers, 6;6 ; .0005 Standard size with trimmers
and feet, 9/- : less trimmers. 8/-; ditto, soiled, 2/8.
SPEAKER FRET. Woven Plastic TYGAN. Walnut
tone. 1210. wide, 2/- per foot. Expanded metal,
Cold 98 x 121n., Silver, 13lin. x Olin., 2/- each.

VALVES
All Boxed

8/8
1R5

1T4
185
384
2174
5134

GAMG
tiAT6
637
6K8
60L7
efIN7

(IVOCT
EBC33
En°

Sylv. Red
EF9 I

A SMALL SELECTION FROM OUR STOCKS
New & Gnaran

8 16
OBS we BA/L5 584
0.D2 ChM 12AT7

EF50 6E6 EBC41
Equip. 6K70 EBF80
SP61 8/8 ERR EOH35
6P41 31/6 II VR2 ECI.80
EF92 6116M (near) ECH42

EF41
7/6 7/6 EFSO

6V6G 2 EL 4L

6X4 liV112 A EM4°
KT33C61(5 PEN15 min4

807 V2.1 ELK
VP' -'3 FY31

12k7, : 51.6,552-1 6Q7
Special Price -37,6-11m Set. X70

EA50

7/6
6BE6
6131V6

6106
11K7OT

00A7 EPI0

ALL WAVE RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
8.W. 16 m.--50 LATEST MULLARD
M.W. 100 m.--550 1:C1141, EF41, ERC41.

EL41, EMIL. 805 m.-2,000 m.
12 month Guarantee.

A.C. 200/250 v. 4 -way Switch ; Short -Medium -
Long -Gram. A.V.C. and Negative feedback.
4.2 watts. Chassis 131 a 51 a 21in. Glass Dial
10 x 48in. horizontal or vertical available.
2 Pilot Lamps, Four Knobs, Walnut or Ivory.
Aligned and calibrated. Chassis isolated from
mains.

I gns. Carr. Ins., 4!0.

MATCHED SPEAKERS FOR ABOVE CHASSIS
8In., 19/6 ; 10in., 25/-; 12in., 30/-.

RCS SCOOP
Collate Auto -changer RC531 for 78 r.p.m. 10In. and
12in. records. Brand new in maker's boawl
impedance lightweight Pick -op with sapphire needle.
will match any Amplifier or Radio. Less than halt
price. £5.19.6. can'. and Ms. 5/6.

£8-19-6 Post Free,

Brand new Plessey 3 -speed Autochanger Mixer
Unit for 7, 10 and 12in. Records. Twin Hi-Fi
Mal Head with Duopoint sapphire stylus.

Plays 4,000 records. Spring mounting. Base-
board required 158 121in. Height Still.

Depth 2in. Super Quality. 200;250 v. A.C.
Walnut Veneered Playing Desk cut out ready
Mr Plessey, only sold complete with Changer
10/6 extra.

AMPLION. 3 -speed Single Record unit
with Acos 37 Turnover Head, each Sapphire
Stylus plays 2,000 records. Starting Switch
Automatically places Pick-up on records, 7in.,
10in. or 121a. Auto Stop. Baseplate 12 x fign.
Height tin. Depth llin. Price 27.15.8, post I ree.

B.S.R. MONARCH. 3 -speed Motor and Turn-
table with selecting switch for 33, 45 and 78
r.p.m. records. 100-120 v. and 200-250 'v. A.C.
50 cps. Also B.S.R. MONARCH Lightweight
Pick-up with Aces Xtal turnover head, separate
Sapphire stylus for L.P. and Standard records.
SPECIAL OFFER, THE TWO 104.15.13, post0/6.

CAN TYPES2/276 0, 100. 25 v. 2'- +16;45(1 V. W.'
214511 ,'. 21 ,ou v. 4/6 16+141450 y. 5/8

1:01 v. 2 1
.t/45o y 2 - 10 500 V. 16+24/350 v. 4/8

6!- 32+32/350 v. 403
8/500 v. 9 CAN TYPES 32-i-32;430 v. 6/8
10'45n s. 3 6 0 3d, 64-120/275 V. 7/6
18 310 3. 4 - If; 5t e. y C. 64+120/350 v. WE22:511,, y 5'5'sv. 4/- 100 200/275 V.
2M25 Y 17o5351. v. 5/8 12,6
50,25 v. 1:9 :256'37,8 v. Isq/ 1,000:1,000/4 v.

2;- An 15 3/- 0/6
Screw Base Type 511 8/500 v. 31- 16/500 v. 4/-.
SENTERCEL RECTIFIERS. E.H.T.- TYPE FLY-
BACK VOLTAGES. R3.125 kV., 4/3 ; Ii3/40 3.2
kV., 6/-; :i.; kV., 6/6; K3/50 4 kV., 7/8:
83/100 8 kV.. 12;6: MAINS TYPE, RM1, 125 v.,
60 n/A.,. 4i- ; R312. 11111 mA., 4/9 ; RK3, 120 mA..
5/9 ; h5f4, 950 V. 275 18/-.
COILS Wearite, "P" type, 3/- each. Osroor Midget.
"Q" type adi. dust core, 4,- each. All ranges:
H.F. CHOKES, iron .cored. 14 M.11., 3/- each.

ALUMINIUM CHASSIS. 18 s.w.g. undrilled
With 4 sides, riveted- corners and lattice rising
holes, 9810. sides, 7 a 4in.. 4/8 ; 9 x 6in 5/9 ;
11 Iin., 6/9 : 13 s 8i43; 14 11M., 10/6 ;
15 a 14 in, ; :18 x 16 x 3in., 16/8.

FULL WAVE BRIDGE SELENIUM RECTIFIERS.
2. 6 or 12 V. IL amp.. 8/9 ; a., 11/3 ; 4 a., 1716.
CHARGER TRANSFORMERS. Tapped input 21101
250 v. for charging at 2, 6 or SO v., 11 amp., 13/6;
4 amn.. 21/..
All BEENARDS books in stock.

2X2 VALVE MANUALS I & 5/- part.
K1148 VALVE and TV TUBE equivalent 5/-.EB34ACID HYDROMETER. New Ea Govt. Unbreak-

able. Packed in metal case 7 a .Wa. dia., 4/6.
WAVECHANGE SWITCHES.
S p. 4 -way 2 wafer, long spindle
2 p. 2 -way, 3 p. 2 -way, short spindle ... 2,6
2 p. 6 -way. 4 p. 2 -way, 4 p. 2 -way, long spindle 2/8
3 p. 4 -way, 1 p. 12 -way, long spindle .. 316
VALVEHOLDERS. Pax. Int. Oct. 411.,'1750,.EA50,
6d. EISA, CRT, 1'3. Eng. and Amer. 4, 5, 6, 7 and
9 pin, 1./.. MOULDED Mazda and Ind. Oct. 1:01.,
BIG, BSA. BOG, B9A, 9d., B7G with can 1/6,
VCR97 216, BOA with can 2;6.
CERAMIC. EF50, B70, BOA, Int, Oct. BIG with
can 1/9.
BLACK CRACKLE PAINT, air drying, 3/ -

We have no connection with any other firm. Please address all Mail Orders correctly as below.

499

TELETRON BAND III CONVERTER
For London, Midland and Northern Trans-

missions.
Suitable all T.V. makes, T.R.F. or Superhet.
Ready wound coils, two BF,. valves, all
components, pinched chassis, circuit diagram,
wiring plan, COMPLETE KIT Mr maim
operation 900-950 V. A.c. 23.10.0.

AS .AROVE 1e0.. Poll" ER PACK. Requires
200 v. In mA. 11.1'. 6.3 v. .6 a. L.T. 22.5.0.
Mains Transformer to above Spec. ... 10/8
Min. Westiughoi0e Rect. ditto .., 8/6
B.B.C1.T. crcssover unit 7/8
Punched and drilled chassis 3/9
Larger chassis for Mains Model ... 61-
Teletron Coitset sill,plans 18/ -
Full plans and circuit details ... 6d.

Volume Controls 80 .COAX
Long spindles. Clinton- Semi -air spaced Poly -
teed 1 year. All value, these insulated. tin. dia.
10,000 ohms to 2 Meg. Stranded eore. 11.1
No .O.P.Ov . Losses cut 5i -J UM yd.

STANDARD oj
tin. Coax. UV. yd.

COAX PLUGS ... 1 DOUBLE SOCKET ... 1/S
SOCKETS -. OUTLET BOXES ... 4/6
BALANCED TWIN FEEDER, yd. 6d. 80 or 300 ohms.
DITTO SCREENED per yd. 1 -. 80 ohms only.
WIRE -WOUND POTS. 3 WATT. Pre -Set Min.
T.V. Type. All value,. 35 ohms to 30 K., 3/- ea..
50 K.. 4,-. (Curium 50 14. to 2
WIRE -WOUND 4 WATT. Pots. 11in. Spindle.
Values, Bat ohne. to 50 K.. 5,8: 100 K., 8/8.
CONDENSERS. New stock. .001 mfd. kV.
T.C.c., 5:6. Mitts, kv., 9.6 ; toll pt. Cl 500 pi.
Micas; 6d, To,ilo, ri110 v..0(11 ,h; ml mid., 9d. :
.00, .23. 1 8 : .3, 1 ; :120 0 9d. :10.100

C1/3 ; 2.5110 colt, NB.
ERAMIC CONDO., 500 pf. to .01 mid., 10d.

SILVER MICA CODENSERS. pi. to 500,
1,,.; 6110 pf. to 3,000 pf.. I/3. DITTO 1°,,

1.5 pf. to 500 pf.. 1'9 ; 515 pi. to 1,000 p1,,

I.F. TRANSFORMERS 7/6 pair
465 He s Slug tuning Miniature Can, 28in. x
Sin. x tin. High Q and good bandwidth.
By Pye Radio. Data sheet supplied.

NEW ELECTROLYTICS. FAMOUS MAKES
TUBULAR i TUBULAR

T.V. PRE -AMP. (MeMICHAEL). Tunable
Channels 1 to 5. (Will Amplify Output of your
Band 3 Converter.) Midget size, High Gain
Fringe Model, B.V.A. Valve, Full instruction,
Ready for use. (11.T. 200 v., L.T. 0.3 v...3
amp. requited.) BRAND NEW 25 - each.
SPECIAL MAINS POWER PACK for above,
25/- extra.

F.M. TUNER COIL KIT. 22/8. H.P.
Aerial coil, Oscillator Coil, two I.F. Trans-
formers 10.7 Mels. Detector transformer aml
heater choke. 'With circuit nod component
lies, using, four GAMS. Chassis and Dial, 19.6.

RADIO COMPONENT SPECIALISTS 307
Eed.

WHITEHORS RD.,
WESTp

CROYDON
OPEN ALL DAY -(W 1 p age list 3d.

Tel. TI-1016SI, 2.4195 133 sr 64 pals door, 43 -hour postal Service. P. & P., I,- E2 orders post free. (Export Extra.) C.O.D. Service 1,6



500 PRACTICAL TELEVISION June, 1956- _

F.M. TUNER
This tuner is based upon the very
successful circuit published by
Data Publications. We have made
up models at all branches and
will gladly demonstrate. Sta-
bility is extremely good and
making and aligning most sim-
ple. Cost of all parts including
valves, prepared metal chassis.
wound coils and stove enamelled
scale, slow-motion drive, pointer,
tuning knob. In fact everything
needed is £6 12 6. Data is included
free with the parts or is available
separately, price 2/-. Extra for
fringe area model, 20/-.

THE CLEVELAND
ORGANTONE

5 valve 3 waveband superhet cover-
ing Long, Medium and Short waves.
Osram miniature valves-low loss
iron coils - permeability -t u n e d
I.F.S. - full A.V.C.-variable nega-
tive feed-back-gram. position -4 watts
output-particularly fine tone. Chassis
size 7in. x 71n. x Tin. approx. Tested in difficult areas, where
exceptional results have been obtained. Price £1111010

Carriage and ins. 10/-.

THIS MONTH'S SNIP
14" T.V. CABINET
14in. T.V. cabinet of the latest
styling made for one of our most
famous firms-beautifully veneered
and polished-limited quantity -
19/6 each. Carriage and packing
;03 extra.

ELECTRONIC PRECISION EQUIPMENT LTD.
See page 513 for address

AM FM RADIOGRAM CHASSIS

This is a 7 -valve A.C. mains
operated receiver. An excep-tional per former on long,
medium and short A.M. bands
and on the new V.H.F. band. It is an ideal unit for a quality
radiogram.
Special features include magic eye tuning indicatOr, extra
long scale and pointer travel-latest circuitry employing full
A.V.C. feed -back. etc., etc.
Undoubtedly one of the finest AM/FM chassis available today.
Chassis size 17iin. x Nino x 7lin. Price £23/17/6. carriage,
packing and insurance 20/- extra.

RECORD PLAYER 14/10/0
3 -speed

Gramophone Motor
Latest rim drive
3 -speed motor with
metal turn -table and
rubber mat. Small
mod. makes speed
easily variable for
special effects and dance work.
Ui-Fl Pick -Up '

Using famous Cosmocord IU-G turn -over crystal. Separate
sapphire for each speed. Neat Bakelite case with pressure
adjustment.
Special Snip Offer This Month
The two units for £4/10/-. plus 5f- post and insurance, or made
up on board as illustrated, E5/1010. Plus 5:- post.

BAND 3 T.V. CONVERTER
FOR THE NEW STATIONS : LONDON, BIRMINGHAM,

MANCHESTER

4216
(2/6 Post)

Complete kit of parts, including ECC85 -and
EF80, with punched chassis 61in. x 44 -in. x 2in.
(200 v. at 25 ma. and 6.3 v. I A. required). Power
pack components to wire on chassis, 20/-.
WIRED, with power pack, ready for use, £4
(2/6 post). Suitable for superhet and T.R.F.
State I.F. or local station.
Interference pattern ELIMINATOR, 8/6 (9d. post).
Does away with the herringbone pattern due to
BBC break -through. State local station. Guaranteed
to work or money back.
3 -speed mixer autochangers. B.S.R., £7.19.6.
Collaro, E9.9.0, carr. 5/- on each. 4d. for full list
of bargains.

GLADSTONE RADIO
P 0. BOX 8, CAMBERLEY, SURREY

" You can rely on US" for . . .

All RADIO and ELECTRONIC COMPONENTS

One of Britain's Largest Stockists of all Leading Makes :
Hunts, T.C.C., Haynes, Allen, Denco, Osmor, Weym-outh,
Morganite, Bulgin, Belling Lee, Teletron, R.E.P.,
Scotch Boy, Ellison, Elstone, Partridge, Wynall, Westing-
house, S.T.C., AVO, Taylor, Goodmans, J.B., Wharfe-

dale, Wearite, Acos, etc.
Suppliers to : Ministries, Development Laboratories,

Education Authorities, etc.
Some of the more difficult parts you may not be able to

acquire
Tapped Vol. Control, Linear C.T. mg., § mg., 1 mg.,
7/6. Linear -I mg., k mg., 1 mg., 6/6. Post 6d.
2 High Stab. 4 w. Resistors. 2% Range, 100s? to
2 meg., 1/6 each. 1% Silver Micas up to 100 pf., 1/-,
280 pf., 1/2. 500 pf., 1/4. 1,000-5,000, 2/6. Post 6d.
Teletron  Band '111 Converter-Punched Chassis, 4/-.
Post 6d. Set of Coils and Circuit, 15/.-. Band Ill Loft

Aerials, 30/- plus 2/- carriage.
Thousands of Valves, Condensers, Resistors-Can We Help

You?
MULLARD 510 and GEC 912 all specified parts and

lists available.
Catalogue, Book Lists, S.A.E.

RADIO SERVICING CO.,
82, SOUTH EALING ROAD, LONDON, W.5.

Tel. : EAL 5737. Next Sth. Ealing Tube, 65 Bus.
1 p.m. Wed.
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A 'View Master' Conversion.
HOW TO MODIFY THIS POPULAR RECEIVER FOR SINGLE SIDEBAND WORKING

By L. D. Stuart

IT is now fairly, common knowledge that all
British television is now transmitted using a
single sideband. The London BBC transmission

on its transfer to the Crystal Palace fell into line with
other stations and now operates on the lower portion
only of the band which it previously employed.

This subject has been adequately treated in articles
in PRACTICAL TELEVISION, the most recent being that
entitled " Alignment of T.V. Receivers " in the
November and December issues of 1955. It is only
necessary here, therefore, to emphasise how the
change affects the performance of the London version
of the View Master.

This stalwart, estimated (see PRACTICAL TELEVISION,
November, 1955) to number 10,000, was designed to
receive vision on the upper sideband. That is, on
the half of the double sideband which has now
been lost to us. The consequences of this are two-
fold. In the first case, many converter units are
designed for insertion between aerial and set to render
it capable of receiving ITA transmissions without
further modification. These will not perform properly
on a View Master tuned to the upper sideband.
Secondly, an unmodified View Master will no longer
receive vision satisfactorily.

I took the opportunity of making a few quite
simple modifications and this article describes my
not unsuccessful efforts at conversion to single side -
band working by re -tuning after adding a few simple
components.

Not unsuccessful, because the receiver has returned
to the custody of a small son who blithely selects
either the BBC or the ITA programme as the fancy
takes him. I am at present using a commercial
version of the " R.F. pentode followed by a self -
oscillating pentode mixer " type. The converter
with cascode R.F. stage described on page 120 of the

Fig. 1.-Circuit of the I.F. coil as originally published.

August, 1955, issue of PRACTICAL TELEVISION works
equally well and has higher gain, which has advan-
tages in certain circumstances to which I will refer
later, while the PRACTICAL TELEVISION converter
should be suitable at greater distances. Separate
H.T. and L.T. supply for the converter is desirable--
the View Master has none to spare, as we all know.
Details

It was obvious that the original design chose
upper ii..leband working in order to dispense with
,he conlif,ication of sound traps, and that tuning the
coils down to the lower vision sideband would
necessitate the employment of one or more naps.
Previous successful experience in another connection
inc fined me towards using the very effective method
described by J. S. Hopwood in the September, 1953,
issue of PRACTICAL TELEvIsION. This applies traps
to the " grid " ends of the grid coils of an R.F.
amplifier.

Inspection of the View Master circuit diagram
(usually depicted as in Fig. 1) was encouraging in
that these " grid " ends seemed to be unencumbered.
Inspection of the actual vision strip soon dispelled
this idea. The R.F. grid connections on the actual
receiver (Which I built to the wiring instructions-
and so, I expect, did you) proved to be not a bit like
the published circuit diagram. The coupling turns
to the preceding ancde coils are in the " grid " ends
of the grid coils of the second and third R.F. valves
(not the " earthy " ends), and are adjacent to the
" anode ends of the primary windings. Rather
like Fig. 2, in fact.

This makes the employment of Mr. Hopwood's
method difficult, but we can see that it would be
simple to add sound traps coupled to the anode
coils, which are automatically effectively coupled

2

$

Fig. 2.-The coupling coil at the " top " of the grid':
coil.
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to the " grid" ends of the following grid coils. It
would simply mean winding the coupling turns of the
sound traps round the tops of the anode -coil formers.
(Note : " tops " here refers to the ends remote
from the chassis-deck-we are inspecting from below)..

These trap coils can be similar to that designated
LI l in .the original circuit. The tuning capacity
required is, however, greater-there is no EF50
grid -cathode capacity to assist. Two traps are
necessary, but I have added a third which serves to
make the tuning of the first trap less critical with
advantages to be described later: One notes, however,
that the coupling turns of the diode input coil are, in
fact, in the " earthy " end. This is probably why the
tuning of the third trap is uncritical.

'The location of the three trap coils, together with
the -number of coupling turns is shown in Figs. 3 and
4. A simple modification of the input circuit, to
adapt it for co -axial feeder, is also shown. This
modification is not necessary if only the BBC pro-
gramme is desired : but is probably essential if the
receiver is to be used with an ITA converter not
specially adapted for balanced output. The diagram
also shows the sound coupling where -the 2 pF
coupling condenser in the original receiver is dispensed
with in favour of a simple link coupling, consisting
of a single turn of 5 amp. fuse Wire between the first
trap and LI I.

A Warning
These conversion instructions will not suffice to

make a bad View Master into a good one. A pre-
requisite is that the receiver be carefully aligned

book, particularly as
to the vision R.F. grid coils which should be peaked
at 45 Mc/s. That is, to maximum brightness of

%p twn

L/I
Fig. 3.-Revised
circuit for the I.F.

section.

TELEVISION kine, 1956

picture. There should be two positions of the tuning
slugs producing maximum brightness-With dark-
ness each side of each position. If this is not so the
inductance of the non -co-operative coil (or coils).is
too high, and shorter slugs should be obtained and
fitted or the bottom turn loosened, or (as in my own
set) removed entirely, thus shortening the winding
by one turn. If your coil formers are of the type having
an internal lip preventing the slug from projecting at

Fig. 5.-How the coupling condenser between L5 and
L5A is arranged.

the end remote from the coil base the second tuning
position may not be attainable even though the coil
is correctly sized. Make sure the slug is not exactly
central when at maximum picture brightness,

Alignment
With this tuning, and that of the sound strip

completed, the traps may be fitted in the positions
shown using, if you are lucky enough to have them,
holes intended fat' coils used in the provincial versions
of the View Master.

L7

T1.

I turn -

I

Re -alignment may then be effected by :
(a) Screwing the tuning slug of LI down (that

1/6 is away from the chassis -deck) one half of a turn.
Say. from 44.5 to 43.5 Mc/s.

(b) Screwing the slugs of L3, L5 and L7 down
from their original up -staggered settings down to
maximum picture brightness and then down as
much more. That is from 47-48 Mc/s to 42-43 Mc/s.

(c) L3a should then be adjusted till sound is
heard and LI I peaked if necessary.

(d) L5a should then be adjusted to remove the
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CONTINUING the constructional data, con-
nections to the C.R.T. holder are by means of
ordinary single flex, and the condenser C9 and

resistor R13 are mounted direct on the Perspex holder
by drilling small holes to allow their wires to pass
through and support them.

Rubber grommets are used -for all wires passing
through the -chassis. A slot is cut in the C.R.T.
bracket to allow the coaxial leads to pass through
easily.

The L.F. choke is mounted on the back panel
underneath the mains transformer. The fuse -holders
are mounted close beside the 2 -pin main input
socket. All heater wiring is run away from other
wiring and kept close to the chassis, and the chassis
is used as a return wire.

The circuit diagram is pasted inside the bottom
plate for reference.

Operating Details
After checking all the wiring, switch on the

brilliance control and wait for a few seconds.
Then advance this control until a spot or a
trace is seen on the screen. Use the focus control to
get the sharpest image at the centre of the screen ;
defocusing may be noticed at the edges, but the
centre is the main thing to get in focus. Make sure
the X and Y shift controls work smoothly, shifting
the trace smoothly from left to right and up and
down ; one should be able to put the spot anywhere
on the screen by means of these controls.

*09.0000000 "O.
o

7e hole

,

holes

. 8 8

fa

Figs. 14 and 15.-Details of the potentiometer -bracket.

Next connect a lead from test to Y out socket,
and with coarse frequency switch at Range I, beam
blanking hard, beam switch on Y amp. low, sync
int. and X int., a trace should now appear on the
screen if the Y amp. is advanced enough. The trace
will probably be moving rapidly, but by operating
the fine frequency control a point will be found

'where it moves slowly. Now advance the sync control
until the trace remains stationary. The length of the
trace can now be adjusted by the X amp. control.

To set the beam -blanking adjust preset R2 until
the flyback lines just blank out.

The lengths of the traces on the various ranges
can be adjusted by means of the presets R19, 20, 21,
22, 23.

The linearity control R26 is set up on Range 1,
and by adjusting the fine frequency control until
about 5 cycles are shown then by adjusting R26
and R23 the 5 cycles can be made equal to each other.
This control R26 only affects Range 1 as the time -
base is linear on the other ranges. One word of
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FOR

warning regarding the use of the sync control : If
this is advanced too much it will distort the trace, so
only advance it sufficiently just to lock the trace.

To calibrate the controls, roughly stick squares of
paper under the knobs and mark off in 10 divisions

C. k., Tube Transformer
core

\k
I

Fig. -21 (Top).-Positioning the transformer and tube
base.

Fig. 22 (Bottom).-The trace, affected by radiation.

using Indian ink, and use the 50,v test socket to get
the position for 50ti. That will be when one complete
cycle is seen on the screen. Similarly, 2 cycles on the
screen will indicate 25 cycles frequency.

Other Frequencies
Similarly, by using a 300 or 400 cycles audio test sig-

nal from a signal generator, further calibration points
can be obtained up to 800 cycles, and by using the
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A VALUABLE SERVICING AID

By J. Hillman

(Concluded from page 459 ,May issue)
R.F. range of an Avo Wide Range Signal generator
50 Kc/s, 100 K/cs and upwards to 300 K/cs can be
calibrated, and by expanding the trace fully by means
of the X amp., up to about 20 cycles can be counted
quite easily.

For the frequencies in between 800 cycles and 2.5
K/cs, an audio generator would-be required and the
writer used a home-made one and it does not need
to be very accurate. The 100 cycles can be calibrated,
and then, leaving the oscilloscope set at 100 cycles,
a wave of 800 cycles or more can to reset on the
audio generator ; this cart be carried out again
at 1,600 cycles and will thus cover the gap.

Line Transformer Testing
First a lead is connected between the line output

test socket and the Y output socket. Next, a test
/8 SWG wire Probe

Coaxial cable

Wander Plugs Crocodile Clip

Fig. 20.-Details of the test lead.

lead is connected from the Y output socket and
earth socket to the primary of the line output
transformer under test. Usually the easiest points to
connect the leads to are between the top cap of
the line output valve and chassis.

Now set sync control at zero, Y amp. switch
to high, Y amp. about one third from off and X
amp. about half -way, range switch at 3, fine frequency
about a third.

A trace should now appear on the screen as in
Fig. 23A if transformer is all right, and B if trans -

14 metal wander plug sockets
6 insulated wander plug sockets
1 socket and wander plug combined
3 Wander plugs
1 crocodile clip
1 grid cap Int. octal
1 two -pin plug and socket, polarised

MISCELLANEOUS PARTS
6 Int. octal valveholders

B36 valveholder
1 B5 valveholder
1 twin fuseholder
2 500 mA fuses
7 small round coloured knobs
3 small pointer knobra-h,,

Coaxial cable-as required (7/.036 type)
Nuts and bolts as required
Solder tags 4BA as required
Wire and sleeving as required
2 group panels
Polystyrene rod as required
Rubber grommets as required

former has any shorted turns. A point to note,
however, when trace B is obtained is that it can also
be due to faults in any other coils in that part of the
circuit, e.g. scan coils or width coil, so that a further

/
o .

Top
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16'
(1"7
1/4...

o
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o

. 4 0

Side (2 off)

e 0

0

0
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0

o

o

Bottom

o

o

o

o

o

Figs. 17, 18 and 19.-Top, sides and bottom of chassis.

check must then be made by disconnecting these
coils one by one.

The oscilloscope can also be used to check heater/
cathode leaks in valves.

First set up the controls to give a 50 -cycle trace
on the screen, then with the probe touch the cathode
of the valves one by one and any leakage will show

Fig. 23 (A and B).-Response curves with sound and
faulty line transformers.

up as a 50 -cycle trace. The action of the sync separator
can also be checked by first getting a trace from the
video input to the sync valve and then checking at
the anode or screen where the sync pulses are taken
off and no trace of the picture context should be
present, just the sync pulses.
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DETAILS OF SOME OF THE MOST IMPORTANT TELEVISION EXHIBITS

THE most noticeable feature of this year's show
was the large expansion of the use of printed
circuit technique. This has resulted in the

introduction of many new components designed
expressly for the use of this type of circuit, and as a
result not only has the overall size been reduced, but
different fixing methods have been introduced. For
instance, as readers who have followed the details of
the new tuner for the View Master in these pages
will have seen, the valveholders are now supplied
ready for direct insertion in the printed circuit plate,
the projecting lugs of the sockets being soldered on
the underside to the copper coating.

Among many examples of printed circuits shown
by TtC.C. was a complete " front-end " of a TV set,
with a tuner for Bands I and III, an F.M. tuner, a
portable radio set with self-contained battery, several
hi-fi amplifiers and transistor computer panels.

B7G, B8A and B9A stand-off type valveholders
for printed circuits made of moulded woodflower or
natural nylon -loaded P.F. with pen -nib contacts
and optional skirts for screening cans were shown by
McMurdo Instrument Company.

B9A and B7G holders in high-grade phenolic
mouldings designed for rapid and reliable dip solder-
ing were exhibited by Carr Fastener Company.

Egen Electric showed special resistors for, printed
circuitry and Electro-Methods had connectors suitable
for 1/16th cards up to a maximum of 22 ways
moulded in melamine with U -shape sockets of gold-
plated phosphor bronze.

Capacitors
Miniature electrolytic condensers, specially

designed for printed circuits were shown by Daly
Condensers Ltd., Plessey, T.C.C., L.E.M., Dubilier,
Hunt, etc.

Special type condensers are also made for fluorescent
lighting, photo -flash equipment and mine exploders.

Sub -miniature polystyrene capacitors, measuring
only 10 mm. x 4 mm. varying in capacity from 5-330
pF and designed to work up to 125 volts D.C. were
shown by Suflex.

For automatic assembly in printed circuit pro-
duction, Plessey miniature capacitors are mounted on
a paper strip wound on a drum.

Test Instruments -
New test instruments included a TV waveform

generator, combined with an A.M. and F.M. signal
generator and sweep oscillator, suitable fbr use on
British, American and C.C.I.R. systems (Taylor
Electrical Industries).

An F.M./A.M. signal generator covering a range of
10-470 Mc/s in five bands with a tuning system
allowing small frequency changes to be read from a
directly calibrated meter suitable for all carrier
frequencies (Marconi Instruments Ltd.). A portable
D.C. voltmeter, made by British Physical Labora-
tories, had a resistance of 1 megohm per volt. It
covers nine ranges up to 500 volts.

Avo models 7 and 8 are now available in pan -
climatic versions. The8e instruments have passed

Government tests for use in tropical climates. They
will withstand high temperature, humidity and the
cases are fungus resistant.

Valves and C.R.T.s
The G.E.C. type KT55 tetrode is a new beam type -

output valve for D.C./A.C. equipment with the
limited H.T. available from 220 volts D.C. mains.
Two of these new valves in push-pull will give an
output of 25 watts-double that hitherto obtained
from British valves.

New valves introduced by Edison Swan include a
range of 12 types of 0.3 amp TV valves for series
heater connection and also a variable mu H.F. valve
for F.M. sets. The CRM93 is a 9in. cathode ray
tube incorporating all the latest developments and
suitable for the new portable TV sets. It is also
thought that it might be welcomed for use in receivers
designed to reduce the hire purchase deposit.

For the first time Ferranti were showing a range of
ceramic valves.

Resistors
Egen Electric have produced an inexpensive version

of sub -miniature potentiometer of the pre-set type
in three forms. One is for chassis mounting with tag
connectors : another has wire terminations and the
third type is of the plug-in variety for use in printed
circuits.

A new development, known as Pin Assembly
Circuits, was shown by Erie. Designed to replace
the conventional components with a tangle of wiring,
the P.A.C. units are in such compact form that 15
components occupy only one square inch of chassis
space. These are particularly suitable for printed
circuits and other methods of automatic assembly.

The P.A:C. units consist of resistance and capacity
elements 1/8in. diameter and 5/8in. long, varying
in number from 3 to 4 to 90-and all connections
are embodied in the moulded assembly. These
elements terminate in special spill -type pins for
insertion in the holes or eyelets of firinted circuits
ready for dip soldering.

The same firm is showing a hi -ft output transformer
for use with G.E.C. KT66 valves in " Ultra Linear "
connection and handles an audio power of 25 watts
in the frequency range of 25 cps to 25,000 cps.

For the " distributed load " version of the Milliard
5-10 amplifier there is a new Partridge hi-fi " C "
core output transformer.

Aerials
Many types of aerials, including arrays with up

to 10 elements for V.H.F. and TV Bands I and III,
in both indoor and outdoor forms, were shown by
Antiference. A printed circuit is used in the " Y "
connector box which enables a single aerial feature
cable to be used with aerials for both bands.

Belling and Lee showed types for Bands I, II and
III.

The Aerialite " Multiway " aerial elements can be
arranged in 18 different ways through angles varying
from 0 degrees to 350 degrees,

ment of L3a is critical as
higher frequency I ine-
squares. Where critical
adjustment introduces
sound ripple, adjustment
of L7a will clear it. The use
of a signal generator is not
necessary !

Referring to the sta t e-
ment that the conversion
cannot make a bad set into
a good one it may, how-
ever, be stated that if your
receiver resolved, say, the
2.5 Mc/s lines before
adaptation, it will do so
rather more easily afterwards. It was the experience
of Most of us that the tuning of an upper sideband
View Master was a throw -away " technique whereby
gain was sacrificed for definition, the limit being
reached when line -tearing commenced. With lower
sideband tuning staggering may be continued till
the vertical lines on Test Card " C " suffer without
the exhibition of weak sync and line slip which would
have resulted before adaptation. One can also use
" better " EF50's than an upper sideband View
Master will carry without instability. My own set
will just resolve the 3 MO lines though this may he
in part due to some other minor modifications which
I may perhaps have an opportunity of describing
at a later date. I was not able to achieve this with
the original circuit.

Apart from the conventional Parts List and some
notes on the mounting of the coils and condensers

-t-
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sound -on -vision ripple which should now be seen on
the tube. This tuning should be commenced with the
slug at the bottom of its coil-bottom being the end
remote from the chassis -deck in this instance. A
" bright picture " position will be passed through en
route to the correct position.

Residual ripple may be removed by adjustment
of the third trap L7a but this may be deferred till later,

These are initial settings only and may be effected
on a normal transmission. As with the original
View Master, close adjustments are made on Test
Card " C," and the making of these is a matter of
individual experiment (and experience). The adjust -

regards resolution of the

 PARTS
3-71 turn coils on tin. Aladdin formers. With

6 mm. or 0 B.A. " iron " cores.
1-25 pF High K miniature condenser (or 2-50

pF in series).
1-30 pF High K miniature condenser (or 1-25

pF paralleled by a 5 pF).
1-40 pF silver ceramic.
Sin. of 5 amp fusewire. 2in. of 132- mm. sleeving.
A few inches of plastic tape.

Note. -Low capacity condensers are rather
variable and it is useful to have an odd 5 pF to
parallel to locate a low one. Or the 2 pF removed

: from the original circuit may seiNe. round L5 and it can be at

there is little more to add. Two friends of whom
one has been abroad a year since last handling a
View Master found no difficulty in " Fining " my set.

Method of Mounting Coils
If your vision chassis is of the universal type with

lots of extra holes intended for use with other
channels you may be able to fix L3a, L5a and L7a
without drilling. If this is not the case the positions
may be marked out from the dimensions given in
Fig. 4 which serve to locate the centres of the coils.

With the coils in position take the free lower end
of L3a and wind it counter -clockwise round the
lower end of L3 for 1-1. turns. This involves threading

the. ire between the L3/L4LIST  .... coupling turns and chassis.
I Thread on a 'in. length of

sleeving, draw tight, and
I secure the coupling turns
t with a spot of shellac var-

nish. (Don't use cellulose
or polystyrene cement

I it is apt to soften the coil
former.)

L5a is coupled to L5 in a
somewhat similar manner,
but a half turn only is taken

the top of L5.
L7a is coupled to L7 in the same way except that,

to achieve a single turn, the turn round 7a is reverse
wound, and the finish crosses the start.

Mounting the Condensers
This is shown in Fig. 5. The method is unscientific,

contrary to all the best teachings of R.F. circuitry,
but entirely satisfactory. It consists in threading the
free ends of each coil through the short length of
sleeving already passed over the other end, turning
each end up after drawing tight, then baring and
scraping the wires and soldering the appropriate
condenser in position. In particular, it permits the
condenser to be changed or added to without dis-
turbing the coupling.

Sound Take -off
This consists in a single turn of 5 amp fusewire

wound round the centres of L3a and
Lil on top of a protecting strip of
plastic tape wrapped round the
existing winding of each coil. This
constitutes a simple link with a half
turn around each former. The ends
of the bare wire should be twisted
together and touched with solder.

Fig. 4. - Details
of the various coil

mountings.
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IMPROVING 'MN :CONVERTERS
ADDING A FURTHER TUNED CIRCUIT TO IMPROVE SELECTIVITY AND GAIN

By P. J. Evans

MANY readers living outside the primary
service area of their local Band Ill trans-
mitter, or in areas of poor reception, will

have found that some increase in the gain of
certain converters would be an advantage. This

Chassis
connection

Chassis
connection

Chassis
connection

Fig. 1.-Location of the new coil L5a and new position
of existing components in the P.T. Converter.

relates particularly to the P.T. and similar designs.
In fact, any constructor who feels that more gain
is desirable will find that the following modifica-
tions will be well worth the time spent in making
the changes. In the result, the bandwidth is more
than adequate ; there is even less noise ; break-
through patterning from the
Band I transmitter is reduced
to negligible proportions ;
and at the same time the
overall gain is increased by
some 5 dB.

In one particular case with
the original circuit it was
necessary to turn the contrast
control right up to produce
an acceptable Band Ill pic-
ture-even then it was difficult
to obtain sufficient sound.
But with the modified arrange-
ment the same control can be
turned down hard against its
stop with ample sound and
better results on the screen
than before.

The fundamental change
is made in the coupling be-
tween the two valves. Instead
of the single tuned -anode coil
in the second cascode triode,
a band-pass coupling circuit
is incorporated with top -
capacitive coupling. In addi-
tiim to the capacitive coupling
4he coils are physically spaced

of inductive coupling as well. Some increase
in gain can also be achieved by modifying the turns
on the aerial input coil, as well as by experiment with
the value of the capacitor in the bottom or earthy
end of the neutralising bridge network.

Modifications
To make the coupling changes the following

procedure is recommended, the details relating speci-
fically to the October blueprint design. An additional
coil former has to be provided between VI and the
existing coil L5 ; in order to make space for the new
former, the screen between VI and V2 must be
removed. To do this, the earth busbar running
through the screen from the central earthing point of
VI to the 3 -way tag strip in compartment B should
be taken out. Condenser C6 is earthed to the common
point on VI ; CIO is reconnected to earth on the tag
strip; and C9 can be 'removed completely for the
time being.

The connection from pin 2 on VI valveholder to
the junction of R3 and R4 is removed, and the other
end of R4 is disconnected from the tag strip in com-
partment A and pulled through the screen. CI4 is
unsoldered from L5, and L5 disconnected from pin
3 of VI.

The screen can now be removed and discarded.
At this stage it simplifies matters if coil L5 is removed

so that there is a useful degree Fig. 2. --Modifications to the P.T. COnverter shovin in heavy lines.
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from its former and its feed resistor R5 is also taken
out of the chassis.

There should now be plenty of room for mounting
the additional coil former between the L5 former and
the valveholder of VI. Its precise location is not
critical except that the centres of the two farmers
.should be about tin. apart. No drilling dimensions
are specified as it is easier to mark out the holes
direct from the coil former after determining the

Chassis
connection HT+

Fig. 3.-Modifications to the Teletron Converter. Note
new position of L4.

best position. A former that mounts completely
under the deck is preferable to the type that projects
partly through the chassis-otherwise difficulty may
be encountered because of the projection fouling
the valveholder.

Resistors R3 and R4 can be repositioned and
connected as shown in the diagram, Fig. 1.

The new coil L5a consists of 3i turns of 18-gauge
tinned copper wire with the turns spaced, approxi-
mately twice the diameter of the wire. This is placed
on the new former and the bottom of the coil goes
to pin 3 of Vl. The top is connected to H.T. through
a 1 K2 resistor (use R5) and decoupled by a
1,000 pF condenser C9 as shown in Fig. 2.

On the former used for the original coil (L5) is
wound a new coil of 4 turns similar to L5a. The new
coil is designated L5b. It is important that- both
L5a and L5b are wound in the same direction and it
is advisable to wind them in anti -clockwise direction,
as shop .n in the diagram.

The bottom of L5b (the end nearest the chassis) is
earthed at the nearest convenient place-a tag under
the adjacent fixing screw of VI valveholder is prob-
ably best-and the top end is connected to pin 2 of V2
through C14 (10 pF). The top end capacitive coup-
ling between the two coils is arranged by connecting
a small condenser from the top of L5b to pin 3 of Vl.
A ceramic type is recommended for this new condenser
which need not be greater than about 2 pF.

Neutralising
In the author's case, an increase in value of the

condenser in the bottom end of the aerial input coil
(C2) resulted in a useful increase of signal output.
It was necessary to increase the value to 17 pF for
maximum gain.

Aerial Input Coil
This was changed to four turns of 20 s.w.g. tinned

copper wire spaced approximately twice the diameter
of the wire with two turns of 24 s.w.g. double -cotton
covered for an aerial coupling coil wound on at the
earthy end.

Other Designs
This simple modificationlo the form of coupling the'

two valves appears to be applicable to other similar
circuits. In the case of the Teletron Mk. II arrange-
ment for instance, the same useful increase in gain
can be achieved. The changes for the Teletron are
somewhat simpler to incorporate as ample room
already exists under the chassis for the additional
components.

The revised chassis layout showing
the new arrangement is shown in
Fig. 3 and the theoretical circuit is

Ci given in Fig. 4.
Here again the spacing between

the coupling coils L4 and Lx can
be about -kin. to tin. L4 supplied in
the coil kit is used as the grid coil
and a new coil Lx is connected in
the anode circuit of Vl. Lx consists.

H.7:+

Fig. 4.-Circuit of the modifications to the Teletron
Converter. Cx is 2 pF, and Lx consists of three turns

widely spaced.

of three turns of 18 s.w.g. tinned copper wire with
considerable spacing between the turns so that the
coil occupies the whole of the former.

IPRACTICAL WIRELESS JUNE ISSUE
NOW ON SALE PRICE 1/3

The current issue of our companion paper
" Practical Wireless," now on sale features the
construction of a car radio from an ex -Government
unit (the R1124). This is a complete constructional
article and the actual work of modifying the set
will be found well within the capabilities of the
average amateur.

A Hi -Gain Pre -selector is another constructional
feature in this issue, and it consists of a two R.F.
pentode stage with a self-contained coil pack. There
are some further constructional details of the
" Seven -Five " Superhet, and amongst the other
articles will be found a simple Bench Supply giving
a stabilised high voltage output, details of various
Tone Controls, Using Test Instruments, a further
article in the series' on Practical Amplifier Design,
Transmitting Topics, Valves for Battery Portables,
Short -Wave Notes, and the usual features. The
S4rvicing Notes this month are on the G.E.C.
BC5246 Series.



PRACTICAL TELEVISION 509June, 1956

024 81-
1A3 6/-
1 A5GT 6/8

A7 11/6
105011 9/8
1145017 10/6
1 N50T 10/8
11,4 816
11,175 8/9
1 R5 8/-
185 7i6
I T4 7/6
1135 81-
2X2 41-

3Q4 9/6
3Q3 10/-
3146 5/6
384 8/6
3V4 8/6
4111 3/-

8/-
5114G 8/8
51/30T 8/6
5Z3 8/8
5240 8/9
6950/0T

10/6
41AC7 , 6/6
0A.05 *18
OAKS 8/6

7/
GAMS 5/-
0AM6 7/8
11/3.Q5 9/-
6AT6 8/9
11B4 5/-
088 4/-
0BAR 8/-
OBE6 8/-
GBW6 8/6

M 7/-
008 4/-
0050T 7/6
006 8/6
0(79 . 10/-

-01)6 7/3
0000 7/6
61,63,1 8/8

FOR VALVES -GUARANTEED NEW AND BOXED

61411 181-
GF13 14'-
6F15 14 -
6060 4'-
6116 3/6
0J5 5/-
6250T 5/6
0.15117 8/8
6J6 7/8
6)70 6/6
0K6(IT 8/6
6K70 5)9
6K7IFF 6/9
OK7 6/9
61(80 8/9
6K811T 9/8
6 WO .8/-
61.711 7/6
ON7 7/-
6(170/CIT

9-
68A7OT 8//-
M17 7/6
60117 6/-
683770T 8/-
614K7 5/6
641,7 8/-
80N7 8/-
08(47 9/3
11007 8/-
61140T 15/-
61250 8/6
01770 9/-
6 \WRIT

7/6
OX4 8;-
0 X50T 7'9
766 9;8
7B7 9'-
705 8/6
706 9/-
7117 8/-
77 8-
7(9R7 81/6
787 9/6
7Y4 8!6
75 10/6
77 8/-
80 8/6

807
902
9140
9001
9003
9004
9000
954
955
956
1002
10E1
'10E9
10713
1226
122147
122T7
12A)/7
12.620
1213E6
12116
1223
12.17
12K7
12168
12Q7
12007
12007
120147
10827
120167
120Q7
128117

6/6
2/9
3/9
5;6
5/6
5/6
6/-
2/-
4/9
3/6

12/8
12/8
12/8
11/6
8/9
6/9
9/-
9/6

101-
10/-
5/-
8/-
9/6
9/8

11/-
9/8
7/6
7/6
5/8
8/8
6/6
8/8
7/6

10/8
201.1 12/6
23L0fIT 8/6
2151J4GT10/-
25VSG 11/8
2524(1 9/8
257,6017 9/6
35L6OT 9/-
35W4 10/-
357.40T 9/-
501,6111' 9/-
601V7 9/6
AC6/PEN

8/6
ATP4 6/8
DINSM 10/-
D3170 10/6
EAR08013/8
EAC91 10 /-
EAF42. -12/6
EB4I 9i -
EBC41 11/ -

EBP80 3116
K091 9/0
ECC31 8/8
PX5 84 12/6
ECH 35 1303
E01142 10/8
P101481 13/6
601.60 10/6
P020 F'8
EF41 11/6
EF42 13/8
E 000 10/ -
13E86 13/6
13141 11/6
EL84 12/-
EM34 11/6
1313180 12/6
EY51. 13/6
EY86 13/6
13240 10/-
EZ41. 11/-
EZ80 12/6
E1148 2/-
1,Y4l 71-
FW4/500

10/-
(1232 12/6
1130 5/-
HL23DD

7/8
1172110 6/9
HP4101. 71-
1{1,35 8/6
KT2 5/-
KT:1317 10/6
KT66 12/8
KTW63 8/111
KTZ-11 01--
1,0220 6/9
M114 5/8
MY/PEN 5/-
N78 12/6
O 41 91-
P113 5/-
PEN25 0/-
PRY 46 8/8

N 220 A
4/-

PCC8.1 13/8
00080 13/6
14,002 12/6
O c1,88 12/8
PE 002 12/6
F01.83 12/6
P LS I 13/8

01,82 11/8
P1,83 13/-
P0225 6/-
PN 25 18/6

Y60 10/-
PY81. 11/6
PV82 1016
QP2 7/6
sP22 6/-
00220 0/9
1.122 8/-
11129 18/6
11403 10/-
1)4419/-
1111(741 11/ -
DC1440 111-
LIF44 11/8
1771.41 11/6
1115/4 10/6
VR21 3/-

R53 6/6
VR54 2/-
V R55 7/6
V R-50 81-
V R57 81-
VR05 2/8
V11.115 t 3/8
VR66 3/9
V ROI 576
VROISV I.

7/6
V1192 2/-
VR105/30

7/8
VRI 4/-
VR110 4/-
v8130 7/-
V R 1:17 518
V 11150;30

8/-
VP23 8/-
v870 3/
VT52 sr-
vT5ot 6/-
P1139 8/9
v116-1 9/-
V11111 8/8

8/-
13'77 8/6
W61 8/
X65 10/8
X06 11/6
1-03 9/-
1284,7 2/6
51144111 9/6

CONDENSERS
BEC 100 MFD 25 v. ...
BBC 500 MFD 10 v. ...
TCC 2fi MFD 05 v.
IMIBILIER 100 mid. 12 v. .

EEC 50 MFD 50 v. ...
TOC 2.5 MOD 50 v.
TCC 50 MOD 25 v.
TEC 250 MFD 12 v.
EEC 250 MFD 25 v. ...
EEC 12 MFD 50 v.
'FCC 50 DIED 12 v. .
EEC 030-250 MOD 6 v. ...
DUBILIER 50-12 MOD 12 v.

1/9
1/9
1/3
1/9
2/-,
1/9
1/9
1/6
1/8
1/-
1!9
1/8
1/9

VALVEHOLDERS
B70, B92, BOG, eta'., Moulded

870 with Screening Cans ... 1/6
Ceramic international Octal ... 1./-
1)uodecal Paxolin 9d.

Build this Excellent
Kit for Yourself !
Alpha 3 valve T.R.F. Kit

£5 . 10.0

CHARGER RECTIFIERS -All Foil
Wave each

12 volt 2 amp. ... 8,6
1.2 volt 3 amp. ... 13/8

VOLUME CONTROLS
Type will, Single Pole Switch.
5K ohms ; 10K ohms ; 20K ohms ;
50K ohms ; 106K ohms ; 1 meg. ;
I meg. : 1 meg. ; 2 meg.
All 3/6 each.

DUAL VOLUME CONTROL
With Double Pole Hu itch 51111K ohms
and 51/0K ohms. Price 6/9 ranth.

* Easy to Bun.
* Valves 627, 6K7, 631802

plus metal rectifier.
* Walnut cabinet.

Full instruct ions. ',Mitt to point wiring
diagram. Circuit diagiant, a.) intl
shopping list 114. MI components
may be purchased separately.

MAINS DROPPING RESISTANCES
each

723 ohms Erie tap at 600 ohms 1/8
650 011010 Laps at 373 ohms, 500
ohms. 5 ohms, 39 ohms ... 2/6
770 ohms Mains Dropper for
Midget Radios with a tap at 125
ohms, nice Sin. longs lie. 4ia.. 1/8
Dagole Mains Dropper .32,
cement coated with 2 sl iders ... 3/9
.2 amp. as above, 1,200 ohms ... 3/9
Green Vitreous Maine Dropper,
1,328 ohms, 2 taps ... 1/3
Zenith Mains Dropper, 910 ohms 2/-

CR T ISOLATION TRANSFORMERS
N1192,
N1(9C,

2 volt.
0.3 v.

NR9B, 4 volt.
SKID, 10.0 v.

741(96,
all for

13.3
Me

v.
on

Price 10/6 elteh,
receivers with own

transformer.
N/114. Input 2:10/240 v., output
'2-21-21-21-3 volts at 2 mops.
17/8 each.
NE12. input 220/240 v. MtIlt1
oittpot 02-4.6.3.7.3.10. 13 volts.
25% and 511% BOOST. 21/- each.
NEEL hood 2'2):r 240 V. °Mout
6.3 V. with 25" and 50 BOOST.
Price 17/8 each.

TYANA SOLDERING IRON
Lightweight 40 watt loin with easily
replaceable elements and bits.
200/250 v. Price 18/9 each.

PURETONE TAPE
1,200ft. Reek, Plastic Spool.
17/8 each.

WIRE WOUND CONTROLS
By Colvern. etc. All with Do. Spindle.
5 ohms. DM ohms. 200 ohms, 250
ohms, 500 ohms, I K ohms. 5K ohms,
100 ohms, 20K ohms. 2146 ohms
and 50 K ohms. All 2/6 each.

OUTPUT TRANSFORMERS
each

Multi Ratio Type ... 11/8
Midget for 3144 Output... ... 4/8
Standard 5,0101 ohms ... ... 4/8
Standard 10,060 ohms ... 4/8
Igranic Jack Plugs 2/8

Belling Lee 7 -Pin Plug and

* * * * * * *
SPECIAL PURCHASE!

C.E.C. Cabinet Loudspeakers, Cat.
No. BC I933, Sin. P.M. Moving ('oil
Loudspeaker Unit, 2/4 ohms, with
Volume Control. Price 12j6 each.* * * * * * *

PRIM) ALL -IN -ONE RADIO
METER

Tests L.T. 0-6 v. A.C.:D.C., H.T.
0-240 v.. A.C.M.C., M/A 0-30. black
Bakelite Case. Internal Battery for
Circuit Testing. Price 32/6 each.

3 gang .0001 mid.
2 gang .00033 mid. .,
.2 gang .0005 an 01. with feet
and trimmers 7/6
2 gang Midget with dust
cover .001133 std. with
trimmers ... 8/6
2 gang Midget .0005 mid. 7/6

VARIABLE CONDENSERS
each

5/9
5/9

T.S.L. FERRO -MAGNETIC AERIAL
ROD

A length of Ferrite rod with full
instructions for winding Medium or
Medium and Long Have internal
aerhik. 6/- each.

WHEN ORDERING

5/6 VINCESVINCES CHAMBERS

VICTORIA SQUARE

LEEDS I.

STC RECTIFIERS
RM 1 ... 4/- BM 3 ... 5/6
Rm 2 ... 9/3 851 4 ... 18/ -

SMALL SUB -CHASSIS
each

With 2 valveholdent for 954,
955 type of valves ... 5/ -

PENCIL RECTIFIERS
K 3/25 ... 5/8 K 11.50 ... 8/8
K :1/40 ... 7/6 K :b60 9/8
K 3/45 ... 8/2 K i ...-14/8

HEATER TRANSFORMER
Primary 230 V.

Available

2 volt 1 amp. ...
. 4 volt 1.3 amp....

5 volt 2 amp.
6.3 volt l/ amp.
2 volt :3 amp. ...
4 volt. amp. ...
6.3 volt ¢ amp....
6.3 volt 3 amp....
12 volt -75 amp.

each
.f. 4/6

5/-
10/-
6/-

... 7/9

LOUDSPEAKER CABINETS
This attractive walnut finished
cabinet is available for gin. or Sin.
speaker units. Metal speaker fret,
complete with back and rubber
feet'.
63in. type
Measures 81in. s x 4/in. at
base. Price 18/0 each.
8in. type :
Measures 101in. x 101 in. x Sin. at
base. Price 20/8 each.
Sin type :
Measures 6! in. x 41fn. x 7I; in. 16/6

LOUDSPEAKER UNITS -all 2/9 ohm
Sin. types by Oomlmans, Elan,
Lectrona, Baffiette, etc., al117/6
gin. types by flootimans, R. A A.
Plessey, etc., all 18/6 each.
Sin. types by (loodmans. Plessey
It. A A., etc., all 18/6 each.
111in. types by Celestion, R. & A.
Plessey, etc., all 25/6 each.
1230. types by Plessey Lightweight
nit, 35/- each.u

Coodmans 4in. x Tin. EBiptkrl
speaker. 19/8 each.
Nin. units with olitput transformer
by Cool mans ft Leetrona, 22/6 each

MAINS ENERGISED TYPES
Sin. 600 ohm field, 21/-. 6//n. 600
ohm field, 17/0.
Postage on all above, 1/6 extra.

TRANSFORMER MT6
Small mains transformer suitable
for TV convertors, etc. Primary,
230 v. Secondary, 2511 v. 411 t1.5 and
0.3 v. 1.5 A. Price 15/6 each.
Postage 1/6.

PLEASE QUOTE " DEPT. P.T."

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 1/6 ; LS
add 2/- unless otherwise stated.
Minimum C.O.D. fee and

postage 2/3.

MAIL ORDER ONLY
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RADIO SUPPLY CO. (LEEDS)LTD.
Post Terms C.W.O. or C.O.D: NO C.O.D. under -21. Postage 1/- extra under 10 - ; 1.6extra under 21 ; 2/- under £3. Open to callers 9 a.m. to 5.30 p.m. Sate, until 1 p.m.S.A.E. with enquiries, please. Full list 6d. ; Trade list 5d.
R.S.C. TRANSFORMERS

Fully Guaranteed.
Interleaved and Impregnated.

Primaries 200-230-250 v. 50 ets screened
TOP SHROUDED DROP THROUGH
260-0-260 v 70 ma,(3.3v 2 a, 5 v2a ... 16'9
350-0-350v 80 ma, 6.3v 2 a, 5 v 2 a ... 18 9
250-0-250 v 100 ma: 6.3 v 4 a. 5 v 3 a ... 23'9
350-0-350 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 23.9
350-0-350 v 150 ma, 6.3 v 4 a, 5 v 3 a ... 29.9
FULLY SHROUDED UPRIGHT
250-0-250 v 60 ma, 6.3 v 2 a, 5 v 2 a

Midget type, 21-3-3in. ... 17 '6
250-0-250v 100 Ma. 6.3v 4 a, '5v3. a ... 26 9
250-0-250 v 100 ma, 6.3 v 6 a, 5 v 3 a

for R1335 Conversion ... 31-
300-0-300 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 26 9
350-0-350v 100 ma, 6.3v 4 a, 5v 3a ... 23 9
350-0-350v 150 ma, 6.3 v 4 a, 0-4-5 v 3 a 31 6
425-0-125 v 200 ma, 6.3 v 4 a, C.T. 6.3 v

4 a,C.T.,5 v 3 a ...49'9
FILAMENT TRANSFORMERS
All with 200-250 v 50 c/s Primaries 6.3 v1.5 a, 5 '9 6.3 v 2 a. 7/6

.

0-4-6.3 v 2 a, 7.9:
12 v 1 a. 7/11: 6.3 v 3 a. 8/11 ; 6.3 v 6 a, 17,9
CHARGER TRANSFORMERS
200-250v 0-9-15 v 1 a, 11/9 ; 0-9-15 v 3 a, 16.9
0-9-15 v 5 a, 19/9: 0-9-15 v 6 a, 22:9.
OUTPUT TRANSFORMERS
Standard Pentode 5.000 to 3 ohms ... 419
Small Pentode 5,000 to 3 ohms 3:9
E.H.T. TRANSFORMERS 200-230-250 v
2,500 v 5 ma, 2-0-2 v1.1 a, 2-0-2 v 1.1 a

for VCR97, VCR517 36:6
SMOOTHING CHOKES
250 ma 5 h 50 ohms ... 11'9100 ma 10 h 250 ohms ... 8930 ma 10h 350 ohms 5'6
60 ma 10 h 400 ohms ... ... 4 11
SELENIUM METAL R ECTIF IE RS
G.E.C. 300 v 250 ma. 12/9 : 120 v 40 ma. 3 9 :
6/12v 1 a F.W.. 5'9 ; 240 v 50 ma 5 9. 612
v 2 a F.W., 8/9 ; 6/12 v 4 a, 16 9 ; 250 v 80
ma, 7,9; 6i12 v 6 a F.W., 19, 9 ; 6,12 v 10 a,
29!9.

BATTERY SET CONVERTER KIT
All parts for converting any normal type
of Battery Receiver to A.C. mains 200-250 v
50 c; s. Supplies 120 v 90 v or 60 vat 40 ma.
Fully smoothed and fully smoothed L.T.
of 2 vat 0.4 a to 1 a. Price including circuit
49'9. Or ready for use, 9.9 extra.
ALL DRY RECEIVER BATTEll Y
ELIMINATOR KIT. -All parts for theconstruction of a unit (metal -case5V41-2in.) to supply Battery Portable
receivers requiring 90 v and 1'5.v. Fully
smoothed. From 200-250 v 50 c a mains.
Price, inc. point-to-point wiring dia-grams, 39;9. Or assembled and testedat 46/9.

R.S.C. TA1 HIGH QUALITY TAPE
DECK AMPLIFIER. For ALL Tape
Decks with High Impedance. Playback
and Erase Heads, such as Lane, Truvox
Adjustment to type of deck Ready formade by alteration of a Use ONLYresistor. For A.C. Malas
230-250 v. 50 cice. Positive

GNScompensated identification of
recording level given by Magic
Eye. Recording facilities for 15, 70 or
3lin. per sec. Automatic equalisation at
the turn of a knob. Linear frequeney
response of ± 3db., 50-11,000 c.P.s. Nega-
tive feed -back equalisation. Minimum
microphony and hum. High output with
completely effective erasure and dis-
tortionless reproduction. Sensitivity is
15 millivolts so that any kind of crystal
microphone is suitable. Provision ismade for feeding a P.A. amplifier. Unitcan also be used as a gram -amplifier
requiring input of 0.75 v R.M.S. Carriage
7/6.. Illustrated leaflet 6d.
EX -GOVT. UNIT RDFL-rand new.
cartoned. Complete with 14 valves,including 5Z4G. Also mains trans. L.F.choke rectifier, etc.. etc. Only 28.9.Carr. 7/9.

Dept., N.
32, THE CALLS, LEEDS 2.

SMALL POTTED MAINS TRANSF.
Removed from New Ex -Govt. units,

Primary 0-200-230-250 v Secs. 250-0-
250 v 60 mA. 6.3 v 2 a, 5 v 2 a 114Size 3tx 4tx 3 in.

CO -AXIAL CABLE lin.
75 ohms 14.36 8d. yd.Twin -Screened feeder lid. yd.
EX -GOVT. SMOOTHING CHOKES. -
100 ma 10 h 250 ohms Tropicalised 3111150 ma 6-10 h150 ohms ... 619150 ma 10h 150 ohms 11/9250 ma 10 h 50 ohms ..: 1419E.H.T. SMOOTHERS
.5 mfd 3,500 v can, 3i6 ; .5 mfd 2,500 v
Blocks (ex -Govt.), 2/11.
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 cis. 6 v 2a,
25,9; 6 vor12 v, 2a,31/6 ; 6 vor12 v,4 a,
49 9. Any type assembled and tested for
8,9 extra.

R.S.C. 6 v or 12 v
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
charge rate of up to 4
AMPS. Fused, and with
meter. Well ventilated
case with attractive
hammer finish. Guaran-
teed for 12 months.
69/8. Carr. 2/6.
TV. CONSOLE CABINETS
Handsome well constructed with beautiful
figured walnut veneer finish. Size 401n.
high, 241in. wide, 20in. deep. For 151n. or
171n. Tube. Limited number at only 9gnsAbove for callers only.
Table Model types with doors. 4 gns., 6/6
carr. Table Model, 12in. Tube, 29/9,5/- carr.
BATTERY CHARGERS. -For mains
200-250 v 50 c s. Output for charging 6'v or
12 v at 1 amp. In strong metal case. Only
25/9, Above can also be used for electric
train power supply.

VIDEO ELECTRONICS
(LONDON) LTD.

(DEPT. PT.)
Head office : 27. Bacon Street, London, E.I.

Works : 16/22, Bacon Street, E.I.
Telephones Bishopsgate 0419/0410:

T.V. Tubes
Cheap, reliable high grade seconds and recon-
ditioned C.R.T.s, as supplied to the trade and
leading Television Insurance Companies, prices
from O.

Valves
Send at once for our useful list of cheap valves
which will save money, we are the cheapest in
the trade.

Condensers
Electrolytics, bias, coupling, etc., etc., at give-
away prices. All types stocked.

Resistors
A fine stock of these at very low prices.

T.V. & Radio Cabinets
A few 17" Table cabinets, new, ex famous
manufacturer, and about 500 very handsome
radio cabinets made for export.

Send for stock list of speakers, valves, components
and T.V. and Radio Spares.

All our go-ods are guaranteed.

COMMERCIAL TV FOR YOUR

VIEWMASTER
All parts in stock.

DENCO ready wound
modification coil set.

Price 20/,
DENCO 3 station tuner
coils and screens.

Price 30/-.

DENCO Switch kit, fine tuner, and coil mounting plates, 27/-.
T.C.C. Complete kit of condensers printed circuits and
special valveholders.

LAB. Complete set of resistors as specified. 5/:.
Coaxial plugs, 1/3. Sockets, 1/3.
VALVES. PCC84 and PCF80. 10/6 ea.

TRANSFORMER. Special 16 volt, 10/6.
This is THE conversion for Viewmaster, no patterning, no

breakthrough, full definition.

Please add postage on all orders under f2.

HOME RADIO OF MITCHAM
187, LONDON ROAD, MITCHAM, SURREY.

Telephone : MlTcham 3282.
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Television Receiving Licences
THE following statement shows

the approximate number of
Television Receiving Licences in
force at the end of March, 1956,
in respect of receiving stations
situated within the various postal
regions of England, Wales, Scotland
and Northern Ireland.

Region Total
London Postal ... . 1,296,020
Home Counties 654,174
Midland ... 993,223
North Eastern ... 8'73,564
North Western ... ... 830,161
South Western ... - 381,627
Wales and Border Counties  320,466

Total England and Wales  5,349,235
Scotland 348,152
Northern Ireland 42,206

Grand Total 5,739;593
During March the number of television

licences increased by 90,327.
14,261,551 broadcast receiving licences,

including 5,739,593 for television a n d
293,459 for sets fitted in cars, were current
in Great Britain and Northern Ireland at
the end of March, 1956.

U.S., Set Replacements
AN interesting sidelight on

American policy is revealed
by some recent figures of set re-
placements. The G.E.C.'s tube
market research manager stated
that sets are scrapped when they
need tube replacements, and a
boom is expected in set replace-
ments this year. It is suggested
that nearly all of the 3,533,000 sets
sold in 1948-49 will be eligible for
replacement this year. In 1954
1,630,000 sets were scrapped, and
in 1955 2,370,000 were replaced.

Television Band III Converters
THE Post Office has found that

in some cases where Band III
television programmes are taken
by means of a " converter " added
to a Band I set, viewers are liable
to cause interference to others.

It is a condition of the receiving
licence that the set shall not cause
interference to other wireless (in -
eluding television) users. Having

consulted the British Radio Equip-
ment Manufacturers Association
the Post Office advises users of
Band III converters which cause
interference to ask their radio
dealers about the most suitable
steps which should be taken to
stop the interference. The Post
Office regrets that it cannot itself
undertake the work of curing the
interference.

Air -to -ground TV Tests
REPRESENTATIVES of Scot-

land Yard and senior Army
officers recently watched a demon-
stration in Bristol of air -to -ground
television by means of a helicopter.
The system could be used by
police in manhunts or for traffic
control.

A helicopter took off from
Filton and flew at heights of
500ft. to 1,000ft. A camera
mounted in the plane transmitted
pictures to a screen on the ground.
Tests lasted half an hour.

New BBC Transmitter
THE contract for building work

for the new Scottish Tele-
vision Transmitting Station at
Rosemarkie, about 12 miles N.N.E.
of Inverness, has been placed with
Alexander Hall & Son (Builders)
Ltd., of Granitehill Road, North-
field, Aberdeen.

The contract includes the con-
struction of the transmitting station
building and of the access road.

Work on site will start almost
immediately and it is expected that
the building will be sufficiently far
advanced for the installation of
plant to begin during the late
summer this year.

Croydon 1TA Station
IT is reported from 1TA's London

television station at Croydon,
that up to December 28th the
Marconi vision and sound trans-
mitters installed there had been
radiating for a total of 1,333 hours,
of which 700 hours had been taken
up by programme time.

During the whole of this period

Mr. Cutler, of Norbury, at the main control desk of the new BBC trans-
mitter at Crystal Palace. Only a temporary Mast Aerial is being used for the

time being. The permanent Tower will come into use later in the year.
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the vision transmitter has been
" off the -air " due' to breakdown
for only 23 minutes 13 seconds,
and the sound transmitter for
12 minutes 40 seconds.

Expressed as a percentage, vision
transmitter breakdowns amount
to only .029 per cent. of the. total
hours of radiation, while sound
transmitter breakdowns represent
.016 per cent.

Colour TV Award
VROM Philadelphia comes newsF

that English -born Frank
Bingley has been awared the 1956
Vladimir K. Zworykin Television
Prize for outstanding contributions
to the development of colour
television. The annual winner is
selected ,by the Institute of Radio
Engineers and the award is made
at the annual meeting of the
I.R.E. in March.

Mr. Bingley, Executive Engineer
of Philco Research Laboratories,
received the award for his ex-
haustive and penetrating study of
the relationship between the science
of colourimetry and the com-
patible colour television signal
developed by the National Tele-
vision System Committee and
approved by the Federal Communi-
cations Commission.

Born in England where he was
graduated from the University
of London, he joined the Philco
Research Laboratories in 1931,
where he has since been engaged
in the development of electronic
transmitting and receiving equip-
ment, as well as television -systems
engineering. At the moment he
is actively engaged on Philco's
intensive research programme on
research on colour TV.

Behind the Scenes
VIEWERS of the BBC Television

programme "Science
Review' on April 4th had a
" behind the scenes" view of how the
most important component in their
TV set is made.

During the programme a filmed
sequence of some interesting aspects
of the production of cathode ray
tubes was featured. What to the
viewer is a flattish, oblong screen

was seen to be just part of a highly
complex piece of scientific
apparatus.

The film sequences were adapted
by Norman MacQueen-who pro-
duces the programme jointly with
James McCloy-from the Mullard
film Made for Life."

Pye Atomic
Camera Authority

AFTER demon-
strating indus-

trial television to
the Atomic Energy
Authority last year
Pye Limited were
given a contract to
design a special
camera capable of
being used inside
an atomic reactor
at the Authority's
Cumberland factory.
This has now been
completed and has
been delivered to
Harwell for tests
prior to its use at
Calder Hall.

The camera,
which is based on
Pye's normal
industrial television
equipment, has had
to conform to cer-
tain very rigid speci-
fications, and as a
result of the experi-
ments which were
carried out at the
Authority's premises
it was found that special materials
had to be used. The work which
has been done by the engineers can
be regarded as a triumph of mech-
anical engineering, particularly in
view of the complex problems of
design. For ease of manipulation
the camera carries its own source of
illumination, consisting of a series
of four small but powerful bulbs
grouped around the camera's lens.

As the camera is liable to be
exposed to temperatures of up to
200 deg. C., the control cables lead-
ing to the camera head are enclosed
in a flexible hose through which
carbon dioxide is pumped to cool
the cables and camera. Rad in -

active dust Can be removed from'
the camera, after its withdrawa1
from the reactor, by washing down.'

Russia Buys British
MARCONI'S WIRELESS

TELEGRAPH CO. LTD.,
are to supply the U.S.S.R. with a

View of the atomic camera which is held by Mr. W. L.
Cruickshank, Development Engineer, with the
controls and receiving set-mounted on a portable

trolley.

large quantity of ;television equip-
ment. Amongst the main items
in the order are included two
three -camera television outside -
broadcast vehicles, two mobile
petrol -electric trailer power units
and a comprehensive supply of
spares.

Marconi Mk. III cameras fitted
with 4/in. English Electric Image
Orthicon pick-up tubes are in-
corporated in the O.B. vehicles.
Facilities in the latter, include
sound and vision mixing equip-
ment, duplicated synchronising
generators and comprehensive inter-
communication and commentators'
panels.

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 ire 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 throughotit
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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MISCELLANEOUS
BARGAINS

Valves.-Most types available,
many at really bargain prices.
Coaxial Cable.-Cellular poly-
thene-super low loss for Band

per yard.
200 in a Chokes, 816.
Mu -Metal Screens for V.C.R.97,
etc., 816 per pair.
Resistors.-: and a watt, 5d. ;
1 watt, 6(1.
American Microphone Inserts,
-1,6 each.
1 add." 350 v. -Metal tased,
Condensers. --3 - per dozen.
1.000 OF, Ceramic Condensers.
-6 - per dozen.Extra High Voltage Con-

- er .001 mfd. 28,000 volt test
(20,000 volt) working at 8/6 each.
Silver Mica Condensers. -50
assorted containing (3 of each);
values from 2 pf. to 2,000 pf. 10/-.
100 assorted containing (3 of each-)
values from 2 pf. to 2,000 pf., 17/6.
Metal Rectifier, 250 volt, 250
milliamps, 12/6 each: -

S.P. 61 Valves, brand new- and
perfect, 4'6 each. 48,- per doz.
Potted E.R.T. transformer, 1500
v. at 5 ma. and 2 v. at 2 a. 12,6,
plus 2,6 post.
4 mfd-400 volt block condenser,
18%- per doz.
Miniature American relays
double pole, 4,6 each.

FINE,TUNERS

Ceramic trimmers all with ;;n.
spindles of fair length. 5, 10, 13,
30, P.F, all 213 cact or 24. - per
dozen.

MAINS -MINI
Uses high -efficiency coils, covers
long and medium wavebands and
fits into the neat white or
brown bakelite cabinet-limited
quantity only. All the parts,
including cabinet, valves, in fact,
everything, £4 10.0, plus 35
post. Constructional data free
with the parts, or available sepa-
rately 1,6.

INTERFERENIE FILTER
To eliminate patterning and
other interferences. Two models
-one high-pass cuts out fre-
quencies above 45 me, the other
low-pass cuts out frequencies
below. Price 27;6 each, postage

TRANSFORMER SNIP
11 6

Post 21-
F ull yshrouded
- standard,
200-250 v. pri-
mary 280-0-
280 at 80
m; a. 6.3 v. at
3 amp. 5 V.
at 2 amp.

THE ",CRISPIAN' BATTERY PORTABLE

A 4 -valve truly portable
battery set with very many,
good features as follows:
Ferrite rod aerials.
Low consumption valves.
Superhet circuit with
A.V.C.

- Ready built and aligned
chassis if required.

Beautiful two-tone cabinet
covered with I.C.I. Rexine
and Tygan.

Guaranteed results on
long and medium waves
anywhere.

All parts,including speaker
and cabinet, are available
separately or if all ordered

together the price is L7115/0 complete ready built
chassis 30,- extra. Instruction booklet free with parts
or, -available separately, price 1/6.

ADDITA-BAND ID CONVERTER
Any; television receiver, whether super-
het or straight, home constructed or
factory built, which at present will
receive B.B.C. will also receive I.T.A. if
this converter. is added. No modifica-
tions at all are necessary to the receiver.
SimPly plug in the aerial leads and
connect to A.-0:Ninains. The converter
is in a neat metal case with provision
for fixing to the side or the back of the
set. Price 26,101-, or H.P. terms avail-
able on request if required.

BUILD YOUR OWN
VER.CON TER

You can save at least .g2 on the above if
you build the converter yourself. Price
of all 'compbnents including' stove
enamelled case and even transfer for the
front is £3.10,0 or 241010 if mains com-
ponents also required. Data are in-
cluded free with the parts or available
separately price 2'6. State whether
Midlands or London.

OFFICE TELEPHONES
New G.P.O. telephone sets
with internal bell and
push button switch easily
connected together to form
office intercom. Price
22,10,0 each. Post, etc.,

HIGH .VOLTAGE TESTER
An instrument that will
measure voltages up to
10,000 but which draws no
current from the source,
will probably be a valuable
addition to your workshop
equipment. It can be made
entirely from odds and
ends. 'Booklet giving lull
instructions, plans, etc.,
2/6 post free.

THE CASCODER
Of the several circuits used for
Band III conversion at aerial
frequencies, undoubtedly the
most popular is the Cascode
circuit. We can offer a very
good converter suitable for any
Band I to any Band III station,
in a very neat -polished cabinet
with fine tuning, on/off mains.
Band contrast switches.
Price 27;10/0, Post and packing
25.

GRAMOPHONE
AUTO -CHANGERS

The latest models by very
famous manufacturers. 2. -speed
with crystal turn -over pick-up.
brand new and perfect, in original
cartons. Choice of four from
-27/1510, carriage, ins., etc., 7;6.

BAND III PRE -AMP
In difficult areas
it will be neces-
sary to increase
the signal level
and this is theideal unit for
this purpose. It is
A.C. mains oper,
ated and is fitted
with input and
output coax.
plugs. Price £4,
post and packing

0.

THE ELPREQ E.H.T.
GENERATOR

This unit contains three BVA
valves. Output from 6 kV to 9 kV.
rectified with normal H.T. rail
input but somewhat higher out-
puts can be obtained with higher
H.T. supply. Dimensions are
6: x 41 x 7in. Price 69.6, post
packing, etc., 5!-,

CIRCUITS W.D.
Diagrams and other information
extracted from official manuals.
All 1/6 per copy, 12 for 15/-.
American R.109
Service Sheets 78 receiver

76 receiver
R28,ARC5
R1116 A
RA -1B
AR88D
AN;APA-1
78
76
R.T.18

1481 CAY-467AAM-
RADAR

R -1224A A.S.B.-3
R-1082 Indicator 62A
R-1355 Indicator A.S.B.3
B.C.1206-A B Indicator 62
B -455-.A. (or -B) Indicator 6K
I3 -454-A (or -B) R.F. unit 24
B -453-A (or -B) R.F. unit 26
Transmitter R.F. unit 25
T1154 B.D.J.N.-R.F. unit 27

Fifty-eight Wireless set No.
walkie-talkie 19

Frequency Demobbed valves
meter B.C.221

A.1134
BC.3411
BC.312
R.103A
B.C.:142
RA -1B
R-208
R-1155
R -1124A
R -1132A R
R-1147

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post orders should be addressed to E.P.E., LTD., Dept. 5, 123, Terminu3 Road, Eastbourne

Personal shoppers to .one of these addresses please
42-46, Windmill Hill, 152-3, Fleet Street, 29,Strouil Green Rd.,Ruislip, Middx. E.C.4. Finsbury Park, N.4.
Phone: RUISLIP 5780 Phone: FLEet 2833 Phone: ARChway 1049
Half day, Wednesday. Half day, Saturday. Half day, Thursday.

249, Kilburn High
Road, Kilburn.

MAIda Vale 4921.
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HERE IT LSI

THE #0,1956 EDITION
NEWNES

'Radio andServicing

FREE for 7 DAYS
THIS is the most complete collection of models

ever assembled-it provides all the data, cir-
cuit- diagrams and component layouts you need
to service over 1,550 different models. The work
covers Multi -channel T.V. receivers. Band III con-
verters, Radios, Radiograms, VI-IF/FM receivers
and adaptors, Portables, Car radios --and can
pay for itself within a week of receiving it. Prove
this by claiming Free Examination NOW !

1,550 POPULAR MODELS including

LATEST RADIO SHOW MODELS

SERVICING DATA for-
Ace, Alba, Ambassador,
Argosy, Baird, Banner,
Beethoven, Bush, Cham-
pion, Cossor, Decca, De-
fiant, Ekcovision, E.M.1.,
English Electric, Ferguson,
Ferranti, G.E.C., H.M.V.,
Invicta, K -B., McCarthy,
McMichael, Marconi -
phone, Masteradio, Mul-
lard, Murphy, Pam, Peto
Scott, Philco, Philips,
Pilot, Portadyne, Pye,
Rainbow, Raymond, Regen-
tone, R.G.D., Sobel!, Stella,
Ultra, Valradio, Vidor.

Owners said the last
edition was worth a
fortune ! This New
Edition is even more
valuable. Prove it
yourself by sending
for Free Examination
-no cost or obligation.

DiO
SERVICING DATA for-
Ace, Ambassador, Banner,
Beethoven, Bush, Cham-
pion, Cossor, Decca, Den -
co, Defiant, Eddystone,
Ekco, Etronic, Ever Ready,
Ferguson, Ferranti, G.E.C.,
Grundig, Invicta, K -B.,
McCarthy, McMichael,Marconiphone,
Masteradio, Mullard,
Murphy, Pam, Peto
Scott, Philco, Philips,
Pilot, Pye, Rainbow, Ray-
mond, Regentone, R.G.D.,
Roberts Radio, Sobell,
Strad, Ultra, Vidor.

6 VOLUMES.
3,15) PAGES.

3,000 CIRCUIT, COMPONENT
AND CHASSIS LAYOUT

DIAGRAMS.
FREE 2 YEARS' ADVISORY

SERVICE.

DORY MISS THIS GREAT OPPORTUNITY
To : George Newnes, Ltd.. 66-69 Great Queen St , London,

W.C.2.
Send me Newnes RADIO AND TELEVISION SERVICING.
I will either return it in 8 days or send 9s. deposit 8 days
after delivery, then 10s. monthl), paying £9 9s. in all. Cash
price in eight days £9.
Name

Address
Place X where it applies

HouseOWNER

Householder

Living with Parents

Lodging Address

Occupation

Signature
(Parent's Signature

if under 21) RTV 119

DCOL
SOLDERING

INSTRUMENTS

IIBACMONEY K

GUARANTEE

=11!11111i11/1111/11101111111111111/111)111i11111111111111111111i11111111111111,-

7.1

(Rego'. T -ode Mork)

Sound jointing for the
Home Radio Engineer

Protective Shield
(List No. 68)

;1," Detachable Bit
Model

(List No. 64)

Supplied for all
volt ranges with no
extra cost for low

voltages.
Bit sizes " to E".

Apply Catalogues :
Sole Proprietors & Manufacturers

= HEAD OFFICE SALES AND SERVICE
..71.

ADCOLA PRODUCTS LTD.
GAUDEN RD., CLAPHAM HIGH ST., t:
LONDON, S.W.4. Tel : NIACaulay 3101-4272.

:1111111111111111 1111111111i1111111111M11111111111,1111111111111111111111111IT

1 TV TUBES 14tr

6 MONTHS'
* GUARANTEE

17" £7. 10. 0 RECTANGULAR. Tetrodes and Triodes
All popular makes and types. Ins. and cam 15/6.

14" £5. 10. 0 RECTANGULAR. Latest types on all makes
available. Ins. and carr. 15/6.

12" £5 ROUND. State make and type required. If possible
state equivalent second choice. Due to very heavy demand
for some makes. Ins. and carr. 15/6.
6 mth. Mullard. 3 mth. other types.

SPRING CLEARANCE OF GUARANTEED BARGAINS

9" 16/6 Types 22/18, 22'14C with slight burn. FREE post.
12' 50/- Types TI2/72, TI2/44. Tested, guaranteed 3 months.

Ins. and carr. 15/6.
12" 12/6 Types 121K, 12XP4, 31/I4C. Slight burn. Ins. and

carr. 15/6.

14" a Types CRM 141, 142. Round Mazda's, 3 month
guarantee. Ins. and carr. 15/6.

15" ES Types CRM 151, 152A or B. Round, 3 month guarantee.
Ins. and carr. 15/6.

16" E5 Types 41/1. 3 month guarantee. Ins, and carr. 15/6.
As we have been selling for the past 5 years.

All enquiries welcomed. Please send cash with order.
Send 2ld. stamp for FREE Catalogue.

DU lir
GRA 6677

CWO

I, cOD11

621 ROLIFORD RD. LONDON,
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TV NEWS AND NEWSREELS
EVER since the BBC abandoned

their original newsreel format
viewers have taken less and less
interest in the news items on TV.
At one time most viewers took
care to switch on for the newsreel,
and if they missed any special
item looked forward to the week-
end hour's newsreel saga of events
Of the week. This was produced in
`the well -tried cinema newsreel
style, with musical background
almost throughout, sub -titles to
sequences -and commentary when
-required. The sound -only repeat
of the radio service news bulletin
at the end of the TV programme
seemed to be quite adequate. Then
came the revised system of " News
and Newsreel," which changed the
style from cinema " magazine "
presentation to the factual docu-
mentary stuff with newsreaders,
diagrams, stills, short film se-
quences and other odds and ends.
It was a thorough mess, at first,
and the editorial board still seem
unable to strike a format which
interests viewers. The 1TA have
made the same mistake, and in
addition make much use of speedily
processed 16 mm. film sequences
which are of poor quality. It was
only natural that ABC-TV, with
all the newsreel resources of the
Pathe organisation behind them,
should hesitate before taking IT
News items which had probably
been adequately covered by the
35 mm. cameraman of the Path&
Newsreel, in any case. This storm
will probably die down and, in
due course, the IT News will take
a new shape, presented in an
entertaining manner and not as a
pale imitation of the evening doses
of news put out by the BBC.
Viewers prefer their news pills to
be sugar coated ! The advertisers
on 1TA quickly found that the
BBC's News and Newsreel, even
in its much improved form, had
not cured the viewers of switching
off!

UNDERNEATH JHf DIPOLE

TELEVISION PICK-UPS AND

By Iconos

MOVIE MUSEUM
ONE of the most interesting film

series put on for a long time
by the BBC is " Movie Museum,"
an American series which
presents entertainingly some of the
early efforts of film -making by
D. W. Griffiths and other giants
of the silent days of the cinema.
Incidentally, the photographic
values of some of these early films
seemed to be very good, in spite of
the fact that the print must have
been made from a " dupe "
negative-certainly not from the
original negative. Perhaps the
American film laboratory which
prOcessed this film specially for
television has corrected some of
the imperfections. By the way,
this accurate judgment of TV
print requirements is seen in many
other American film importations,
such as the " Burns and Allen
Show," " I Love Lucy " and
" Inner Sanctum," though the
last named series is sometimes
marred by poor sound.

REFLECTIONS

SOUND ON TV
ISOMETIMES think that the

golden rule for TV producers
is to look after the picture and let
the sound take care of itself. This
especially seems to apply to many
of the " commercials," which have
good ideas and pictorial presenta-
tion but badly recorded or badly
spoken dialogue or music. Adver-
tisers would be well advised to
make use of 35 mm. film for
picture with magnetic sound. Occa-
sionally, the ITA's telefilm sound
apparatus is at fault and the optical
scanning light can be heard scan-
ning the edges of the film perfora-
tions. This results in a faint
" harmonicy " 100 -cycle buzz.
Careful checks and tests should
take care of this trouble and in the
meantime the possibilities of using
a magnetic strip for carrying the
sound in the normal sound track
position should be investigated.
An alternative is to use entirely
separate magnetic film, electrically
interlocked with the picture film.

Marconi Vision and Sound Transmitters as used at ITA London and Winter
Hill. The 71/10 kW vision transmitter occupies the first seven panels from the

right ; the 2i kW sound transmitter the remainder.
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Live TV sound is also occasionally
below par. This is often due to bad
microphone placing or sound mix-
ing. Dialogue is frequently
drowned by music or effects. Too
often are actors allowed to clatter
tea cups or slam doors as they say
their lines, thereby covering impor-
tant key words with the extraneous
noise. Close-ups of instrumenta-
lists in orchestras are shown-
with the sound of the particular

PRACTICAL TELEVISION

instrument faintly heard or not
heard at all. I must say that this
criticism does not apply to the
transmissions of the Halle Orches-
tra by AR -TV. This is usually
excellent from the sound point of
view, but not always as regards
picture quality. Once again, Image
Orthicon cameras demonstrate their
crisp ability to add ten years to the
age of Sir John Barbirolli and
every member of his orchestra.
When these TV cameras are good
they are very, very good, but when
they are bad they are horrid !

BBC STUDIOS
AT one time the sole BBC sound

studio in London was a
smallish room on the' top floor of
Marconi House, next to the 2L0
transmitter. Every single item was
sent out from this studio, from
news announcements to orchestral
concerts, the latter frequently per-
formed under suffocating con-
ditions. Two or three crude solid-
back Post Office type carbon
microphones were used. After a
few months the BBC studio
premises were removed across the
Strand, to 2, Savoy Hill, where
three sound studios sufficed for a
very long time, supplemented by
enterprising outside broadcasts
from the adjoining Savoy
ballrooms ! Then came a rapid
expansion of -facilities, first at
Savoy Hill, then at Broadcasting
House and at many outside halls

until to -day there are
no fewer than ninety-
seven BBC sound
studios in the London
area.

Destined to be known as " The Thing," this mobile
hydraulic platform, mounted on a Bedford chassis,
can raise a cameraman and camera up to heights
of 40ft. or more. It is an Associated Rediffusion
acquirement. Its main advantage is that it obviates
the necessity for erecting scaffolding when a high

angle camera position is needed.

BBC REAL ESTATE
THE same geo-

metric pro-
gression of real
estate and leasing
operations seems now
to be taking place in
the television field.
The primitive facili-
ties which did duty
for such a long time
at the Alexandra
Palace have been
superseded by a
growing list of fully
equipped and sound-
proofed TV studios,
with specialised stages
for plays, talks, music,
filmed features a n d
shows with audiences.
Including the two
stages at theAlexandra
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Palace (which are still in use), the
BBC now have sixteen permanent
TV (or TV film) studios in London,
plus two television theatres and
numerous rehearsal rooms. Some
of these premises have taken
months from the date of acquisi-
tion to their recommissioning and
fitting out for TV purposes. Major
structural alterations, refitting,
rewiring and replumbing seems
to have been the rule before BBC
operations could start. Two or
three of the stages .are still not in
operational use. This was not the
case, however, with the acquisition
of the Ealing Studios premises,
which was carried out with light-
ning rapidity. The last scenes of
Ealing's feature film " The Long
Arm," starring Jack Hawkins, were
shot on Friday, 20th January.
There was an auction sale of surplus
equipment and furniture on the
following Tuesday and Wednesday.
The BBC officially took over the
premises on the Saturday of the
same week and on Monday, 30th
January, they actually commenced
shooting their own films there. On
this day alone-their first day-
they shot sixteen camera set-ups
for film sequences in " Jesus of
Nazareth," the series part -live and
part -filmed, which has been so
beautifully and reverently treated
by the producers and actors. The
BBC had wisely purchased a great
deal of the Ealing film equipment,
including power plant, lighting,
camera and sound equipment,
stage " props," some of the
furnishings and even a large
" street " open air set on the lot,
which had been used in The
Ladykillers " and " Who Done
It ? ' the Benny Hill film. Needless
to say, the speedy transference of
the premises was made possible by
the close co-operation of BBC and
Ealing executives, assisted by their
respective technicians. Within a
few days theatres were changed
over to the 25 frames per second
speed necessary in British tele-
vision work, while Ealing carried
on for a time with the final dubbing
and editing of their last films made
at that studio in their final " beach-
head," the sound -recording block.
Operation Walpole Park Studios"
had been painlessly carried out
and the Ealing Films banner had
been hoisted at the M.G.M.
British Studios, Elstree. Con-
gratulations all round !

Practical Television Circuits'
WS pages, 158 illus. 161 -net or 15/6 by post from

GEO. NEWNES, LTD.,
Tower House. Southampton Street. Strand, W.0.2.
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BAND 3 T/V CONVERTER -183 Mc/s-I96 Mc/s
L2-5-0 post free.

Suitotee for London, Sutton Goldfield end Northern TrOnsmission.

This Unit, comprising drilled chassis, 7in. x
4in. x 21in., two miniature valves and met.
rect., wound coils, res., conch, etc., is a slightly
modified version incorporating variable oscilla-
tor tuning of the circuit shown in Wireless
World, May, 1954. It has proved itself highly
successful -over 4,000 sets have already been
sold to buyers all over England. We invite
you to visit us and see it in operation for your-
selves. Suitable for most types of T/V Sets.
T.R.F. or Superhet. Blueprint and circuit

details will be sent on application by return of
post, 1/6, post free. Supply voltages required
200-250 v., 20 mA H.T. 6.3 v. I a. L.T.
Power pack components to fit chassis as
illustrated, 30/- extra. Complete set wired,
tested and aligned ready for use 20/- extra.
Band 1, Band 3 Ae switching can now be
added, switch kit, 6/6. Full range of Band 3
aerials in stock. Adaptors from 7/6 per set,
dipoles -indoor 6/6, outdoor with cable 13/9.
Band 1 -Band 3 Cross -over filter unit, from 10/6.

B.B.C. BREAK -THROUGH FILTER. Tunable filter unit for B.B.C. pattern rejection, 8/6.

Volume Controls
Midget DI ism an type.
Long Spimlbs. Guaran-
teed 1 year. All values
111,000 ohms to 2 Meg -
ohms.
No Sw. S.P.Sw. D.P.Sw.

3/- 4f- 4/9
COAX PLUGS ... 1/2
SOCKETS ... I/ -
COUPLER 1/3
OUTLET BOXES ... 4/8

80 CABLE COAX
STANDARD tin. diem.

Polythene imulated.
GRADE " A " ONLY.

8d. yd.
SPECIAL. - Semi -air
spaced polythene, 80
ohm Boas 1in. Jima.
Stranded cora. Losses
cut 50% 9d. yd.

TWIN FEEDER, 80 ohms, ed. yd. 300 ohms, 84- Yd.
TWIN SCREEN FEEDER, SO ohms, 1/- yd.
50 OHM COAX CABLE 86. per yd., lin. dia.
TRIMMERS, Ceramic, 4 pi. -70 pi., ed. 100 pf.
150 pf., 1/3 ; 050 pf., 1/8 ; 600 pf., 1/9. PHILIPS
Beehive Type -2 to 8 pf. or 3 to 30 pf., 1/3 each.
R3SISTORS.-Pref. values 10 ohms 10 megohms

CARBON
20% Type. 1 w., 3d, ;
I 5d. ; 1 w., ed. ;
2 w., 93.
10% Type, t w., ed. ;
5% Type, 1 w., 1/--
1% Hi -Stab. 1 2/-.
WIRE -WOUND POTS,.

Pre -Set Min. T/ V. Type.
Knurled Slotted Knob.
All values 25 ohms to 30

50 K., 4/-.
Ditto Carbon Track
40 K. to I Meg., 3/,

WIRE WOUND
w. 25 ohms -.1/3

10 w. 10,000 1/6
15 w. ohm, 2/-
1 or. 15,000- 1/9

33,000
10 w. ohms 2/3
3w. LAB COLVERN, Etc.
Standard Size Pole. 21in.
Spindle. High Grade.
All Values. 100 ohms to
50 K., 5/0 ; 100 K., 0/6.
WfW EXT. SPEAKER
CONTROL. 10 12, 3/-.

CONDENSERS. -Mies or S. Mica. All pre!. values.
3 pf. to 680 pr., Bd.-each. Ceramic types, 2.2-5,0110
pf., m available, 94. each. Tabular:, 450 v. Hunts
and T.C.C., .0003, .001, .003, .01, .02 and .1 350 v..
ed., .05, .1 500 v. Hunts Moldmal, If-. .25 Hunts,
1/6. .5 Hunts, 1/9. .1 1,500 v. T.C.C. (Simplex).
3/6..001, 6 kV., T.C.C., 5/0..0011'3.5 kV.; T.c.c.9/6.
SILVER MICA CONDENSERS, -10I.
6 pf. to 500 pf., 1/-. 000 pr. to 3,000 pf., 1/3.
1% 1.1 pf. to 500 pf., 1/9. 515 pf. to 5,000 pf., 2/..
ALUMINIUM CHASSIS. -18 s.w.g. Plain. ondrilled,
Voided 4 sides and riveted corners lattiee fixing boles.
Strong and soundtv constructed wits 2!h. sides.
`in. x 4in., 4/6 ; 9in. x 6in., 5/9 ; Ilia. x 7in., 6/9 ;
13in. x 9in., 8/6 ; 14in. x IIin., 10/0 ; and 184n. x
16i5. x lie., 16/8.
CARBON 'MIKE INSERT. Superior quality type
suin. x lie. Brand new and boxed only, 6/5 each.
BRIMISTORS.-CZI for .30 heater chains, 3/6,
CZ2 for .11 a., or .2 a., 2/6. CZ3 (Pilot Lamm, 1/6,
COPPER ENAMEL lb. 11 to 20 0.w.g.,
2/-; 22 to 28 s.w.g., 2/6 ; 30 to 40 s.w.g., 3/5.
SWITCH CLEANER Fluid, squirt spout, 3/9 (01.
TWIN GANG TUNING CONDENSERS. -375 pt.,
Midget, 6/6 ; ditto, with dust cover and trimmers,
8/6, .0005 mid. Standard size with feet, 8/6 ;

3 VALVE AMPLIFIER
With variable Tone and Volume controls, 3
Midget B.V.A. valves. 4 watts output. Neg.
feedback. Chassis isolated from Mains. A.C.
200/250 v. A quality amplifier at an economical
price. PRICE 23.19.6. Carr. 2/6. Wired and
tested, 15/- extra. Circuit and inetr., 118,
free with kit. '

ALL WAV9 RADIOGRAM CHASSIS
THREE WAVEBANDS. FIVE VALVES.

S.W. 26 m.-30 m. -LATEST MIDGET
M.W. 200 m. --ISO m. B.V.A.
L.W. SOP m.-2,000 m. ShIRIES.

Brand new anal guaranteed. A.C. 200/250 v. 4 poe.
ow. 03.Med.1..Gram. P.C. connections. High

It stoat core cofia. Latest circuit technique, delayed
- A.V.C. and Neg. feedback. Output approx. 4 watts.
Chassis Ill/ho. a 51in. x Olio. Glass Dial-10in.
41in. -horizontal or vertical type available, lit by
2 Pilot Lamps. 4 knobs supplied, walnut or ivory to
choice: Aligned and calibrated ready for use.
Chassis isolated from mains. PRICEEi,15. 0
Carriage and Insuranee, 4/6.
801. or speakers to match available.
New Available. DE LUXE 7 VALVE push -pall
version of above chassis, 2.12.10.0, earr. ins. 5/-.

QUALITY FLUORESCENT FITTINGS
Ideal for home or workshop. 4 ft., 220.250 v.,
complete with tube, ballast unit, etc., ready
for me. Famous manufacturer's surplus
offered at approx. half price. Starter switch
type, 42/-. tjulek start type, 47/6. Carr. and
ins., 5/6 extra.

NEW
BOXED
IRS 7/6
IS& 3/6
1T4 7/6
104 7/6
3144 2/-
3V4 8/-
306 3/6
524 816
5.4216 8/6

8/6
OCHO H/6
014601 1/8
6E7 0/6
o KS 9/ -

ALLVALVES GUARANTEED
0037 8/6 ECH81 12/6 EY31 12/6
61.3147 9/- ECM) 12/6 E240,

stud I 8/61/6
0X4 8/6 E1e.11 10/6 p0004 12/8
OX3 8/- EF53 PCF80 12/6
BASS 2/- Sylv. 1.0/- PCF82 12/6
PABC8012/6 EF10 e1.,01 12j8
E1391 1/6 Equip. 5/8 p1,05;
1011C33 8/6 E100 10/6 P1.83 12/8Efie344 10/-' t861 1831/6

1'1(81 12/6

6

1170CF803 120 124/66r

he,

EL41 .1/6
ECH35 12/6 E1,94 12/8 F1102 10/-
EC1142 10/6 EMSO 12/6000131 6/8'

SPECIAL PRICE. PER SET
1115, 1T4, 103 and 304 or 3V4 . ... 27/6
6E8, 6107, 6Q7, OK 524 or 1IX3 35/ -
SPEAKER FRET.. Expanded Bronze anotiMed
metal Sin. x Sin., 2/3; 12in. x 8in.. 3/-; I2in.
12in., 4/3; 12in. x 16in., 6/-...4 2.4in. a 12.M., 8/4, etc.
MAN FRET (Murphy pattern).--12in. 2/-
Ilin. a 1Sin., 3/-; 12in. 24i0., 4/-1 etc., ere.

ELECTROLYTH2 ALL TYPE3 NEW STOT
Tabular Wire Ends
25/21 v., 50/12 v. 1/9
50/50 v., 4/500 v 2/-
100/25 v. , 2/-
0/500 v., Dub. 8/6
8+11,300 v. Dub. 4/6
3+16 410 v. Hunts 5/-
16/450 v. B.E.C. 3/6
16/300 v. Dub.- 4/-
16+10/450 v. T.C.C..5/8
(12/330 v. B.E.C. 4/-
32/500 v. Dub. 5/-
32+32/310 v. B.E.C. 5/6
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-
BACK VOLTAGES. -K3/25 k.V, 4/3 ; K3/40 3.2
kV., 1/-; K3/43, 3.6 kV., 6/6; K3/50 4 kV., 7/3
K3/100 8 kV., 12/6; MAINS TYPE. -11141, 125 v..
60 ma., 4/- ; EMS, ISO ma., 4/9 ItM3, 120 Ina.;
1/9 ; RA14 type, 050 v. 275 ma., 16/,
ENGRAVED CONTROL KNOBS for tin. Spindle.
llin. sliam. Walnut or Ivory. Gold tilled. 16
Standard engravings, 116 en. Plain knobs to match
above, 1l in. 10d. no., llin. dia., 8d. ea. Walnut o
Ivory, 1 Ain., 1/- ea. ; lin. 9d. ea. Pointer Knobs
Black with White Line ed.
WEARITE*P " TYPE COILS, All maiges. I to 7,
2/6 ca. Oernor a.1 Series Coils. Slug tuned. Ali
ranges from 3/6, Full popular Coil packs.

Can Types, Clips., 3d, ea.
8+8/450 v. T.C.C.4/6
8+16/400 v. Hunts 5/-
16+10+0/350 v. 5/6
16+16/450 v. 11.E.C. 5/6

'16+16/450 v. Dub. 8/-
;12/300 v. B.E.C. 4/-
32+32/450 v. B.E.C. 6/6
60/350 v. B.E.C. 6/6
00+100/310 v. 11/6
60+250/275 v. 12/6
64+120/275 v. 11/6
100+200/271 v.

12/6

I.F. TRANSFORMERS 465 Ic/cs
Brand new ex.rnamat.turees midget I.F.T.,
size 21."x 1' a A", dust core tuning, Litz
wound coils, High Q,- BaJgain offer; 7/6 pair.

MAINS TRANSFORMERS. -Made in our own
Workshops to Top Grade spec. Fully interleaved
and impregnated. RADIO AND AMPLIFIER
TYPE. 230v., 60 ma. F.W. sec., 6 v.'or 6.3 v. 1 a.
wet. 0.3 v. 2.5 a. see Htrs., 21/-, etc. C.R.T. HTR.,
ISOLATION TYPE. -l -Low leakage with or without
21% sec. boost voltage. Ratio'-1:=1or 1.21, 2 v.,
10/2;. v, 20/6 ; 6.3 v.. 10/6 ; 13.3 v., 1016Ditto with mains prilnaries 201030 v.. 12,6.
Specials to, order.
L.F. CHOKES: -10 H. 63 ma., 5/-; 13 H. 100 ina.,
10/6 ; 10 11., 120 ma., 10/6 ; 20 HI 110 nna.,--15/6 ;

Simplex, 1010 Sounalmaster, 10/6. ,

RESIN NULTICORE SOLDER 60/40. 18g., 3d, par,
yd..; log. 46. peryd. ; 2/6. ,
LOUDSPEAKERS P.M. 3 OHM. Sin. Celes., 17/6 :

Celes., 18/6 ; x 4in. Goodma.ns Elliptical,
18/8; Sin. Elm., 20/-; Sin. Goodman special,
21/6; 10in. R. and .4.. 25/-;.12in. Plessey, 35/-;

2 k. ohms field, flapped 0.P. trans., 24/6.
RECORDING TAPE. -100010. reels; Scotch boy,
30/-; good quality paler taps on standard plastic
reels, 12/6.

F.M.. TUNER -UNIT (87 me/s-105 most. by
Yason.-As tested and approved by Radio
Constructor. Complete Kit of parts to build
Ohio' modern highly successful unit, drilled
chassis and ,J B. dial, coils and cans. 4BVA
miniature valves and all cob -Moue -Ms, etc., for
only  28.10.0, post free. SUPERIOR- TYPE
GLASS DIAL -Calibrated ice Alcis and edge
lit by 2 pilot lamps, 12/6 extra. .

Illustrated handbook with toll details, 2/... poet
free.

TRS RADIO COMPONENT SPECIALISTS (Est. 1946)

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (rHo 2188)
50 yards Thornton Heath Station. Buses 130A, 133, 159, 165 & 190

Listed above are onlY a few item; from our vary large <eels, Sold 31. slam, Misr for Csmaleia 131r1510 List.
Hours : 9 a.m.-6 p.m., I p.m. Wed. OPEN ALL DAY SAT.

Terms.C.W.O. or C.O.D. gladly moles cheques, P.O.; /lc. payable to T.R.S. PostIP.setial up to 110.7.2., 115.1/1, 335.1'6,31, 2 -,1016. 2,9
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HANNEY of BATH offers:
SICLI.ARD 3 -VALVE 3-W ATT AMPLIFIER
Gilson Output trans., .25 6 ; Mains trans., 35- ; Resistor,'pot
kit, 25,- ; Condenser, 20 -. Send for full list.
" WIRELESS WORLD " F.M. TUNER (May 1955)
Osmor coilset with-IF's and RDT, 58/8. J.B. type 0.102 variable,
146. ERIE condenser and resistor kits, low -loss valveholders and
valves. Full list available.
MULLARD F.M. TUNER UNIT
Denco drilled chassis. 1616 coilset with IF's, etc., complete, 46.'- :
J.B. 11.101 variable, 10/9. . J.B. SL.15 dial:drive assembly, 25:6. ;
condenser and resistor kits, valves, etc. Full list available.
OSRAM 912 F.M. TUNER UNIT
Denco chassis with dial assembly, 37/6 : Denco coilset IF's and
RDT, 44/9: 2 gang variable. 17:6. Condenser and resistor kits,
valves, etc. Full list available.
MAXI -Q DENCO F.M. TUNER UNIT
Chassis set, 7/6 ; Coilset, 11/9 : 10.7 Mc 's 6'- cash ; Ratio
discrim. trans., 12/6 : Phase discrim. trans., 9.- ; Technical
Bulletin giving circuit, point-to-point wiring. etc., 1,9 P.F.
COILPACKS. DENCO CP 43, and CP 4/M. 35 - CP 3,370 pf. and
CP 3/500 pf., 44'9; OSMOR " Q" HO, 505 : LM. 40.- ; Batt.,
50/- : TRF. 40.- : BF stage for HO pack, 20 - : We stock COILS
by
OSRAM 912

Weymouth,
PLUS
OsmorAMPL. Wearite

IFI, ER
Denco and R.E.P.

Erie resistor kit, 17.'4 Erie 1 meg. pots, 4/6 each ; TCC condenser
kit, 551- ; PARTRIDGE components with loose lead terminations
(Includes packing charge). Mains trans., 65/6 ; choke, 34/6 ;
output trans., 85/6 ; W.B. components. Choke, 18:9 : output
trans., 32/- ; Denco drilled chassis, 14,6 ; Denco 012 Plus printed
MULLARD: pre -amp or passive chassis, 6,-. Full list available.

510 AMPLIFIER
ERIE resistor kits, 27/- ; TCC condensers, 45:- Elstone
mains trans., 36- : Elstone output trans. (state 6,011 or 8,000
ohms), 45;- ; Partridgescomponents (loose leads). Mains trans.,
85/6 : output trans., type PPO (state 6,000 or 8,000 ohms), 35/6 ;
smaller version type P.3667._5516 ; Denco drilled chassis. 19/6 :
Denco printed panel. 6/6. Full list available.
DENCO WIDE ANGLE COMPONENTS. Magnaview chassis
sot, 37,6 ; Supervisor chassis. 51/6 ; Magnaview coilset, 41/2 ;
scan coils WA/DCA1. 43/. ; focus coil WA/FCA1, 31/- width and
lineilin. controls WA! C1 and WA!LC1, 7/6 each : frame trans..
WA/FMAL 21 - ; line trans. WA/LOT1. ; frame blocking osc.
trans. WA:FBTI. 16/-.
Send stamp for lists. Please add postage 2;- to all, orders under £3.
(Excess refunded).

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH

Tel.: 3811

VIEW MASTER CONVERTER
All items for the View Master Converter as deicribed in
" Practical Television " can be supplied from stock. Full
details are given in our special list which is available free upon
request.
COIL SET AND METAL PARTS. Denco. Includes a ready
wound set of coils, switch screens and metal cover. 30/-.
SWITCH ASSEMBLY. Denco. Complete switch with finestuner
and coil platforms. 27/-.
CONDENSER AND PRINTED CIRCUIT KIT. TCC. Contains
all the condensers, printed circuit and valve holders. 43/..
RESISTOR KIT. We make up this kit with the specified LAB
resistors. All labelled with value and position. 8/,
GAIN CONTROLS. Colvern CLR901 5,000 ohms. Three
required. 3/3 each. Panel for mounting three controls, 1/,
VALVE SCREENS. Carr Fastner. Skirt and screen. Two
required. 1/3 each.
CO -AXIAL PLUG AND SOCKET. Belling Lee. L604S Socket.
1/3. L734P Plug. 1/3.
SOLDER,. Ersin Mulcicore. Special for printed circuits. 2/6.
VALVES. Mullard PCC84 24/4. Surplus 13/6.

Mullard PCF80 25/9. Surplus 13/6
KNOB. Pointed knob for switch. 1/-.
SUNDRIES KIT. Contains all nuts and bolts, flex, wire co -axial
cable, copper foil and spring wire. 8/-.
COMPLETE KITS. All above items supplied at one time.

KIT A. With new Mullard valves. £9.4.0. Cr edit Terms:
Deposit £I.6.9 and seven monthly payments of
£I.6.9.

KIT B. With surplus valves. E8.2.0. Credit Terms :
Deposit £I.4.0 and seven monthly payments
of E1.4.0.

PLEASE NOTE. These kits do not include the items needed
for conversion of the View Master Sound/Vision Chassis.
We can supply the chassis conversion kit for 12.0.0. Full details
in our list.
SET OF TWIST DRILLS. Complete set of the correct size.
twist drill for drilling the Printed Circuit Panel. 10/-.

WATTS RADIO
B Apple Market, Kingiton-on-Thames, Surrey.

Telephone : KINgston 4099.

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

SUBJECT(S) JUNE

EXPERIMENTAL
OUTFITS:
TELEVISION -Inscruction and equipment for building a Television
Receiver.
BEGINNER'S RADIO OUTFITS -A course in basic principles.

ADVANCED 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.

E.M.I. INSTITUTES
The only Postal College which' Is part

at a world-wide Industrial Organisation.

IC.ss
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114EN-:VT-9E
A LIGHTWEIGHT AERIAL FOR THE

By E. H. Tro

HAVING built a Band 111 Channel 9 .converter
and discovered that aerials suitable for this
Band were in short supply and unobtainable

locally, the writer decided to make a temporary
lightweight beam for erection in the loft. The results
obtained 50 miles from London with this aerial have
proved extremely satisfactory over the past month,
so much so that the idea of buying a ready-made
aerial has been dropped. In case it is thought that
the writer's house has a good location, it may prove
of interest to state that it is located 6ft. below sea-
level-the aerial being 22ft. above sea -level. .

All elements are made from 12 -gauge copper wire
and the general layout may be seen in Fig. 1. A
bamboo cane, as straight as possible, is drilled to
take the elements, each of which is secured and
joined to its neighbour as in Fig. 2.

Connecting the Feeder
The folded dipole aerial is not, of course, joined

to any of the directors or the single reflector. The
directors C to J should be mounted and wired
together, as in Fig. 2, and then the folded dipole
constructed and mounted on ifs Perspex or Polythene
block, shown in Fig. 3. The feeder connections are
provided by bending the ends of the dipole at right -
angles and passing them through the Perspex block ;.
the feeder then being soldered to the protruding

Copper element PP SWG wire
for binding

Bamboo cane elements

11.141i,N 111111 PAN1,18,111.Jilin

I I

To next
element

4 , 8

,
,28 Perspex

'/8 hole

Soldered
joint To next

element

Folded Dipole

Feeder
attached
,her.

Ho/es to take
5.WG. Aerial wire

Wire bent at
right angle and

attached to Feeder

Figs. -2 and 3.-Method of connecting up the
elements, and the folded dipole mounting block.

ENT _.&ISARtif
NEW TRANSMISSIONS ON BAND III

well, G2HKU

ends. The block should then be pushed over the
bamboo cane and set in position with Perspex
cement 6in. from director C, as shown in Fig. I.

Reflector A should then be mounted and con -
A

-4-- SI ft
Mast,

Feederbinding 

Feeder

StS1

I

Dimensions 30;
B 28.%p"
C. 2;.*

D.- .
E.__ 2614'
F 26'
G 25%;

24%;
J 24'
S' /2"
e. .6"

S=2" x

Fig. 1.-Details of the. 10 -element beam aerial
described here.

netted by the common wire, as shown in Fig. 2, to
the directors.

Mounting
The method of mounting on a mast is left to the

individual constructor, since force of circumstances,
such as loft space and proximity of any electrical
wiring or water storage tanks, will be the. deciding
factors. The Beam could, of course, be suspended
from the roof supports or, as in the writer's case,
attached to a paxolin tube which was lashed to a
rafter. Due to its extreme lightness no special pre-
cautions are required in mounting, and since it is
not exposed to the weather there is no fear of damage,
either to the aerial or property.

The high gain of this aerial gives an acceptance
angle of only a few degrees at short distances. In
other words, at a long range it will_ be necessary to
position the aerial with accuracy,. preferably whilst
the television receiver is receiving a signal. An inch
either way will make a good deal of difference to
the picture at extreme range.

NEWNES SHORT-WAVE MANUAL
7th Edition

6/-, or 6/6 by post from
GEORGE NEWNES, LTD : Tower
House, Southampton Street, London, W.C.2.
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CORRESPONDENCE
TUBE " SALVAGE "

Lawry -Johns, in your January edition under
"" Servicing Television Receivers," states that

tubes such as the MW31/16, MW31/74, etc., having
grid to cathode shorts, would have to be scrapped
and new tubes_ bought to replace them. This is not
quite true, as these tubes can be given a fresh lease
of life by connecting them as triodes. The first thing
to do is to join the grid and cathode together at the
base, then remove the first anode connection. Dis-
connect the grid connection and reconnect to the first
anode. (These connections are for negative drive
for grid drive reverse the order.) The first anode lead
is then taped back and put out of the way. Under
this system I have, as a service engineer, cleared many
a tube trouble and saved customers the price of a new
tube.-S. W. INGRAM (Ilford).

THE CINEMA AND TELEVISION
SIR,-As a regular reader of PRACTICAL TELEVISION

herewith some observations for what they may
be worth.

In view of the opposing interests which exist
between the cinema and television perhaps it would
be possible for cinemas to be wired up to houses on
the slot meter principle ; this might well be compared
to the public call box and the private telephone. All
advertising could then be confined to its rightful
place in the cinema, and the BBC operating their
own and the present ITV on the basis of a " Home "
and " Light " programme which appears to be
becoming badly needed.

The above could possibly lead to the present
cinema being used half for those who do not wish to
stay at home for their " recreational entertainment "
and half for "educational entertainment," the latter
being really what the below average " youth may be
looking for, but for want of it is finding an outlet in
the " Teddy " approach.-J. I. SOMERS (Portsmouth).

TEST CARD C

SIR,-I
would like to draw your attention to

the test card on TV. Like thousands of amateurs
interested in TV I will have to give up this interesting
hobby because of the time of the test card, 10 a.m.
to 1 p.m. ; us chaps who are away working all day
cannot test out our home-made sets when we come
home in the evening because we are interfering with
other people's viewing. Is it not possible to have a
test card, say, after the day's viewing, from about
11 p.m. to 1 a.m. to give us amateurs a chance.
If there is nothing done I am afraid thousands of
amateurs will have to give up this hobby.-ALEx
BARTON (Glasgow, C.5).

COLOUR EFFECT
F. Remmett asks, in your December issue,

for an explanation of the multicolour effects
seen on his VCR97 tube. If Mr. Remmett reads a
book entitled " The Living Brain," by Dr. Grey
Walter, he may well find his question answered in the
chapter dealing with the effects of flickering light on
the human brain.

Mr. Remmett noticed in a particular television
programme that the images of revolving planets

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):

appeared in various colours. This is exactly what
one might expect given the right circumstances, and
for the following reasons :

The brain itself produces complex electrical wave-
forms which under harmonic analysis are found to
consist mainly of basic frequencies varying from 1 to 36
cycles per second. Flickering light is sometimes used
experimentally to stimulate by resonance individual
brain frequencies, the flicker being a bright electronic
flash of variable'repetition rate. At certain frequencies
of flicker which differ from one person to another,
the most brilliant colours and changing patterns are
seen. These are not due to the light itself, but are
evoked solely by the flicker frequency.

These conditions would be closely simulated by
your correspondent's viewing conditions for that
particular programme where the only light would be
the spot images of the planets recurring at the tele-
vision frame frequency. If this frequency happens
to coincide with Mr. Remmers own critical
frequency for the colour -from -flicker effect, he would
most certainly expect to sec coloration effects.

An interesting point is that brain frequencies of
the order of 10 to 14 per second are definitely related
to human vision since they disappear when the eyes
are opened and return strongly when the eyes are
closed. It is possible that these brain waveforms are
part of a scanning system by which human vision is
accomplished.-A. W. ELPHICK (Bath).

" VIEW MASTER " IMPROVEMENTS

SIR,-With
reference to your contributor's article

on " View Master" improvements in the May
issue, I too have quarrelled with C55. It is not,
however, necessary to use such a large component,
as a resistor can be inserted between the negative
side of resistor R70 (C53, transformer, etc., junction)
and C55 negative.- Values of 10 k. for the resistor and
4 itF for C55 are suitable, although any values giving
a similar minimum time constant can be used. I
wrote to " View Master- on this point in May, 1952,
and they agreed with this measure, but stated that
on their prototypes some variation in brilliance
was noted on first switching on, ", hence the present
arrangement was adopted." Nevertheless I have
never noticed any adverse effect.

The one major change I have incorporated in my
receiver-or at least the one with the major effect-
concerns the coupling between L107 and L108.
Some two years ago when re -lining, I noted that
slight pressure with the time-honoured filed knitting
needle resulted in marked variations in brilliance.
This proved to be due, not to stray capacity but to
the mechanical position of the coils which must be
critical. Instead of moving the coils I added a turn
to the coupling winding on L107 former and the,
result was an increase in gain, greater in fact than
that obtained by adding the pre -amplifier. Conse-
quently it was possible to align the tuned circuits for
maximum quality-with no consideration for gain-
and connect V5 cathode to earth via a non by-passed
resistor of 68 ohms. The latter may help picture
quality ; it reduces the loading on the detector and
assists the expectation of life of V5 which was
previously about a year.-E. C. DYSON (Beeston).
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1 CATHODE RAY TUBES
(Brand New)

VCR97 (slight cut-off) 15/-
VCR97 guaranteed

full T;V Picture .- 401-
VCR517C, guaranteed

full T/V Picture.... 35/-
VCR139A, guaranteed

Ti V Picture 35!-
VCR138A (with,

Screen) ... . 35,'-
3BP1, guaranteed full

T iV Picture ... 30/-
Carr. & Packing on all'
tubes, 2/-.

"38" WALKIE-TALKIE
SETS

Special offer of above set,
complete with 5 valves.
4 ARP12 and ATP4, with
circuit. Range 7.4 to 9 mc, s.
These sets are not guaran-
teed but are serviceable.

25/ -Junction box 2/6 extra.

PYE 45 MC/S STRIP
TYPE 3583 UNITS

Complete with 45 Mcr s Pye
Strip, 12 valves : 10 EF50,
EB34 and EA50, volume
controls, and hosts of
resistors and condensers.
New condition. Modifica-
tion data supplied. Price
6916, carriage paid.

62A INDICATOR UNIT
Containing VCR97 with
Mu -metal screen, 21 valves:
12-EF50, 4-SP61, 3-EA50,
2-EB34. Plus pots.,
switches, H.V. .7.;ond., re-
sistors, Muirhead S,M dial,
double deck chassis and
crystal.. BRAND NEW
ORIGINL CASES, 67/6.
carriage 7/6.

5, HARROW

ENRY9S ,111111111111111111111111111111111111111111111111111111111111

CRYSTAL. MICROPHONE(RADIO' LTD.) .. INSERTS

INDICATOR UNIT TYPE
182A

UnitcontainsVCR517 Cath-
ode Ray 6in. tube, complete
with Mu -metal screen, 3
EF50, 4 SP61 and 1 5U4G
valves. 9 wire -wound vol-
ume controls and quantity
of resistors and condensers.
Offered BRAND NEW (less
relay) at 67/6 plus 7/6 carr.
Radio Constructor 'scope
circuit included.

VR91A The Selected EF50.
Brand -New., Red Sylvania
original cartons. 101- each,
90 /- for ten.

We have over 50,000 American and B.V.A. valves in Stock
LATEST TYPES NOW IN STOCK

-

U.S.A. INDICATOR
UNIT TYPE BC929A

In black crackled cabinet
141in. x gin. x 9in. Complete
with 3BP1 C.R Tube, shield
and holder, 2 6SN7GT, 2
6H6GT, 1 6X5GT, 1 2X2,
1 6G6, V/controls, con-
densers, etc. Ideal. for
'scope. Brand new, 65/-.
carriage paid.

MINIATURE L.F. STRIP
TYPE "373" 9-72 MEG.
Brand new miniature I.F.
Strip size 10 x 2lin. x
3M. high. Valve line-up :
2 EF92 : 3 EF91 and EB91.
With Circuit. Price (less
valves), 7/6. P.P. 116.

EBC41 10/- UBC411.0/- PL82 10/-112AT7 9/- EF85 10/6 DL96 101
EY51 12/- HK40 10/- PY81 10/- 12AU6 9/- EF89 10/- DAF9610-/EF41 11/- EF80 10/6 EM80 10/-EL41 11/-

BABC80. 12BE6 101-6X4 8/-
12BA6 9/. ECF82 15!-

EZ40 10/- 10/- PY82 10/-
PABC8105i_ DF96 10/

ECC84 15/12AH8 12/6EM34 10/- 5C085
TJL41 11/- PCC8412 /6 35,w4 8;6 6AU6 9 / 61PAd,582 10/
UY41 11/- EF8° 10/- PCF8212/6 PCF80 151- 117Z3 8/81UF41 1E- ECL80 12/6
UCH42 1216.12AU7 9i- EBF30 12AX7 101-1EcH42

12/6 FLU 12/6 12AT6 8/- 11;6 D596 10/- 1216
OBSOLETE VALVES IN STOCK

LP2 3/6 VP2 8/8 FW41500 TDD2A 8.6 U10 8/6 42SPT 6/-
210LF 3,6 SP2 8/6 10/- FC13C 10,- DDL4 5/- 254V 5/-
P2 4.- VP2B 8/6 FC13SiC MS/PEN PENDD ML4 7/6
215SG 4,- FP22 81- 111- ' 7/6 4020 12/6 MU14 8/6

SPECIAL REDUCTION FOR SETS OF VALVES
1A7GT, IN5GT, IH5GT, 1A5GT (or 1Q5GT or 3Q5GT) 42/ -Set
10 EF50 (Ex -Brand New Units), 5/- each ... 45(-

' 10 EF50 (Red Sylvania ex -new units), 51- each ... 45/-
6K8G, 6127G. 6Q7G, 5Z4G, 6V6G
1R5, 1S5, 1T4, 154 or (3S4 or 3V4) .. 27/6. ..

'SEND 3d. for 28 -PAGE ILLUSTRATED CATALOGUE

Ideal for tape recording and
amplifiers. No matching trans-
former 'required.

QUARTZ CRYSTALS
Type FT243 Funda-
mental Frequencies, 2 -
pin jin. Spacing. 120
Types : 5675 Ke's to
8650 Ke,s (Channel
270,389). (In steps of
25 Kc s.), 80 Types :
5706.667 Ke

nel 0
s to 8340

Ke /s. (Chan 9).
(In steps of 33.333 Kc/s.).

BRAND NM,' AND GUAR-
ANTF.ED, 10'- each. Complete
sets of 80 and 120 Crystals
available.

'Type FT24IA '54th Harmonic
2 -Pin /in. Spacing

' 21.1 Mc s. 23'2 Mc s.
21.2 Mc s.
21.4 Mc s. 24.4 Mc s.
21.5 Mc s. 26.0 Mc 's.
22.0 Mc s. 26.1 Mc s.
22.8 Mc s. 26.4 Mc s,
22.9 Mc s. 27.0 Mc s.

BRAND NEW AND GUAR-
ANTEED, 7/6 each.
Complete Sets of 80 Crystals
Channel 0.79 available.
200 Kc s.. 10/- each. CRYSTAL
HOLDERS, 1/3 each 10% Dis-
count on all orders of £5.

ROAD, PADDINGTON, LONDON, W.2 TEL.: ,PADDINGTON 1008-9, 0401

RADIO CHASSIS
39/6

3 whand & gram. Extra
speaker sockets, 5 valvesInternational octal.
Built-in portable aerial,
optional 4 knob control.
A.C. or universal. Less
valves (see our cheap
list). 8" P.M. speaker 7/9
with order. Set of knobs
2/-. Chassis 15y x 7" x 9"
(when speaker is fitted).
Carr. 4/6.

12" T.V. CHASSIS 9716
Easily adapted to Band 3 (ITV). Drawing 2/6 or FREE with
order. Complete chassis by famous manfr. R.F. E.H.T. unit
included. Owing to this chassis being in 3 separate units (power,
these and sivision inter -connected), it is easily fitted to table
or console model. State BBC channel. This chassis is less
valves and tube. Ins. and carr. : London 5,-, Provinces. 10/ -
RADIOGRAM CHASSIS, 29:9. including 8" speaker, dial
and knobs. 5 valve s. het. 3 wiband. A.C. mains. Complete.
Guar. tested. Less valves. Ins. and carr. 4/6.
POWER TRANSFORMERS, 15/9. 325-0-325 v. mains. 6 v.
at 5 A.,' 4 v at 5 A., 4 v. at 5 A. Extra isolated windings for 2
or 4 v. tubes. Also similar trans. with 6 v. at 5 A., 6 v. at 5 A.,
'22 v. at 11 A. Both are 250 mA. Plus post 2',
MAINS TRANSFORMERS, 5,9. Heaters 6 v. and 5 v.,
350-0-350 v_ primary 200-250 v. Post 2/-.
MAINS TRANSFORMERS, 3.9. 350-0-350 v. heaters 12 and
4 v. primary 100-250 v. Ideal auto -trans. Post 2/-.
MAINS TRANSFORMERS, 59. 350-0-350 v. heaters -4 and 4 v.
primary 200-250 v. Post 2/-.
MAINS POWER PACK UNIT, 29/9. 5 kv. E.H.T. 325 v. 250
mA. Smoothed h.t. heaters, 6 v. at 5 A., 4 v. at 5-A., 4 v. at 5 A.
and 4v centre tapped. Carr. 4/6.

gMONEY MCK

OGUARANTEE

I GRA 6677 I
(mo1p

COD

1
SPECIAL GUARANTEED SNIPS

WIDE ANGLE TRANSFORMER KITS.
Original wrappings consisting of :

(a) Line Output Transformer 14 Kv., ceramic base, EY51
mountings, lerroxide core, 17/6 with instructions,
post 1/-.

(b) Frame Output Transformer, large efficient type giving
ample output from ECL80, 9/6. post 1/3.

(c) 250 ma 5 H standard Smoothing chokes, 3 -way mounting,
7/6, post 1/3.

COMPLETE KIT AS ABOVE. -Snip price for 3 items, 30i -
post 2/6.
ION TRAP MAGNETS. -Best quality with brass outer rings,
3/8, post 4d. lin. Aladdin Formers with Slug. 4,- doz.
DEFLECTION COILS. -Standard low impedance 35 mm.,
iron cored, 9i6. Width Coils, 41, Linearity Coils, 4.'-.
64in. and 8in. SPEAKERS. -Bess makes, slightly soiled,
guaranteed perfect, 10,-, post 1;6.
TV TABLE CABINETS.-14in., 19 - : 171n., 226. Ditto, with
Mask and Glass, 14in., 29/- : 17in., 39/-. All 7.6 Carr.
CYLDON 13 Ch. Tuners with Valves. Boxed, £4.
B28 (CM100)RECEIVERS, 112.10. Cossor D.B. Scopes, £17.10
AVO Val,,. Testers, £8.

WWIRE 0-UND PRESET POTS. 5000 2.512, 30K. 26 ea.
AMPHENOL V H's. -Octal, Novel, BIG, B9G, 7'- doz. ; B9G
W/Screen, 1.6 ea.
12 wilt 10,20 W. AMPLIFIERS. -Inbuilt motor gen., com-
pact, ideal outdoor work,. push pull 6L6, and 2 double triodes, -
cost approx. £30, good cond., untested, 25.10. carr. 10,-.
5 MEG. POTS D.P. SWITCIL-alin. spindle, small type, only
3/6, post 4d. .001 18 kv. Visconal. 4/9, post 9d.
MIDGET CERAMICONS, 10, 20, 50, 300, 1,000, 3,600 pF, 6'-
doz. ; 16+16 350v., 3/- ; 8 , 250 v., 1/- : 100 x 6 v., 1/- ; 60+100
350 v.,'6/-.
THROAT ]TICS. British, boxed with jack plug, 3!6, post 6d.
Single L.R. earphones with headband, 3.6.

RADIO VALVES GUARANTEED PERFECT

TECHNICAL TRADING CO.

6AK5 61616E33 8,6 12Ax7 8/- EF92 4/6 SP61 3/6
6G5 5i616J6 ' 6/6 813 50/- EL91 5/6 SP210 3/6
6AL5
604

5 R6J7G
6, 616J5G

46
4/- EB34 2/- E235 81- U22 8/6

6F6G 6/6t6K7M 6/- ECC31 8/- PY31 4/6 VR150,30 6/-
1,000 OTHER BARGAINS TO CALLERS AT

PORTSMOUTH'S RADIO, TV AND TOOL SHOP
350/352, FRATTON ROAD, PORTSMOUTH
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TALLON CABINETS .

for RADIOGRAM, TELEVISION
and RADIO

Radiograms. Contemporary light oak.
Walnut Standard.
Walnut Bureau.

Television. Teleking suitable 12", 15", 16",
17". Console with or without
doors. Viewmaster 12' or 17',
Table or Console.
Lynx 15".
Argus.

Tape Recorder. Super Cabinets for Soundmaster.
Radio. Portable.

Mini -Four. 151 -

Crystal Diode.

JAMES TALLON &SONS LTD.
MANOR WORKS, MANOR ROAD

RUGBY Telephone : 2070 Rugby

June, 1956.

REPLACEMENTS
The largest stock of T.V. Components
in Great Britain-all from one source

All Time -base compo-
nents, Rectifiers, Controls
for Home Constructors and
Set Manufacturers.

Universal Frame Output
Transformer with 9 differ-
ent ratios from 80:1 to 8:1.
30/- plus 2,- p.p.

SAME DAY DESPATCH

" WRAY " Mk II
9(11. Trade Mark

A HEATER -BOOSTER
& ISOLATOR UNIT

-that just plugs in

* Gives low emission C.R.T.
new ray.

a

* Remedy for tubes with cathode
heater short.

For 4
and 2 volt

Tubes.

27,'6 p.p. 2/-.

Terms of business-C.W.O., C.O.D.
or Pro forma.

REPLACEMENTS
134/136 LEWISHAM WAY., NEW CROSS, S,E.14.
Tel. : TIDeway 3696/2330. 'Grams : Flibak, London, 5.8.14.

"Ilr111"4INIIr'iP-Nrr41v`V"-Nri

TELETHON CORSETS

FOR

VIEWMASTER CONVERSION

(P.T., Dec., '55 -Jan. '56)

Bands I and III. Coilsets as specified.

-Comprising --
Tuner kit, metal screens and cover,
and I.F. coil kit. Coded coil formers
for easy reference.

London version for Channels I, 2
and 9. Midlands version for Chan-
nels 3, 4, 5 and 8.

Complete Tuner and I.F. Coilsets,
49/6.

THE TELETRON CO., LTD.,
266, Nightingale Road,

London, N.9

HOW 2527.

s..411a..ALA)J461.41..4111LA41i.

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

TREE 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 .1 .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 coy or 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.

VALVES
SAME DAY SERVICE

All Guaranteed New and Boxed
1.4v. midget, 12,5, 1S5, 1U5, 1T4, 3S4, DAF91.
DF91, DK91, DL92, DL94 ; any 4 for 27i6
1A7GT 6Q7GT 916 DH77 816 GZ32 15/-ic,GTT 6SN7GT DK32 12;6 HVH2A 7;-

Sib DK92 7/6 KT33C105 11'. 61J4GT15/- DL33 11/6 10/6111.5GT 6V6G 7/6 DL35 11/- KT63 7/611.6 6V6GT 71 EABC809/- M1.7141N5GT 6X4 7/8 EB91 619 P61 5/6
11/6 6X5GT 6/9 EBC33 7/6 PCC84

125 8'6 7137 816 El3C41 10i- 10/-125 73 7C5 816 EBF8010/6 PCF80 11'-1T4 7 3 7C6 816 ECC40 PCF82
1115 7 3 7H7 7/6 15,6 11!63M 9,- 7S7 9i6 ECC81 10/- PEN45161-
3Q5GT11 ;6 714 6,6 ECC831016 PEN46 7,-
324 7,6 10C1 13/6 ECC91 6/- PL38 23 9
'3V4 10C2 10;- ECF80151- PL81 1119
51.14G 8,610F1 10.- ECH35 PL82 9/6

11/9 PL83 121
1
5Z

4
30GT 79(p. 1OLD11

106 ECH42 PY80 10-
6AK5 5 - 12AT7 9/6 1016 PY81 101-
8AL5 6'9 12AU7 ECTI81 9;6 PY82 9/6
6AM5 12J7GT ECL80 10/- P530 181-fAM8 7:6 10'6 EF37A 022 10/6
6AQ5 7.6 12K7GT9,6 10/6 U25 18)8
CATS 8:6 12K8GT EF39 6,6 CZ 15/66BA6 7.9 12/6 EF40 17/6 U50 7,9
,6BB9:66 77 ;96 12Q7GT EF41 '10/- U78 7/6

916 EF42 14!- 0404 9.-63X8 7.6 1253 7/6 EF50 0AF42
609 - 14S7 15/6 EF80 10/- 11. 9
6F1 13:6 20L1 106 EF85 U2C41 9.-
6F60 7 6 25L6GT8 6 EF86 13 61UCH42
6E15 13x -12554G 9:'6 EF91 7 6

106J6 6 - 35L6GT9, 6 EF92 5 - UF41 190):996
6J7GT 35Z4GT8 6 32 UL41
6K7G 6.- 36Z6GT9:- EL38 23 9 007 11/6
659GT 50L6GT8 EL41 11.6 UY41 9/-

015 7,- EL84 1116 W77 5/-
6K8GT 9 61DAC3211,6 EY51 yX7693, 12/671661,18 106 M1DC0
61,D20 DF33 11/6 EZ80 01- Z77 7/6Postage 5d. per valve extra.

READERS "RADIO
24, COLBERG PLACE, STAMFORD
HILL, LONDON, N.I6. STA. 4587
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Whilst We are always pleased to assist readers with
their technical difficulties, we regret that .we are unable
to supply diagrams or provide instructions for modifying
surplus equMment. We cannot supply alternative details

for constructional articles which appear in these pages.,
WE CANNOT UNDERTAKETO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 527
must be attached to all Queries, and if a postal
reply is required a stamped and addressed envelope
must be enclosed.

K.B. EV30B
The height control will not control the picture,

which closes up from the bottom. On operation of this
control, the picture then extends to the top and bottom,
which tops and tails the characters on the screen.
Can you tell me what the cause can be ? -V. Moore
(Bristol, 3).

If the frame linearity control does not correct this
fault (this should be adjusted in conjunction with the
height control), then a fault should be suspected in
either the 6SN7GT oscillator valve or the 6V6G frame
amplifier valve. If these valves prove to be up to
standard, however, check the components related to
the linearity control and, if possible, substitute the
frame blocking oscillator transformer with one of
known goodness.

MURPHY V.150
I would be glad if you could help me with Band HI

conversion.
. I wish to build the " Practical Television " Converter

and would be glad if you can tell me if the U.801
rectifier on this set will stand the' extra load, if I con-
nect H.T. as Fig. 25, page 264, November issue.

Also, since this model uses A.C./D.C. technique,
in that a heater chain is used, I wish to use a separate
heater transformer, with a separate mains switch to
same, to conserve current to the convertor when it is
not in use.-L. Wilton (Tamworth).

Your set is working fairly heavy under normal
conditions and we would not advocate that you
feed a Band III converter from its power section.
Your best plan would be to build a small power unit,
using an RM3 metal rectifier and small mains trans-
former with a separate 6.3 volt heater winding ; in
this way you will also be able to energise the valve

' heaters, which is quite in order.

G.E.C. BC7092
I have a G.E.C. BC7092 combined television and

radio set, the radio side of which is perfectly all right,
but the picture at intervals of about five minutes
suddenly has a white flash across it and the picture
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almost immediately blacks out. If left alone it will right
itself in about one minute. The, picture can be restored
at once by use of the brilliance control, although then
the control has to be backed off over about one minute
to compensate for increase of brilliance. This fault can
be simulated by switching the room light on or off.
Could you please help me, as my local dealer has refused
to service this set on the grounds of overwork.-
A. D. Marchant (Farnborough).

The fault described is caused by an electrical
connection somewhere in the vision section which is
intermittently defective at radio -frequencies. Often
the fault lies in a coupling or decoupling capacitor,
or even in a coil, but sometimes a poor connection
between a valve pin and the correspdnding socket on
the valveholder provokes the effect. In this case, the
effect can usually be stopped and started by moving
the offending valve in its holder.

H.M.V. 2807
I could not get the frame hold to lock in my receiver.

I changed V7 (B36) and the] transformer ; also
R55. The voltages and condensers in this circuit appear
to be O.K.

Now, with height and framehold controls at maximum
I get a steady picture, but the height is an enormous
length. Slight movement from maximum of the height
control reduces the picture to about 2in .- width O.K.
In order, therefore, to reduce the amplitude I changed
cathode resistor in the frame amplifier V15 (KT33C) to
5,0000, still keeping height' control at maximum.
This helped to close up the picture, but head and
shoulders are normal, legs twice their normal length.
Your advice to correct this would be greatly appre-
ciated.-C. Blundell (North Kensington, W.11).

First put the circuit back to normal, and then
check the condition of R54 and C36. Almost certainly
you will find that one or other of these components
has altered in value.

MARCONIPHONE VT53DA
At present the picture is lacking in height (lin.

short top and bottom of screen) and any attempt
to increase same by means of the height control sends
the picture " flying " vertically (not a slow roll) and as
the vertical hold is at the end of its tether, the only way
I can obtain a steady picture is by decreasing the height
control. This has been going on for some time, but
have to adjust the height control periodically with a
consequent further reduction in picture height.

I have, in turn, replaced B36, KT33C and Z63 valves,
also reduced the values of R32 and R47.

I should mention that the mains voltage here is low,
200 volts, and I am using a transformer (outside the set)
to step the voltage to 230, but as I am getting full
width I do not think it can be lack of H.T.-F. Sullivan
(Bayswater).

Change R41, 3.3 MO frame hold series resistor.
This is located under the chassis on the long tag
strip near the B36 and KT33C valve bases. It is
concealed by a flat type .0039 kcF capacitor.

PHILIPS 1700A
My Philips projection model has just commenced to

give trouble with frame slip. I have renewed the frame
oscillator and output valves, also the blocking trans-
former and resistors R106 and R101, which put matters
right for a few days, after.which it started to slip again,
and I found the fault in the R101 resistor, which I
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renewed, and which put matters right for about a week,
then it went again. In all I have renewed this resistor
about three times. Is there anything else that will
cause this resistor to keep going high, or have I got a
poor lot of resistors, which I got all at the same time ?
-J. Riley (Oldham).

There is no reason why R101 ( I .5Mo) should
require frequent replacement if when the receiver is
working the frame scan is reasonably linear. You
have not stated the wattage of the resistors used. We
should recommend watt. It is possible that long
storage under unsuitable conditions may have
effected a deterioration in the group of resistors which
you purchased. Therefore it would be advisable to
purchase a new one from a dealer's new stock.

PHILCO BT1410/B
I have a Philco BT1410/B converted to Holme Moss,

which has been working on this station for five years.
However, six months ago the receiver stopped work-

ing suddenly and I tested all the valves and voltages
and condensers and found them O.K. Still no signals, so
I started to substitute all valves in turn and condensers,
but still no signals.

Having no signal or pattern generator I was lost, so
by accident I tried the coupling condensers from R.F.
transformers. L2 and L3 to V2. However, when I tried
C5 100pF in parallel with the other condenser in
circuit signals came through and reception was, as before,
very good; so I tried the condenser in place of the old
one, but no signals. This was queer as I saw on the
service data that it is 100pF, so I put two 100pF in
parallel and the receiver worked satisfactorily and
still does. The receiver is a Plessey Mark I chassis.

The reason for asking you why this receiver is work-
ing O.K. in this condition is that I have tried several
Band III converters and cannot receive any signals of
sound or vision. I have tried multi -arrays, checked
cable E.T.C., but no results. The latest 13 -channel
receivers receive the Band III channel 8 and 9 O.K.-
D. G. Johnson (Cheshire).

We would suggest you check the following points:
That R6 is 22Ko.
That, with C5 at 100 pF, L3 is properly tuned.
That R7 is 100Ko and R8 1.5 Ko.
It would appear that a minimum signal of a certain

amplitude is necessary in order to operate the V2
mixer/oscillator. Therefore if C5 and R6 are correct
and. L3 is properly aligned, suspect the V2 stage,
R7 and R8 being suspected in the first stage of the
fault finding.

BAIRD T165
I recently bought a Baird portable, secondhand.
On switching it on some sparks flew out, so I dis-

mantled it and found the picture width control burnt
out, also the one next to it, that is, the horizontal hold.
I replaced these; now I get a resistor at the base of
valve 20P1 very hot, also a 10F1 valve all aglow at the
base. May I state that previous to the 10F1 glowing I
got a rather good picture, but now I get no picture, but
horizontal rasters.

I have had plenty of experience in radio, but nothing
much in television; also I am unable to get a service
sheet.-E. Mayers (Oldham).

It would help us if you could let us know to which
tag of the 20P1 valve base the resistor whichis over-
heating is connected. We are inclined to think that
you mean the screen dropping resistor, which normally

does run rather warm, but will overheat if the
time -base is not functioning properly. Also we would
like to know which 10F1 is "aglow." The video
amplifier will- do this if the contrast control is
advanced beyond its normal setting so that excessive
signal strength results.

Again oscillation in the vision stages will cause the
effect and thus the decoupling arrangements should
be checked.
FERGUSON 988T

My problem is that I cannot view my set in daylight
because I cannot get the picture bright enough.

It gives a good picture with a 60 watt table lamp on
the top of the set in a dark room with these exceptions :
not quite full width (about :)in. each side) and faint
dark lines thick with half -normal picture in between
(four in all).

I have a new tube fitted, a 12XP4, in place of the
old one because it was four years old.

When I turn up the brilliance control the whites go
whiter and the blacks just gradually fade out as it is
advanced.

The sound is normal and clear, and I am miles off the
road as to interference.-R. W. Marjoram (Norwich).

Check the condition of the vision detector. This
is a germanium diode type CG5 situated inside the
final vision I.F. transformer can. _ Also check the
condition of the 220K resistor and 0.01 pF capacitor
in the first anode circuit of the picture tube. Check
the video amplifier valve EF80 and associated com-
ponents.
EKCO TS114

My set is an EKCO, type TS114, 12in., and is
developing signs of trouble with frame slip (vertical).
I have no circuit diagram and should, therefore, appre-
ciate particulars of the valve controlling the " frame
hold " and its position in the set. The control is adjusted
as far as possible.-F. C. Vincent (Uxbridge).

The 6K25 (there is only one on the chassis) is the
frame oscillator valve, in the cathode circuit of which
is the frame hold control. Connected between the
control grid and cathode is a 2.2K resistor ; ensure.
that this is of correct value. Also check the condition
of the valve and the 500pF. capacitor which is con-
nected between the grid circuit (pin 5), via a 5.6K
resistor, and the anode circuit of the sync separator
valve (SP61).

P.T. BAND HI CONVERTER
I have carried out the suggestions made by you, but

still find that the only way I can receive a picture is by
shorting L2 to earth. I have not been able to check
V1 as I do not possess a valve tester, but the voltages are
O.K.

I would be satisfied with the picture as it is if only I
could get a bit more strength as I cannot get rid'of the
fly -back lines.-E. Gubbins (Hampton Hill).

It is obvious that the first section of the double -
triode valve is not tuning properly. This, as we have
already suggested, may be caused by a faulty
associated capacitor. If you are unable to get these
tested or check them by substitution remove C3
from the circuit and short-circuit C2. If the unit now
functions normally the capacitors concerned should
come under suspicion.

Make certain that L2 has the shortest possible
lengths of wire to connect it in circuit, and also make
sure that the bottom end (that is normally C2) is
connected to a common earthing point as shown on
the circuit diagram.
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RX,159, 160, 220 me/s, with 1/VR91,
1/VR65, 1/CV66, 12/6; I.F. Ampli-
hell 178 for this), 16.5 inc/s, with
valves, 15/6 I postage 2/6 each).
R1355, new improved type, 3716
(carr. 7/6). Condensers, Bak. tubu-
lar, 0.1/1.2 kV; .5/800 v.; .25/800 v.,
9d. each; .03/2.5 kV; .05/3.5 kVw;
.25/1.5 kVw, 1/- each. Responser,
RDFI, new, 160/220 mc,'s, 12 valves,
15/7 (carr. 7/6) or ZC3931, 9 valves,
25/- (carr. 6/-). Relays, 6v. 2 break,
1/6, R1355 I.F. Strips only, complete
new with valves, 25 / -; less valves.
12/6 (post 2/6). R.F. Units, Types
26 or 27, 27/6 (postage 2/6); RF24,
R8'25, soiled, 1016. Motors, synch.
3,000 r.p.m.. 10 VA. 100 v. 50 c., new,
10/-. I.F.T.'s 10/13 me/s., canned,
new, 1(3. Power Pack,' new 200/260
v., A.C. input, outputs 250 v. D.C.,
80 mA.; 6.3v., 3A and 24 v. IA, D.C..
40/, (carr. 2/9). Receivers, minia-
ture, 100/145 me/s. Valves: 3/EF91,
2/EL91, I.F. 9.72 me/s., new, 37/6;
less valves 7/6 (post 2/9). Vibra-
packs, Jefferson -Travers, 12v. input,
22/6. List and enquiries. S.A.E.
please! Terms, c.w.o. Postage extra.
Immediate despatch.. W. A. BENSON
(PT), 308, Rathbone Rd., Liverpool,
13. (STO 1604.)
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.)
B.S.R. MONARCH 3 -speed auto -
change units; new in maker's sealed
carton; guarantee; complete with
instructions, template, suspension
springs, £91 15 / 1, carriage paid;
immediate delivery. TOMLINS. 127,
Brockley Rise, Forest Hill, S.E.23.
TELEVISION. 9in. modelS, £6/10/-;-
12in. models, £15; all makes; work-
ing; carriage paid. TOMLINS, 127,
Brockley Rise, Forest Hill, S.E.23.

GUARANTEED TELEVISION, 12in.
models, first-class picture, 5-ehannel,
£30 each, carriage paid. THE
GRAMOPHONE SHOP, 19-21; Brock -
ley Rise, Forest Hill, S.E.23.

R.F. UNITS, Types 27 or 26, 251-;
25 or 24, 10 / -; brand new with
valves; post 2/6. E.W.S. CO., 69,
Church Rd., 'Moseley, Birmingham.
LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,
Bullington Rd., Oxford.
" RADIO AND TELEVISION SERVIC-
ING," 5 volumes, untouched, £6. 113,
ORANGE HILL RD., Edgware, Middx.
ALL DISTRICTS. An opportunity
exists for Television Technicians to
establish a business of their own.
The business can 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.
SERVICE SHEETS for hire, Radio,
T.V. Components, Valves, etc.,
supplied. Send. stamp for list. M. FOY,
6, Wykebeck Gardens, Leeds, 9.

TELEVISION COMPONENTS
. in stock for the

P.T. SUPER -VISOR, TELE-KING, VIEWMASTER,
E.E. TELEVISOR and BAND III

- and wide angle modifications
Price lists available on request to

J. T. FILMER, Maypole Estate. Bexley. Kew:.
Tel.: Bexleyheath 7267

RATES : 41- per line or Part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements must be prepaid
and addressed to Advertisement
Manager, "Practical Television,"
Tower House, Southampton St.,
Strand, London, W.C.2.

T/V IN ...PERFECT WORKING
ORDER from £14, carriage paid; all
makes; many sets suitable use any-
where. Impossible to show complete
stocks here. Send s.a.e. for lists of
latest bargains. 10in. Marconi £14,
9in. Ekco £15, 12in. Ekco £22/10/,
12in. Ferguson £24. THIS IS
A GENUINE OFFER - NOT A
" CATCH," 100's SOLD EVERY
WEEK. Callers welcomed. HIGH
STREET RADIO; 284-6, High Street,
Croydon, Surrey. (Phone: CROydon
9015.)
SEVERAL EARLY MODELS 9in.
Television, complete, and mostly
working, £5151- each: carriage paid.
TOMLINS, 127, Brockley Rise, Forest
Hill, S.E.23. (FOR 5497.)
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 list of lenses, optical,.
radio and scientific gear free for
s.a.e. H. W.. ENGLISH, Rayleigh
Road, Hutton, Brentwood, Essex.
TELEVISION  INTERFERENCE. Re-
ceiver Filters, High -Pass E.5037, 30 /-;

Low -Pass E.5031, 30/-; Composite
Band I/III, 49/6; Transmitter Filter
E.5034-80dB, lkW, £6. LABGEAR
(CAMBRIDGE) LTD., Willow Place,
Cambridge.
SUPER -TONIC SUN -RAY LAMPS
Ultra - violet Infra - red combined.
Superb therapeutic quality, controlled'
output, automatic exposure. All
mains. Listed £7/10/-, our price 80)-..

S.A.E. illustrated brochure. Dept 16,
SCIENTIFIC PRODUCTS, Cleveleys,
Lancs.
F.M. RECEIVERS and Complete Kits
from £5. BEL, Marlborough Yard,
Archway, N.19. (ARC 5078.)
SERVICE SHEETS, 4,600 models; new
lists, 1/- (in stamps) TELRAY, 11,
Maudland Bk., Preston.

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

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

3030 STANDARD STOCK SIZES

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

SLOane 3463

Works:
36, ROSEBERY AVE., LONDON, E.0.1.
Branches at Liverpool, Manchester,

Birmingham, Leeds.
"No Quantity too Small"

OSMOR CONVERTERS
LONDON. BERMINGHAM . MIDLANDS
Simple, efficient for all TV (including
TRF). Guaranteed no break -through of
Band I or re -radiation. Approx. 1 hr. to
build. Will convert any Band III channel
to any. Band I channel. AC or AC/DC.
Kit, £3.5.0. Ready wired, 24.0.0. Post
free. Terms: C.W.O. Post orders only.
THE ELECTRONIC SUPPLY CO,
29, Leigh Rd., Highbury, London, N.5

ENGRAVING.-Amateurs and trade
surplus can be undertaken by
getting in touch with A. G.
ENGRAVING, now at 292, Earlsfield
Road, London, S.W.18. (Tel.: BAT
9897.) - (Engravers  to well-known
makers of Electronic Equipment
used by the Aircraft industry,
A.W.R.E., etc.) - -

INVENTIONS. Letters Patent, a
manuscript of 4,000 words tells how
to obtain full protection for only £1
(government stamp). Manuscript
from J. BLAIR, 21, Aberdeen Road,
Bristol, 6.
SERVICE SHEETS, T.V. and Radio.
over 2,000 models, sale or hire.
Valves and Comprnents. S.A.E. with
enquiries. W. J. GILBERT, 24,
Frithville Garden London. W.12. ,

":PREMIER"12in. Birmingham
Console, £20, o.n.o.; C12B tube
almost new. Box No. 185, c/o
PRACTICAL TELEVISION.

T.V. TUBES. We have a large selec-
tion of reclaimed or used but perfect
CR. Tubes with. 2 months' guarantee.
High emission and picture shown on
sale. 9in. 601-170/-, 12in. £41101.1
L5 / 10 /-, -14in./171n. 26/ £7 / 10 / -; post,
packing and insur. 7/6. DELAWAR
LTD., 77, Praed, Street, London,
W.2. IAMB 5465.)
BANISH THAT GHOST. Ghost pic-
tures caused by mismatch and stand-
ing waves in aerial lead can be
tuned out with special Tunable
Matching Stub. Just plug in set -
and tune. 15/6, -post 9d: State
channel. R.M.S., .60, Portway,
Warminster:

WANTED
ALL TYPES of new radio valves
wanted; small or large quantities ;
cash payment. R. H. S. LTD. (T),
155, Swan Arcade, Bradford, I.
WANTED, Cossor 15in. TV Mod. 901.
WALKER, Parkfield, Pucklechurch,
Glos.
WANTED, \'alves 6F13, 6F15, 6114,
EY51, 5Z4. ECL80, KT61, 23A6, etc.;
prompt cash. WM. CARVIS LTD.,
103. North Street. Leeds. 7.

EDUCATIONAL
BUILD YOUR OWN TV and learn
about its operation, maintenance and
servicing. Qualified engineer -tutor
avar'ale while you are learning and
building. Free brochure from E.M.I.
INSTITUTES, Dept. PT.58, London,
W.4. (Associated with H.M.V.)

Data for constructing TV
Aerial -strength Meter, 7/6; 5,500
Alignment Peaks for superhets. 5/9;
sample copy " Practical Radio Engin-
eer," 2/-. Membership -examination
particulars, 1/-. Syllabus of seven
postal courses free and post free.
SECRETARY, i.P.R.E., 20, Fairfield
Road, London, N.8.
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,
R.T.E.B.. and other professional
examinations. Train with the
college operated by Britain's largest
Electronics organikation. Moderate
fees. Write to E.M.I. INSTITUTES,
Dent. PT.28. London, W.4.

ALL DISTRICTS
A Permanent and Increasing Income
TECHNICAL AGENTS REQUIRED

For Servicing,
T.V. Insurance and T.V. Rentals

Must own Test Eguipmeht
Retailers' Enquiries Welcomed.

Write :

TELEPATROL LTD.,
'WEST STREET, EPSOM.

Tel.: Epsom 4700.
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06106460.06w61w6600686051WAsynOWS

"VIEWMASTER "

THE VALVE SPECIALISTS

Bentley Acoustic Corp lid
38, CHALOOT ROAD, N.W.1

PRImrose 9090
1st grade goods only. No seconds or rejects

T.V. TUNER COMPONENTS 9003 58 TILT; 10/6
9006 76 11.123996/8

115 WIRT/ 5141 716

20/- 11";in;
7

D

6 6Z5

on al_ 911.4101911.410151

i I 5 AC/114 1111,1351)12/8
6 wafer Switch assembly ...

Fine Tuner ... ..

3 Coil platforms ...
Set of three metal brackets...
Screen complete ...

All prices include postage

(7- 6117 8/6
8,6 616G 7/-
6/- 6546414r 7/6
8/66X4 7/8

11/- 874184 8/6 AC6Pon 6/8 122
/4/- 51- 7477 12/6 AC11111168 75092 81-

15 5 - 7157 8/8 API 7/6 KF25 01-
1/- 11,- 775

91
9'-

-7111111 8/-
7 6 77 8/-
7 6 71+7 12/6
7.8 7117 8'6

Send for complete list of radio and
T.V. components. POST FREE.

Components for the ARGONAUT
A.M./F.M. RECEIVER available

from stock.

AUDIO LTD.,
Tower Road, London, N.W.10.

611,5 6:6
6.41/11 7'6
6406 '-
6AT13 816
6114 8,-Ir'51rNFlirrilirlr11".IrIF w 6
61116 7/6
6196 I 4,-
65851 443
013E6 8-
615 +5 126
6B.16 81-

NEW -MAX
ELECTRONICS LTD

ATP4 3/6 7L:35 91,
161; Ag:11 10/6 KT0 5/-

7/6 B509 9/- 25133(5 101- -

11316 12/6 KTW01. 7/-
5 r 111,65 7/6 KTW62. 7;-

A, 12 0 7Y1 816 A: 6j6 KTZ41 8/6
-18 1216 707 545 6:8.1.67

7 6 lot 10/6 ('75:1 12/6 1.550.9 12/6
46 85 7,6 ''I 3/8 LOS 4/6
7 6 Int>I 11'- 765 6-15319 12/8
8-6 115' 6;6 ft -1.711.61 9/8
2 6 14.181 15:- 75790 8/6
7/6 IS 1117 12/61)490 9/6
9 6 l2 (T7 9/- 09177 8/6

481 7,6 /2A1'7 9/- 111192 816
:;c1 8 6 12427 10/8 01{66 9/8
.,t .1 8'- 121341,6 9/- UL2

l2BI:6 10/-
\-1 10.'- 12E1 30/-

.,1, 81-12116 3/-
77 4 101- 1.235GT
574 8(81237 9/6
724 8/81227 9/8
04117 8:- 12076.1 7/6
(JABS 11/- 128A7 8/8
65'7 6/615007 7/6
6204 6/812507 5/6
0107 122 128117 7/6
6AJs 10/- 10817 8/-
04E5 8,8 718E7 6/6
OAKS 10/- 126Q7 818 75541 10/-

128E7 '7/6 25780 1.1./.
13835A 10/8 7759 7/8
1312A 8/8 1054 6/-
1187 166 0111.12 10/6
1645 10/- &it-, 8/8
l7/,1 16- 100027 8/6
19111. 10/- 0540 15/-
191'3 10/- 77751 9/-
4911 12/6 71782 10/6
2813 12/8 7081 1016
2724 9/- ECC04 12/6
2775 -88/6)('('8- 10

220, Edgware Rd., London, W.2 t; 135 7 10'. 28117 7/.
Tel. PAD. 5607 613X0 10!6 50 7/8 Et (111 176

61557 10,,- 81 716 7011+ 10/8

Come and visit us. The Largest 8" 78 &el 12/6 FICITS1 3.6c

Electronic Bargains Store in London. ,:es'
viL.,11 12/6 7716,,0 11/- 1-11/ 12 -

We have large stocks of B.P. is 67116 9iI:57,1 :115 ili*.111;ll 1:'112 170,6-

Possessed T.V. and Radio Sets 7'63-`171

k 1
321 BEFI,T7 0,6 1490 89

Radiograms, Reclaimed and guaran- 32/6 ET;106:16 -051' 5 -

teed C.R. Tubes, 12in. £5, 14in, 6117 10/6 415VOL 7/6 776 17/-1776 7,8

16/10/-, 15in., i7/10/-, 17in. 1.9/10,
7251. 12,8

p. and p. 10/- ; Tubes with Heater 67,0 6,- 501:0 816 ,328!IliL;.:51'4

Cathode Short,, 12in. 1211cr-, 14in. 69'1

£3/10/-, ]Sin. i4110/-, 17in. 415 10
p. and p. 10/-. Surplus Valves, Corn-
poncnts and Test Equipment, etc. r
etc. Also available all types and

' 4

6/-
makes of new CR Tubes at list prices. ,7 ,"

Part exchanges welcomed ! ! llin. 1177i, ai:
T.V. Set to suit any BBC channel f./8 "K" 8

inclusive carriage. Also Wanted
Electronic Equipment of Every
Description. Best Prices Given.

Phone, Write or Call.

RADIO AND TELEVISION
COMPONENTS
All parts in stock for 7

Vi e w master, Soundinaster, Teleking; etc.
Easy Terms available.

21d. stamp (only) for Catalogue.

JAMES H. MARTIN & CO;
ELNSTEEWAITE, NEWBY BRItttlEi

ELVERSTON. L4NC5.

MHI.4 7/8
584B 15'-
311112 8/8
073 9:-
0153 8/8
0116 7/6

:01,35 11/- P2 10/6
11190 9/6 0AR080151-
01810 10/6 PC764 101-
E1148 2/- P7750 01-
2250 2/- 001.83 12/8
725080 PeeSS 6/6

10I- Penile 7/-
£2042 12/8 P1,81 12/6
71151 2/- 01.84 10/-
7511 6- P1,85 12/6
EB111 6/6 F6412 4/.
1176C11 12/8 PkII29t 8/6
75033 7/6 P1/1213 12/8

PY80 10/-
PYS1 16-
PX62 10/-
PY83 16-
Q1.21 7/6
QP2213 12/8
r/P25 8/6
QS150;15

10/6
SD6 7/6
802(71 8/6
9P4(7) 8/6
8Pf 3/8

UT ++ 1 6,- 81.701502
7.

TI)00.1 6.43
TT1253 Dv.
T.P27 10 6

67 8/6 1175.'1.. 6- 1.51114 11,-
08 8/61.1:11 5:- 1041 10/6

,I S 10 18710 3.31-
61311' 10/8 17 97., 10:- '1,11 11,-
61.8PIC 15/- 7786 12 6 71113 337

123111 16- 209/' 10.- 1-1 II. 106

7611

1

89/5 7E01'1'21 7916- '1' I [87902E3'.
70 7/- 7130 68 15147110,6

8 10-1-41 106 511,111 15"---,

78 8/8 8'1,1, 15- 11'4,7i 8.:6
0K81512 8:13 SO 10/0 71.81. 111' 7) 811
61,011 9/- - 8/6 ELS1 11,1- V104 6/8
61,7 7/8 15092 12/6 111.9 I_ 6,8 11'-11 7/8
6197 7/8 2101,0 3/- 75181 16- 3011111 10/6
0Q7 66 240(10 10/8 7151 11/8 11555 5/-

6E7 8/6 808 25/- 0111-- N27665" 10%-
164719 91- 807 7/8

6847 866.11 12/8 EZ4 XF1110 8/6
691,1 8/0 885 166 27.80 101- XFY17 816
68517 8/-956 8/6 75i 5 12/6291(1.5) 4/-
6817 1303 7/8 H70 Si -X8(11.5 4i,
6877 131- 5703 12/6 FM 12/8 Y63 7/6
081,7 8/- 7190 2/8 14790 101- Y65 10/8
68/17 8/8 7473 7/8 11112 Z77 0/-
6887 . 7/8 9002 5/6 1111110 718,7,710 10:6
ellY8TAL DIODES. -0171,. (5471134, (3107, 141,
('0107, all 7/. each.
All boxed. Full maker's guarantee. Font 6d. esoh.
luso:awe (optional) 6d. per order. F3hop hon. 8.30
to 5..01, Sate. 1 p.m. Why not 'phone or wire that
tagont order for immediate despatch 0.0.11.5
1.'s, ;cad conditions of sale 11.4.E.

PATTERNING ?

THE SPENCER - WEST

PATTERNING REMOVAL
UNIT TYPE 54

works with any Band III convertor
unit and completely removes pattern-
ing caused by Band I breakthrough.

Results are guaranteed.

PRICE 25/.. Complete

Full instructions for simple fitting
supplied. We will send a unit on
approval for 7 days against cash on
receipt of order, or from your Dealer.

SPENCER - WEST LTD.
QUAY WORKS
GT. YARMOUTH
Phones : 4794 and 3009

Grams Spencer -West, Great Yarmouth

OPPORTUNITIES IN I

144 pages

reel
Television offers =limited
scope to the technically
qualified. Details of the
easiest way to study for

R.T.E.B.
Cert. City and Guilds,
Televlsion, Television
Servicing, Sound Film
Projection, Radio
Diploma Courses, etc.,
are given in our 144 -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
£15 a week you must read
this enlightening book.

Send for your copy NOW-FREE and
without obligation.

WRITE TODAY!
British Institute of Engineering reaming,
237, College House.
29-31. Wright's Lane.

Kensington. W.8.
=1114

IET
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NEW MULLARD LINE OUTPUT
PENTODE
THE Mullard PL36 is an output

pentode primarily designed for
the 1 ine timebases of television receivers
using picture tubes with a deflection
angle of 90 deg., and 16 kV. E.H.T.
The new Valve is octal based, and has
a 25 v., 0.3 A. heater, suitable for
series operation. A new half -wave power rectifier
valve for use in television receivers with series -
connected heaters has also been produced and is
known \as the PY32. The valve has a maximum
rated output current of 275 mA., a typical D.C.
output voltage being 190 v. when the valve is supplied
di ect from- A.C. mains, 200 v.-Mullard, Ltd.,
Century House, Shaftesbury Avenue, W.C.2.

OSMOR A1TENUATOR
WHAT is claimed to be the only attenuator of the

constantly variable type is now available from
Osmor and is illustrated below. Designed for an
80 -ohm input, and with a constant output impedance
over the complete attenuation range, this component
has a variable adjustment from 2 to 1 to 10 to 1 by
single control. The price is 15s.-Osmor Radio
Products, Ltd., 418, Brighton Road, S. Croydon,
Surrey.

The New Ostnor Attenuator

PLESSEY TUNER
ANEW 12 -channel tuner unit is being manufactured

by The Plessey Co., Ltd., for domestic television
receivers.

This tuner, is constructed on the turret principle.
'Each channel is pre-set by a set of coils designed for
optimum performance at that particular frequency.
These coil circuits are all mounted within a drum
which can be rotated for frequency selection by a
simple switch.

527

Plessey's 12 -channel Tuner

In addition to its prime function as a
tuner for new sets now in production,
the unit can be used to replace the input
circuit of a receiver designed for Band I
only, and will give peak performance on
both Band I and Band 11I by use of the
latest low -noise valves. It may be con-
nected to the frequency changer circuit
of the receiver, in which case the frequency
changer serves as an extra I.F. amplifier,.
and power supplies for the converter may
be obtained from this valve socket or that
of the now redundant R.F. stage. Alter-
natively, the converter may be connected
to the first 1.F. stage of the receiver.

The tuner unit can be provided for any
of the normal T.F. frequencies, i.e., 10.5
to 14 Mc/s ,16 to 19.5 MO, 34.5 to 38
Mcjs, if required the unit can be supplied
with a wafer switch ganged to the main
spindle to enable selection of alternative

gain controls for Band 1 and Band III to be made.
Where less than 12 channels are required, the units

can be modified accordingly-a fact that will be
appreciated where economy is a consideration.-
Plessey Co., Ltd., Ilford, Essex.

QUERIES COUPON
This coupon is available until JUNE 21st, 1955, and

must accompany all Queries.
PRACTICAL TELEVISION, JUNE,,195S

Publishee en the 22nd or eacn month by GEORGE NEWNES, LIMITED, Tower r.intise, zoumanapton street, StratielLoneon,
and printed in England by. W. SPEAIGHT & SONS, Exmoor Street. London, W.10. Sole Agents for Australia and New Zealand :

g GORDON & GOTCH .(A/sia), LTD. South Africa : CENTRAL NEWS AGENCY,1 LTD. Subscription rate including posta.ge. to:
one year : Igland 17s 6d.. Abroad 16s. 6d. (Canada 16s.). Registered at the General Post Office for the Canadian Magazine Post.
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QUALITY TELEVISION COMPONENTS
SCANNING COILS, 6,10 kY. E.H.T. UNITS, E.H.T.
and OUTPUT TRANSFORMERS, LINE FLY -BACK E.H.T. UNITS

Write for illustrated list (Publication 75)
Coil Kit of two for Aug "P.T." Band III -Converter 51 -

Kit of three 716. Kit of four for October Band I l I Converter 6/-.

HAYNES RADIO lid.,
Queerrdadre,seExMield,

-WHY WASTE TIME
that set its best chines.

FIT QUALITY COMPONENTS
Catalogue 1/-.

Parts for the following :--
Manual

Osram "912" plus Amplifier 4:-
Mullard 10 -watt Amplifier 3/6
The Coventry

2 -watt Amplifier
4 -watt Amplifier ... ( I I-
6 -watt Quality Amplifier)

The Coventry A.M. Tuner
Unit ... If-

Denco F.M. Tuner Unit ... 1/6

Complete Component Price Lists
will be supplied with each Manual.

covENTS11,y9,, RADIO

189, DUNSTABLE ROAD,
LUTON, BEDS.
f hone : Luton 2677

S(ODE TYPE

TAT Pla-AMPS
BBC et: ITV

Manufactured specially to suit fringe and
ultra -fringe conditions. Band I models in
use 140 miles north of Kirk 0' Shotts icheck
our position), and in many other distant
locations and difficult areas.

Complete in crackled steel case with bui It -
in powerpack for 200-250 v. A.C.

£5151 P. R.; P.

State channel used, or send 6t.l. stamp for
illustrated details and sonic interesting

fringe data.

ELECTRO - ACOUSTIC LABS.
TAIL-ROSS-SHIRE-SCOTLAND

AERIAL FITTINGS
FOR

Band III, Band I and Radio F/M.
Our increased range- of Diecast Alloy Fittings
include -Band III to Band I Mast Couplers, Reflector
and Director Rod Holders, Insulators (both
" In -line " and " H " types), Masthead Fittings,
Masts and Elements, Chimney Brackets, etc.,
together with useful Formulae and Hints for
constructing your own aerial quickly and cheaply.
Send 1/- P.O. to cover the cost of catalogue and postage

to :

FRINGEVISION LTD.
MARLBOROUGH, WILTS. Phone : 657/8

PARKER'S SHEET METAL
FOLDING MACHINES

Ileavy Vice Models. lb gouge mild steel
2 it. wide and 10 gauge MS 111 in. wide.
Form angles and channels. End folding
attachments for radio chassis. Tray orbox making.

Price 55/- each. Attachments 1'6 per ft.
Carriage 4/-, if with attachments 5.0.

Send for details of 3 ft. model. also skeet melifl
hack -sawing machine.

A. B. PARKER W1%.1.r.I.OFT
WELLINGTON STREET, BATLEY,
YORKS. Telephone 426

"VIEW MASTER"
ENTHUSIASTS !

If your supplier has
any difficulty in
obtaining " View -
Master " modifica-
tion and converter
'kits for you, get him
to contact the fore-
most component
wholesalers :-

UNCLES, BLISS
OF CROYDON

All Deneo and T.C.C. kas and circuits
in stocA-. Trade enquiries only.

to fa INTERNATIONAL TUBE

O' Handbook 15/- Post 9d
(MK BUIZEN)

TELEVISION TIMEBASE CIR-
CUITS PRINCIPLES AND
PRACTICE. By C. H. Banthorpe.
Ss. Od. Postage 4d.

.THE RADIO AMATEUR'S
HANDBOOK, 1956. By A.R.R.L.

10, 30s. Od. Postage 1/6.
TELEVISION CIRCUITS AND

SERVICE DATA. No. 1. By
C. H. Banthorpe. 9s. 6d. Postage 9d.

TELEVISION ENGINEERS'
POCKET BOOK. By E. Molloy
and J. P. Hawker. 10s. 6d. Postage
6d.

T V FAULT FINDING, a Data
Book, No. 5. 5s. Od. Postage 4d.

TELEVISION RECEIVER SERVIC-
ING Receiver and Power Supply
Circuits, Vol. 2. By E. A. W. Spread -
bury. 21s. Od. Postage If

T V AERIAL
MANUAL for Bands I and III.
By R. Laidlaw. 4s. 6d. Postage 4d.

.

The MODERN BOOK CO.
BRITAIN'S LARGEST STOCKISTS
of British and American Books

19-23, PRAED ST., LONDON, W.2
Phone : PADdington 4185
Open 6 days 9-6 p.m.

DISC CERAMIC CAPACITORS

The modern decoupling capacitor. Midget
size, non -inductive with excellent dielectric
insulation. Ideal for T.V., etc. 500 v. D.C.
(300 v. A.C.) working : 470 pF., .001 pF
5116 in. dia., .002 0F, .003 0F, 1 in. dia.,
.005 0F., t in. dia. Each 9d.
Minimum postage 6d. on orders under £2.

SOUTHERN RADIO &
ELECTRICAL SUPPLIES

SORAD WORKS, REDLYNCH
SALISBURY

Telephone : Downton 207
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MULLARD
COSSOR
EMITRON

TELEVISION TUBES
I2in. L6.10.0 I4in. E7.10.0
I2in. E6.10.0 I4in. E7.10.0
I2in. E6.10.0 I4in. L7.10.0

MAZDA. I2in. only (6.10.0. 14 Days Delivery.
All Tubes plus 12/6 carriage and insurance.

SIX MONTHS' GUARANTEE

I7in. E10.0.0
I7in. L10.0.0
I7in. E10.0.0

} Ex
Stock

Converter M.I. Midlands area, high gain, own power supply, built in crossover unit E9.9.0
Converter M.2. Midland fringe area, own power supply E9.18.0
Crossover Box. Low loss ... ... ... ...

Finished in Stove Enamelled Steel Case.

Terms to the Trade.

12/6

RE -VIEW (LONDON) LTD.
8 1 , HIGH STREET : : MERTON, S.W.I9

Telephone : CHERRYWOOD 3255

ARTHURS HAVE
LARGE STOCKS OF VALVES
AVO METERS IN STOCK

IT!
AND C.R.T.s.

Avo Model 7 - - LI9 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

1035 - - 120 0

Full range Taylors Meters. List on request.
LEAK Pick-up Arm - - - - 2 IS 0

P.T. I 3
Long Play or Standard Heads With

Diamond Stylus - - - - S IS 0
P.T. ... 2 8 4

Matching Transformer - - -
Leaflets on Request

JASON AF/FM Tuner, complete with valves
and automatic frequency control, also
cascade input

LATEST VALVE MANUALS

I

128

15 0

13 0

MULLARD, 10/6, OSRAM 8 BRIMAR No. 6, 5/- each,
OSRAM Part 2, 10/ -. Post 9d. each extra.

TRANSFORMER for 200/230 v., 37/6.
Terms C.O.D. OR CASH with order and subject to price

alterations and being unsold.
Est.
1919

paoPS ART -NUR GRAY. LTD.
OUR ONLY ADDRESS : Gray House

150-152 Charing Cross Road, London W.C.2
TEMple Bar 5833/4 and 4765

TELEGRAMS-- TELEGRAY. WESTCENT, LONDON."
CABLES-"TELEGRAY. LONDON."

forre5t COMBINED
BOOSTER

AND ISOLATING TRANSFORMERS
Cheap and easy to fit to any Receiver,
they enable Tubes with low emission
or with Cathode -Heater short to be
used again. Supplied in any voltage
from 2v. -13.3v.
OPTIONAL BOOST (12i% and 25%).

Price 211- (Retail)

H. W. FORREST
(TRANSFORMERS) LTD.

349 HASLUCKS GREEN ROAD
SHIRLEY, BIRMINGHAM. SHI. 2483
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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

elloww""""oveek""re".",
Band Three (Commercial)

v.-. 13 CHANNEL DESIGN I
SUITABLE FOR USE WITH ANY POPULAR WIDE ANGLE TUBE

For the Home Constructor THE NEW PREMIER TELEVISOR

DESIGN 1. Includesvariable a Multi-Channeland 17%t-n7e7r5 (Channels7 1-13)e
Tuner

is

continuouslyupl
ied

wired and tested and is complete with Valves, all connecting leads and fixing brackets.
THIS DESIGN MAY (plus cost ofBE BUILT FOR £31. 12. 2

Instruction Book 3'6. Post
Free. Includes details of

both designs.

Channels 1-5, tunable from 40-68 Mcis.
THIS DESIGN MAY Z26. 12. 2 (plus cost 01
BE BUILT FOR C.R.T.)

* Constructors who have built Design 2 (5 Channels) may convert their Receivers
to Design I for E6 : this price includes Multi -Channel Tuner. New Vision Input
Coil and full instructions.

* All Coils supplied for these two Superhet Receivers are PRE -TUNED, ASSURING
ACCURATE ALIGNMENT AND EXCELLENT BANDWIDTH.

* Duomag permanent magnet focusing with simple picture centring adjustment.
* Exceptionally good picture " hold " and interlace. * Noise suppression on both

Sound and Vision.
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

Price
E14. 15. 0
P.Tax E6. 18. 1

The G.E.C. 14im Cathode Ray Tube type 7203A has
the following attractive features:-
(1) Improved tube life and reliability.
(2) A narrow beam angle triode gun giving:-
(a) Uniform focus over the entire screen area.
(b) Small spot size. (c) Freedom from astigmatism.
(3) A high reflectance aluminium barking to the
fluorescent screen giving:-
(a) 70% increase in picture brightness. (b) High
contrast daylight viewing. (c) Complete elimination
of ion burn from both positive and negative ion..
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