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ii PRACTICAL TELEVISION September, 1962

BRAND NEW AM/FM

(V.H.F.) RADIOGRAM

CHASSIS AT £13.13.0
(Carriage Paid)

A.C. ONLY. Chassis size 15 X 63 x 5}in. high. New manufacture. Dial
144 x 4in. in 2 colours predominant]ly gold.

Pick-up. Ext. 8peaker. Ae., E.. and Dipole Socketa. Five push Lultons
OFF LW, M.W.. F.M_and Gram, Aligned and tested. O.P. Trausformer,
Tone Control. 1000 100 M. 200-500 M.: %-9% Mc «. Valves EZNG rect.,
ECHS1, EF89, EABUS) ELk4. ECCR5.

8peaker and Cabinet to fit chaseis (table model.  47/8 (post 2 6).

® x 6in. ELLIPTICAL SPEAKER. 20/-. to purchasers of this chassis.
TERMS: (Chassis) £5 down and 4 monthly paytments of £2, arl 1 of £1,13.0,
Cheap Room Dipole for V.H.F.. 12/8. Freder 6d. yd. Circmt diagratn 2/8,

= 6 TRANSISTOR
2 PORTABLE —Fully Built

of The "SCALA" for unly £7.19.8, carr.
1 paid. 84 x 2 x 5{in. high. Choice of
colours. Rexine. M.W. and LW.
d I'errite aerial. Battery 2,4 extra. Printed
| circuit. Nicelr styled. A professional
job. 32%in. speaker.

THIS SUPERB SET FOR £10

8 tranelstor radio covered in spounge
clean Duracour fabric, in latest two tone
shades. M. W.and 1. W, ferrite rod, provi-
sion for car aerial. 2-colour scale. With
PP hattery giving 300 hours uee,
Weighe under 4 lhe. with carrying
handle. 12 x 7{in. high x 4Lin. at base
tapering to 2in. at top drand new, fully L5 |-'i L
guaratiteed, £10. Carr, paid. Worth £16.

A FEW NEW BRAYHEAD TURRET TUNERS. ALL TYPES, 30/- each
while stocks fast, (4 - post),

Terms Available on Items over £5. Send 6. (stamps will do) for 20 page
illustrated cntalogue. Al New Gomis.  Delivered by return. €.0.D. 2/ ex,
See our advertisement in “Practical Wireless™ for more bargains,

ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS

GLADSTONE RADIO

"“SCALA,” CAMP ROAD, FARNBOROUGH, HANTS.
(Farnborough 3371) and at 247 New Road. Copuor, Portsmouth,
FARNBOROUGH CLOSED SATS, — PORTSMOUTH WEDS,

[ M S TELEVISION  TUBES
PROVED
° owe yith A reliability :-

PACK A GREATER PUNCH THAN EVER
TRY ONE NOW AND SEE THE DIFFERENCE!

I8 month guarantee with all our tubes

COST TO YOU WITH

SIZE | BRI GERR e

RECEIPT OF OLD TUBE

12in. | £4. 7.6 | £3.17.6
5,16, 17in.| £5.150 | £4.15.0

Carriage and Insurance 10 6 extra on all tubes

* BUY FROM ACTUAL MANUFACTURERS WHO
KNOW HOW TO REBUILD A TUBE

MARSHALL'S for TELEVISION LTD.

131 St. Ann’s Road, Tottenham, London, N.15
STAMFORD HILL 3267 & 5555

www americanradiohistorv com
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September, 1962 PRACTICAL TELEVISION
The decision is Yours. To be a
success in your chosen career; to
qualify for the highest paid job . . «
to control a profitable business of
your own. Ics home-study courses
put your plans on a practical
basis; teach you theory and practice;
give you the knowledge and experience
to take you, at your own pace, to the
10p.

Choose the RIGHT course:
RADIO & TELEVISION ENGINEERING

Technical Wi mess "
Traz‘nz‘ng RADIO SERVICE AND SALES
i Radho,
Television 2 S
o
and b
Electronics

VHF/FM ENGINEERING ELECTRONIC
COMPUTERS & PROGRAMMING

1cs provides thorough coaching
for professional examinations:
Brit. L.R.E., City and Guilds Tele-

communication Technicians, C. & G.
Radio & TV Servicing (R.T.E.B.);

Engineering *
with

THERE ARE ICS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
FILL IN AND POST THIS
COUPON TODAY.

You will receive the FREE 60 page
1cs Prospectus listing examinations
and 1c¢s technical courses in radio,
television and electronics PLUS
details of over 150 specialised
subjects.

| PLEASE SEND FREE BOOK ONuusieverssrassossssssssssossosaacsassasntossesstossosas

l ADDRESS cievesssssosasscssas

l OCCUPATIONcsssecenes

ervessarens

NAME oiiaae oot esnentinesesssetsrtantateeseeeesttetetitteasesroseTotsetIIIMITIORINLY

553

LEARN AS YOU BUILD

Practical Radio Courses

Gain a sound up-to-professional-
standards knowledge of Radio
and Television as you build YOUR
OWN 4-valve T.R.F and 5-valve
superhet radio receiver, Signal
Generator and High-guality Multi-
meter. At the end of the course
you have three pieces of permanent
and practical equipment and a fund
of personal knowledge and skill.
1¢s Practical Radio courses open a
new world to the keen Radio

¢mateur.

include:

Other ICS courses

MECHANICAL, MOTOR,
FIRE, ELECTRICAL &
CHEMICAL ENGINEERING.
FARMING, GARDENING.
ARCHITECTURE &

WOODWORKING.
SELLING & MANAGEMENT.
ART. PHOTOGRAPHY,

etc., etc.

PLEASE STATE ON COUPON
SUBJECT YOU ARE
INTERESTED IN . .

~ G G D SED U CED GNP M G G G G GED GED GED GED SN G GED Gum NN Gum G Gmm = S

| INTERNATIONAL CORRESPONDENCE SCHOOLS

(DEPT. 165), INTERTEXT HOUSE, PARK GATE RD., LONDON, S.W.il

R L N S

9.62

l—————————————————————————d
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554 PRACTICAL

k YALVES X

y return of
THE MOST COMPREHENSIVE COMPETITIVE
VALVE LIST IN THE COUNTRY

109, DISCOUNT NEW LOW FREE TRANSIT IN-

SURANCE. Al valver
SPECIAL OFFER TO PRICES are new or of fully
PURCHASERS of any cuaranteed ex-Govern-

BIX VALVES marked in GUARAN- meni  or ef(-eqn?pmenl
back type 5% in| TEED 3 |l DHETOR
dozen). Post: 1 valve, MONTHS on Goods if returned un-
8d., 2-11, 1/-, ueed within 14 days.
074 6/=-[8J5GT 4/-{12KBGT /6| DF35 9/9)EM80  7/9)8P41 2/8
GT B/-[6J6 4/-112Q7GT b5/-|DFg1 3/8{EMB1  8/6|SP61 2/8
1A7GT 114-168J7 8/6/128A7 7/-|DF98 7B|EMB4  9/-|8U2;  186/-
GT 9/-(6J7G 4/8|128G7 §/-|DF97  S/6{EMSS 0/-|3U2150 4/6

X
1D5 8/-16J7GT 7/6[128H7 8/6|DHES  6/-[EN31 16/-{T4
/9187 9/8(123J7  5/6|DH76  8/-|EY51
1H5GT 9/9|6K6GT 0/6|128K7 4/8|DK32 11/~ small 718|U
1L4 3/3(6K7 5/9|12SN7GT7/9|DK91 '5/6|E¥Ys6  7/6[U18 8/~
1LDs  8/6 8K7G  2/3(13D3 8/-|DK92  7)-|E235

1T4 3/6|6L18 8/-|20L1  18/-DL82  8/-]FW4/800 8/-{U35 12/¢
2A3 6/616L19  11/-{20P1 8/9/DLI1l  §/+|GTIC  7/-{U37 26/-
247 8/6|61.D3 8/ 8 12/6] DL92 8/-1GZ32 8/9|U30 5/9

8/3
3 U-|6r1 7/6125L6G  6/9| EACO1 4/6|:IN309 19//- Ul 128
3Q5GT 8/-|6P25 8/6|25L6GT 7/Q|EAF42  8/-[1IVR2 10/68| U281 9/6
384 6/-|18P28  12/8|26Y5G  §/-| EBAL 7/-|11W4/350 7/6{U282 15/~
3V4 8/9{6Q7aG 8/-12574G  7/-|EBS1 3/-11W4/500 7/61U301 18/~
GR4GY 18/8|6Q7GT 8/8|25Z5 8/-|EBC33 4,

5T4 8/-|6R7G  8/6|23Z6G §f-|EBC41l 8/-(KT32
5U4G  4/9[68A7 5/630C1 7/-1EBC8L 7/8|ET38C 4/6
5V4G  7/9|88G7 4/9130C15 11/8| EBFS0 7/9|KT38 12/0
6Y3G  5/8]68H7  3/-130F5  8/-|EBF83 8/6/KT44
SYSQT 5/9|68K7  5/-[30FL1 9/8|EBY¥89 B8/6IKT45
OY4G  11/-188L7GT 8/8(30L1 68/91EBL21 12/68| KTG!
574 11/-(68N7GT 4/8|30L15  8/6 | EBL31 17/8]KTé3
DZAG 7/8]63Q7 5/8[30P4 8/8{ EC91 4/8|KT76 /8

8Z4GT 11/-]6887 8/8 UBFB0 §)-
6/30L3  8/-(BU4GT 10/6|30P1G 6/6|ECC32 4/-|KTW62 5/9|UBFs9

8. 9|6V6G  8/-|30P19 17/6|ECC3S 4/6|KTWes 5/8|uBL2l 14/¢

8| E
6ASG  8/8/6X2  7/9|30PLIS 13/-|EOC35  6/-1L6L 2o
GASGT 18/8|6X4  §/-(36L6GT 8/8| RCC40 14/-|LN162 /-
6ABS  7/-16X5G  5/-|35T  26/-lgccs) s6{MUY4  7/6
GAGs  nlovea” Ye|wrier e 15/:| %

o 35Z4GT 5/ 8/6|N78 - -
GAG7 28|77 8/8 3Z0GT g Fose s//- N108 16/ ores o

7
7/9]42 UB{ECC8y 16/.|P41 4/8
6AME  8/-17C5 %/8150C5  9/-|gocel 4{- Pl 2/9| Sfié Z;g

S0CD6 19/~ | ECFBO  8/6PABCEO - |ipag .
6AT6  §/8|7dH7 7/3/50LEGT 8/8| ECFs2 8/6 11/6| 7 kg5 76
6AUG  7/8({7K7 §/6(52KU  10/6| sCEo1 18/6{PCC84  8/9| i gr 14/8
8B7 . 8/8[7Q7  8/6|53KU 10/8|pcyras mialPOCES 8/9
688G 3/-17B7  10/6(618PT 11/-

6BA6  5/8[787  g({s2BT - 13/8 PCCsy gy-|ULdl Y-
emms  oirve  mel e CHR TAleccisoiy/eUles 1)
6BGSG 18/-|7v1 /9|78 8101 EcLgy  7/a|PCFB0  7/-(ULAG 8/
SBHG 6724 7|80 50l ECLes gjgLCFR2 7j|ULSL
oBJ6  6/-|sD3 3|8y 9/8|orss 12/7[ECIBS 161/ UNS0 8
6BR7 /811001  11/8(185BT 19/6| proid® 57 [pCFss ig/g|URIC 81

SBWS  78110c2 14/8|804 19/ |ipae  glgrerea 7j3|UUG 12/

/-84 &
606  3/9|10L14  7/-|860A i
600 1l/-110LD3 7/9losa g |EFS0-BR2/-|,pNgg 5;.lUYSS /6
6CD6G 19/8]10L.D1114/8956 2/6| USA 8

6CHG  7/6/10LDI12 8/-19001 4. (EF84  8/3)-gy  55vRI08 8/9
6D2  §/-(10P13 11/-lo002  4/p|EFBO  4/8)575, 1855 VR150 679
D3 9/6|10P14 9j-|ATP4  gyg|EFSS 616,00 giglwaia 11/
6D6  4/3110P18  7/-|AZS1L  8/-|EFE6  9/-lpihn  gio wis 49
6F1 4/8(12A8 4/9}az41  11-|BEF89  G/9{py 6/0: W81 713
8F6G  5/9(12AH8 9/-|B36 7/9|EFOL  SHlpiag g XGIM 11/
6F12 /-|12AT6 wjcIC  9/6|EF92  4/81prioy giglxas ,
6F13  8/9(12AT7 5/0[CBL1 26/6|EF d-lpxq  12/8(X95 1l
6FL1  9/6{12AUG 9/6|CBL31 181/.|EF183 14/-pxa5 o/g|X06  11/-
6F15  9/6|12AU7 6/-|CCH35 ‘14). | EF184
6F16  8/-[124X¢ 6/6/CL33  9/g|EL32
6F19  6/6/12BA6 7/6{Cy3l  g-|EL33
6F23  G/8(12BE6 7/6|D77  8/6| EL35
6F24  12/-|12BH7 9/0[D152  5/9|EL4L

2C8 /6| DA30  12/6|EL42
6F32  6/6/12E1  17/6| DAC32 9
OF33  6/8/12J7GT 8/~ DAF91 4/6|EL83
635 4/8(12K7GT 4/9| DAF9S  7/3|ELSA R
835@  3/-l12Ks 11)-IDET19 2/9lEL®1  4/-IR19  11/-ZD152 /0

s
]
=
&
=

TELEVISION

September, 1962

HIGHEST QUALITY--
COMPARE OUR PRICES

Tubes

T O s (P GUARANTEED |NEW TYPES
MOST MULLARD, 6 Months 12 Months léz‘soll'lol
uazda, cossox. [ 12in,  £2. 0.0 £3. 5.0 -

. eoukk. | 14in,  £2.10.0 £3.15.0] Hr
:‘%%?ANTI: TYPES, . -1V, «10.V] £5-0-0
PROCESSED 18| 15/17in.£3. 5.0 £4.10.0] =x 172

GUR OWN L MW 43/84
racrory [ 9fjn.  £3.15.0 £5.15.0| ooa
TRANSISTOR INTERCOM, High sen-

SPECIAL TEMPOXARY OFFER.
Due to huge Bulk Special Purchase
we are oftering MW 81/74 Tubes st
the unrepeatable price of 20f-, MW
36/24 ditto. 38/=. P.P. 12/6. The
above are guaranteed (or § wonths.

sitivity,  complete  with batieries,

Jusually $0. DISCOUNT PRICE £5.10.0,

B.B.C./I.T.A. TUNERS

Famous makes uvompiete with

CO-AX, standard and low ioss, 26 yde.,
1278, 50 yds., 28/8; 100
Co-ax Plugs 1/3. Wall outiet Lboxes 3/86.

PCFB0, PCCBS valver, 3¢
19/-

M/c LF. Faotastic vale
CONDENSERS. 25 Mixed, Eiectrolytic,

sda., 42/8,

Many povwiar sizes. List Value 25,

1-SPEED RECORD PLAYERS.
Our Price 10/'

Latest Turntable, together with
lightweight Staar Galaxy dusl
sapphire crystal turnover pick-up
head. Amazing value (piek-up
only 19/-), £3.10.0. Carr. 3/,

GET 16. G.E.C. High Power, Contact-
conled. manujacture maiched pr. ‘Yran.
vistor with Push-Pull [nput and Output

PORTABLE RECORD PLAYERS, Takes | Transformers,
all sizes Records, all speeds, nmplmer‘ B T
auto-chancer, Garrard new “slimllne” | NEW SPEAKER CABINETS., covered
Gram. In two-tone
Al absolutely new

Enock out price 28/-

3 in  attractive Rexine, Goid Metal
14 guy, | front 11/, Or complete with 7 3 4
Speaker, 18/-, .. 1/6. v

P.M. SPEAKERS. 3 ohm, top makes.
Pertormance guaranteed, 64in., Hin., | UA20 Autochangers.
8/-. 5in.. 7 x 4in., 11/+, 1

Latest B.B.IR.
0 wixed records, Brand New, Un.
repeatable, £6.19.0. Also UAld A

Table Models, Famous Makes. Abso- 100
lutely Compiete. These set: are up-
equalied in value due to huge pi 3
direct from source. They are untested,

snd not gusranteed to be ln working 100 GONDENSERS 10I.
orde:.  Cirr, eto. 15/~

Cond: 3 pF to 5,000 pF. L18T
1. £2.19.0 1, £4.19.0 | VLUE0VER &, 40 P

Proven Choice $7.19.0. P.P. 4/~

RESISTORS ¢6/6

13 CHANNEL T.V.s

Miniature Ceramic and Bllver Mica

1VORY/GOLD ENOBS 1° Diameter, haif

ERANRLTORIPORTABLESII ]| LY OL 1/2, 6 for 4/8: 14 1/3. & foF /-,

diode lightweight, approx. "1lh.,
slightly larger than pocket eet. Lut
much greater vyolume, beiter
quality, cowplete bLattery, amaze
ing sensitivity worth £i}, Our
wrice ouly £7.10.0.

VALVE HOLDERS, B7G, 6d., with
Screen 8d. BYA, 6d. with Rereen 54,

RECTIFIERS. Silicone Diode: 1125 v, 800
mA, 2 in gerles make superior replace-

E.M. TUNER KITS. Woli-inown make. | Ment tor R.M.4 and R.M.5, etc., 8/-
Comprising F.M. Tuning Head, yua.an- | ¢k 250 v., 80 mA, §/-: M1, 6/8:
teed noue drlft. Frequency coverage =
88-100 Mo/s. OAB1 balanced diode | 19/3;
uutput, Magic Eve Tuning, Two L.F, A100,
Staxer and (llecriminator, £6.9,6.

RM2, 6/9; RM3, 7/8; RM4, 19/8; RMS,
14A86, 17/-; 14A97, 19/6;
19/6; 16RC1-1-16-1, /§;
16-1, 7/8; 18RD2-2-8-1, 14/u;
1%/-: ‘14RAL-2-8.3,” £0/2,

£,V.C, CONNECTING WifE. 10U yds, | "7ms e
30 mil: Special Price 7/6. 200 vds. 36 | YERMANIUM DIODES, yemeral pur

mil: special price, 12/6. 25ft, Coll. 1=, | Pose, Pd. each, 8/ dozen.
< Coilg diiferent colours, 4/=, C
ilex, Pricer a» above.
TRANSISIORS, Led spot 8/ ex. | gy d  block
White Spot 4/8 ea. Vellow Spot 2/8 ca. | formers. 8. ALE, enacuirio,
Germanium (iodes 94, ea., 8/- doz. .
LAG STRIPS. From 3-way to IZ-way. | EXTERNAL LT.V. vonverters, with
Mixed parcels of 25—8/9, The best and | Power Pack.  Very compact, 389/,
cheapest way to vuy'

ASSAULY CABLE. 1,000 yds, Jovered
Steel Telepbone Wire. Tdeal

for  gardening. PP 4fe 9/'

LINE TRANSFORMERS. Most ty
available (rom stock from 19/= A‘l.:
ing osclllator tymns-

e

£1in T.V, CHASSIS
Unused famous make, ocomplete
with valves, only requiring MW43/
80. To complete 18 channel. Worth

12 VOLT uiowers, ex-Gov., 19/8.

£30. FEW ONLY. £16.0.0.

THE BARGAIN OF THE MONTH

4} watt AMPLIFIERS

Further delivery of thess excellent units to hand complete with 8P3 amplifier,

20P3 output, and UU rectifier. Easily converted into high flin unit, somplete

with good quality 8in. speaker in attractive two-tone bakelite oase eanily oon-
verted for guitars, record players, baby alarms, mic. amplifiers. Carr. 19

Packing, eto. 7/6, I-

Post: 2 1ba. 2/«, 4 lbs. 2/6, 7 Ibe. 3/6. 15 Ibs. 4/~ ete. No C.0.D.

TECHNICAL TRADING CO.

ALL ITEMS LES8 5% AND POST FREE IN DOZENS.

LIST OF 1000 SNIPS, 6d
RETAIL SHOP

350-352 FRATTON ROAD, PORTSMOUTH.

MATL ORDER ONLY DEVONIAN COURT,
PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX,

www americanradiohistorv com
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September, 1962 PRACTICAL TELEVISION 355

another NEW instrument
from Salford, the

minitest

POCKET-SIZED MULTIRANGE TEST SET

A new compact Instrument suitable for the measurement of
D C. voltages and currents. A.C. voltages and ovhms. Its high
sensitivity renders it suitable for testing and fatlc location inall
types of electrical and electronic circuits. Itis wellabuilt Lo Ensure
long and satisfactory service The instrument1s economically
priced and supplied with test leads with plug connections at one end.
(Leather carrying case avatlable as an extra),
RANGES : A.C. Volts 2.5, 10, 25, 100 250, 1000.
0.C. Voles 3,5, 10, 25, 100, 250, 1000.
[.C. Amps. 30 A, ImA, 10mA, 100mA, 1A,
Cihms 3000 200000 20 MG
ACCURACY: [:.C.Volts & Amps 3, of full scale deflection
A.C. Volts + 49 ot fuil scale deflection
inms + 5Y at cencre scale.
Send ‘or teatler MIN 6009/PT

. with - large; instrument performance

SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works * Silk Street - Salford 3 - Lancs - Tel: Blackfriars 6688

London Sales Office: Brook Green Hammersmith, W.6. Tei: Riverside 5245.
A Subsigrary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

~ N vy .
AR NEW -T.V. veplacenient Tubed
N : :Pr;gff‘;
BRITAIN’S FINEST—ONLY THI GLASS IS NOT NEW ﬂ'ﬂt
% RE-SCREENED v RE-ALUMINISED
% FITTED WITH THE LATEST BRITISH
GUN ASSEMBLY
% GUARANTEED 12 MONTHS
% ALL TYPES IN STOCK

Diamond TV Tubes revitalise your TV.
Wonderfully improve definition and brilliance.

SPECIAL OFFER — LAB CRAFT

TRANSISTOR SIGNAL INJECTION PROBE

Quickly checks: Radio. TV Sound. Al forms of Audio
Cects. Printed Wiring. Complete with long-life Mercury
Battery. Price: £4.19.6. Cash with order, carriage paid.

DIAMOND ELECTRONICS GCO.

12" — £4.10.0
14 — £5.5.0
17" & 15" £5.15.0

ALSO 19°, 21 and 237
Carriage and insurance 776
€.0.0., C.W.0. or Proforma Invoice
10’ refund on your old tube.

Selt contained. Completely safe.
tight 1n weight. Wid2 frequency
range.

Use for rapid signal injection.
Functions 23s a Wide-Band Modu-
lated Signal Generator emitting 2
signal rich in AF, {F ana RF compo-
nents.  Useful range: 2 Kc/s to

" 25 Mc/s.

Siron Works, 96a Wellington Street
MANCHESTER 18. Tel.: EASt 3669
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PRACTICAL TELEVISION

September, 1962

SUFFOLK TUBES LIMITED
1/3 UPPER RICHMOND ROAD

CATHODE RAY TUBES

REBUILT AND RESCREENED

CATHODE RAY TUBES

Complete with all new components excepling glass
"FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN’S

LARGEST GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT

MIDLAND TUBES LIMITED
37 GEORGE STREET

PUTNEY, S.W.15.

MANCHESTER, 1.
Tel: Central 4568/9

| ALL TYPES .

Winter Trading Co. Ltd.
95 Ladbroke Grove
London, W.11

. and Branches

" Weston Hart Ltd.

- 236/8 Fratton Road
Portsmouth

Tel: Portsmouth 24125

" Lawsons Lud.
36 Cornhilt
Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

- J. H. Sunderland
11 Clements Street
Rochdale, Lancs.

. Tel: Rochdale 48484

Wizard Productions
16 Withy Grove

- Manchester
Tel: Dea 2772

Tel: Vandyke 4304/5267

VIDIO REPLACEMENTS LTD

25 ADDINGTON SQUARE
CAMBERWELL, S.E.S
Tel. Rodney 7550/7559

KEEN PRICES -

.12 MONTHS® GUARANTEE

J. Charlesworth & Son
14 Hightown

Crewe, Cheshire

Tel: Crewe 2535

Taylors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Millards Southern Rentals
3 High Street

Aldershot, Hants.

Tel: Aldershot 20408

Lucketts of Banbury
57a/58a High Street
Banbury, Oxon
Tel: Banbury 2813

H. Knowles

54/56 Chester Road
Manchester

Tel: BLa 9031

PROMPT DELIVERY
WRITE FOR BROCHURE

Radio Services Ltd.
30 Mona Street
Amiwan, Anglesey
Tel: Amlwch 594

Hi-Lite Ltd.

89 Southbourne Grove
Southbourne, Bournemouth
Tel: Bournemouth 44344

R. Watson
Leathern Bottel

Wavenden, Woburn Sands, Bucks .

Tel: Woburn Sands 2027

R.E.S. Ltd.

17/19 Paynes Lane
Coventry

Tel: Coventry 28781

J. Wildbore Ltd.
6-12 Peter Street
Oldham

Tel. Mai 4475
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ST R
YOL. 12, No. 144, SEPTEMBER, 1962
ST TR

Editorial and Advertisement
ffices:

PRACTICAL TELEVISION

George Newnes itd., Tower House
Southampton Street, W.C.2.

© George Ltd., 1962
Phone: Temple Bar 4363.

Newnes

Telegrams: Newnes, Rand, London

Registered at the G.P.O. for trans
mission by Canadian Magazine Post.

SUBSCRIPTION RATES
including postage for one year
£1.5.0 per annum
£1.3.6 per annum
£1.2.0 per annum
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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 vnly, and should con-
tain trne name und address of the sender.,
Whilst Lhe Editor does not hold himself
responsible for themanuscripts, every eflort
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’, Ueorge Newnes
Ltd., Tower House, Southampton Street,
= London, W.C.2.
= Ouwing to the rapid progress in the
= design of radio and television apparatus
= and to our efforts to keep our readers
=in touch with the latest developments,
= we give mo warranty that apparatus
= described in our columns is not the sub-
= ject of letters patent.

Copuright 'in all drawings. Dhoto-
graphs and articles  published in
‘Practical Television™ is specifically

throughout  the  countries
natory to the Berne Convention and
he U.S.A. Reproductions or imitations
f any of these are therefore erpressiy
orbidden.
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Free Data Chart

HE next issue of PRACTICAL TELEVISION will see the begin-
ning of a new series of articles dealing with the principles
and practice of television reception during the past few years,

and, more especially, with the future of television in the light of
recent developments. UHF reception will be a special feature of
this series which has been designed to give a detailed explanation
of the present system and of systems to come. To help the reader
to understand the series and to gain the maximum benefit from
it, we are presenting free, in the same issue—dated October 1962
—a Data Chart which is packed with information bearing on
the new series of articles; a complete list of EBC and ITA
stations (with maps) giving their frequency, and polarisation,
channel number and radiated power: . tables of decibels and
power ratios and comparisons of television standards: a guide to
television check points; colour codes; aerial inforration for
Channels 1 to 13; designs for attenuators—all this and much
more data is included in the Data Chart which is normally
priced at 7s. 6d. - )

However, this Chart has not been designed solely for reference
in connection with the new series of articiés, to be discarded
when the series ends: the information contained on both sides
of the blueprint-sized sheet will be found to be of continual-use
for both the experimenter and the serviceman.

Much of the information on the Chart cannot be found in
one single work of reference and thus, for example, the service
engineer need not search through several different manuals. to
find essential information. Similarly, a quick reference to the
Data Chart will supply the TV experimenter with all the details
he needs to suppress an appliance causing TVL, etc. ,

The next issue of PRACTICAL TELEVISION will be in great demand
and will quickly go out of print, so be sure of getting the Data
Chart by ordering your copy of October P.TV. now.

MORE P.W. BLUEPRINTS .

The October, November and December issues of our coms-
panion journal, Practical Wireless, will each.contair. free double-
sided blueprints of the latest P.W. designs. Out of six brand new
pieces of equipment, four will be capable of being combined
into a quality hi-fi system, consisting of a tuner, pre-amplifier,
main amplifier and loudspeaker enclosure. The first issue con-
taining a blueprint—the October issue—will be on sale om
September 7th.

INCREASED PRICE .

From October, the price of PracTicaL TELEVISIGN will be 2s.
This increase is forced upon us entirely by the increased costs of
production and paper. We can, however, ensure our readers,
that the same high standard of article that is associated with
P.TV. will continue, and in particular that in the next few
months, we will introduce many new articles on practical con-
structional details for the 625-line transmissions and standards,
including whenever possible, methods of converting old re-
ceivers for the new definition. .
|IIII|IIIIIIIIIIIIIIIII|IIIIIIIII|I|IIIIIIIllllllIIIIIIIIIIIIIIIIIIlIIIIIIIIHIIIIIIII|IIIIIIIIIIII||I1||IIIIIllIIIIIlllllIll

Our next issue dated October, will be published on September 2lst.
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Telavision Receiving Licences

'I‘HE following statement shows

the approximate number of
Television Receiving Licences in
force at the end of June,
1962, in respect of television
receiving stations situated within
the various Postal Regions of
England, Wales, Scotland and
Northern Ireland.

Region Total
London Postal ., . 2,002,682
Home Counties . 1,894,200
Midland .. . 0o . 1,774,872
North Eastern ,. 0o . 1,908,153
North Western .. . 1,581,001
South Western ., oo oo 1,029,845
Wales and Border Counties 719,771
Total England and Wales ., .. 10,708,615
Scotland .. .. o0 . 1,090,492
Northern freland 184,074

Grand Total 11,983,683

History Repeats Itself

IN 1928 the Baird Television

Co., now the Rank Cintel
Division of the Rank Organisa-
tion, transmitted the very first
television pictures across the
Atlantic.

Working on the 30-line defini-
tion system the pictures were sent
via a 250W transmitter operating
on a wavelength of 200m from
Coulsdon in Surrey to New York
in America. Pictures were also
received on board a ship in mid-
Atlantic at the same time.

Many of the personnel in-
volved in this historic trans-

mission still work at Rank Cintel. -

In the early hours of the 11th
July another historic trans-atlantic
transmission was made via the
Telstar satellite and the very first
pictures to be received at the
Goonhilly Down receiving station
were on a 2lin. Rank Cintel
Monitor.

Goonhilly Radlo Station

"HE output stage of the ground
transmitter at the GPOQO
Goonhilly Down Radio Station,
Britain’s link with the Telstar
satellite was designed, built and

commissioned by AEI Limited.

The apparatus was completely
designed and built by the
Company’s Electronic Apparatus
Division in the very short period
of about six months. First news
of the requirement came at the
end of October last year, part of
the equipment was ordered on
7th December and the order for
the remainder on 12th January
this year. The equipment was
shipped to the site on 10th May
and run up on power on 25th
May.

The equipment provides 4kW
of power to the aerial at a fre-
quency of 6,390Mc/s with a
signal bandwidth of 100Mc/s.
For operating the travelling wave
tube high power amplifier (made
by Services Electronic Research
Laboratory), there are three

stabilised EHT supplies for the
valve electrodes, magnet and
cathode, heating supplies, and
water and air cooling systems.
The apparatus is housed in
cubicles which are installed in
the cabin of the aerial turntable,

Convers}on of Teistar TV Signals

'J‘HE Telstar satellite, launched

* on Tuesday, 10th July, was
designed to prove that satellite
communication between con-
tinents is practicable. The pro-
grammes, which are transmitted
from the WUSA on 525-line
standards, are unsuitable for
showing in Britain and Europe
until they have been passed
through a standards converter.
Such a converter, manufactured
by EMI Electronics Ltd., converts

A recent visitor to Marconi’s Chelmsford Works was Sefior Fernando

Carrera, a senior official of Teiesistema Mexicana.

Sedor Carrera is

seen here (centre) looking at a standard Mark IV camera in the Tele-

vision Test Section.

Telesistema Mexicana have |5 Mark IV camera

channels in use in Mexico City.
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the signals to the 405-line stan-
dard for general viewing by the
British public, and the 625-line
standard for transmission on the
Eurovision network to countries
other than France where there is
a receiving station on the north
coast of Brittany.

The satellite, launched by the
National Aeronautics and Space
Administration in elliptical orbits,
reaches a maximum height of
3,000 miles, inclined at approxi-
mately 50° to the Equator.

New ITA Mast at Croydon

CONSTRUCTION of the new

mast at the Authority’s
Croydon  station has  now
advanced to a stage at which the
structure  itself causes some
limited interference to the radia-
tion roughly from the present
aerial, which may involve ghost-
ing and attenuation roughly along
a line from Croydon to Southend.
This interference is unfortunately
inevitable now that the mast has
reached a critical height and it
will continue, although the direc-
tion and intensity may vary as
the height of the new mast is
increased. The difficulty will, it
is estimated, be at all times
strictly localised and it will, of
course, cease entirely once the
new aerial comes into service in
the Autumn.

EMI Type 8 Camera

1\1' ARKETING rights have been

granted to Clarke and
Smith by EMI Electronics Lid.
for distribution of the Type 8
television camera to education
authorities and the retail trade.
This announcement came shortly
after an order by Clarke and
Smith for 100 EMI Type 8
cameras.

-From the time of the earliest
village schoolmasters, children at
the back of a classroom have had
difficulty in seeing what was
happening. With the increasing
complexity of modern education
the problem has grown, especially
in laboratories or workshops
where it is essential for the
students to view intricate pro-
cesses.

EMI has greatly eased the
problem with the new Type 8
camera, which enables an entire
class to view slides under a micro-
scope, a close up of a scientific
experiment or a  practical
demonstration. For such purposes
the camera is placed on the
demonstration bench and the

TELEVISION TIMES

picture transmitted to one or
more receivers strategically placed
in the lecture room.

UHF Aerials for Crystal Palace
fl‘HE BBC have awarded a con-
tract to Marconi’s Wireless
Telegraph Company Limited for
the supply and erection of a Band
1V television aerial to be mounted
above the existing Band I aerial
at Crystal Palace. The aerial will
be omni-directional, horizontally
polarised and of high gain. It
will be of novel design, consisting
of eighty elements of end-fire
stacked dipoles mounted in

angled fashion from the
corners of the tower. This new
aerial will have a bandwidth

which will cover several television
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closed-circuit television camera
was shown at the Instruments,
Electronics and  Components
Exhibition held at Manchester
College of Science and Tech~
nology, from 5th July to 1llth
July.

This camera can operate from
a 12V D.C. car battery or A.C.
mains 50 or 60c/s. It is suited
for industrial or domestic use and
has an output at radio frequency
suitable for feeding a normal
domestic receiver tuned to Band L.

CC TV in Hospital Wards

PATIENTS in  Raikeswood
- Hospital, Skipton, Yorkshire,
were able to enjoy the tableaux
and other floats in Skipton Gala

Instrument Tube Production in the Sylvania-Thorn Colour Television

Laboratories. Here, the gun is being sealed into the neck of the tube.

At a later stage, the processed bulb is joined to the sealed in gunon a
glassblower’s lathe, similar to the one in this picture.

channels and will be extremely
simple to erect. It is believed that
this will be the first of this type
of UHF aerial to be installed for
television anywhere in the world.
It is planned to have the aerial
available for use early in 1963.

New TY Camera

ON show recently for the first
time in the north was a self-
contained television camera
which can operate in mid-air,
afloat, on a moving road vehicle
or on a remote area miles from a
mains supply. Made by EMI
Electronics Ltd., the Type 8

www americanradiohistorv com

procession, on Saturday, 23rd
June, without leaving their beds,
through the medium of closed-
circuit television.

An EMI Electronics’ closed-
circuit TV camera was positioned
at the gate of the Hospital to
cover the scene as the mile-long
procession passed. A com-
mentator with a roving micro=
phone interviewed local celebrities
—the mayor, the local beauty
queen and some of the people
riding on the floats—and gave the
patients a sense of participation
by interviewing members of the
crowd watching the procession.
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COMPONENTS USED AND
PERMISSIBLE ALTERNATIVE
PARTS

By M. L. Michaelis

(Continued from page 543 of the
August issue)

O[)AST month, a method of

adjusting VR1 using a meter and
a second H.T. supply was given;

this month another method is
described using a suitable oscillo-
scope. o

The second method of adjust-

ing VRI has the advantage that, if
errors are made in the sequence of
operations, there is no danger of
destruction of a meter. But this
requires the availability of an
oscilloscope of which the Y-ampli-
fier input will tolerate (and block)
a D.C.-component of at least 300V
gt any setting of the gain.
i No backing-H.T. is then needed,
4nd the oscilloscope is connected as
in Fig. 5. VRI1 (Fig. 1) is adjusted
until the kicks observed in the
position of the timebase-trace are a
minimum when the load is switched
on or off. Note that, in this case,
the normal changes of about 01V
on. applying or removing the load will also kick the
Y-amplifier, but equallv in both directions as the
load is switched on or off respectively. The criterion
for correct setting of VR1 having been reached is
therefore, in this arrangement, that the oscilloscope
trace kicks by equal small amounts both when the
load is switched on and switched off. Incorrect
settings will cause a vastly greater kick in one
direction than the other, and the  preferred
direction  of kick will change over as the correct
setting "is passed through.

Fuses

Some care is needed in the choice of the H.T.
output fuse, F2 (Fig. 1). This is because an in-
correctly chosen fuse-cartridge can have several
times the self-resistance that the H.T. supply itself
has. In fact, strange as it may seem, the self-
resistance of the fuse F2 was found to be one of
the” major limiting factors for how low the final

internal resistance of the H.T. supply as a whole
could be made!

The ideal fuse would be a 200mA “slow”
cartridge. Such a cartridge, however, on account
of the heat-dissipating series-spirals common to all
slow cartridges, was found to have a self-resistance
of 4Q in a typical sample, which is about eight
times the actual internal resistance of the “ elec-
tronics ” of the unit. Thus such a fuse would
immediately deteriorate the stabilisation by a factor
of about eight! A slow 0-5A cartridge had only
some quarter to half ohm resistance, and would
thus be suitable in this respect. But, although the
short-circuit current is over 800mA, it was found
to take far too long to blow. In fact, it could not
be made to blow at all in the prototype before the
short had to be removed again for fear of destroy-
ing components. Thus, finally, a fast 600mA
cartridge was chosen, having a self-resistance of
about 0:25Q and was found to blow immediately
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upon shorting the output. Together
with the internal resistance of the

Iy
f

impedance of 0-75!), approxi-
mately, for this H.T. supply. Thus
there would be a change of 150mV,
nominally, between no-load and
full-load (200mA) conditions. This
represents a maximum change of
output voltage between no-load
and full-load of only a twentieth of
1%, which fully justifies the name
 Ulrra-Stabilised H.'T. Unit ”. The
nominal figures just given were
fully confirmed by measurement

Tags marked ‘MC!denote

electronics (0-5¢2), this gives a final earthing connections
T to chassis

Mains Input socket
mounted on rear panel

on the prototype, which behaves
smoothly ‘and is perfectly stable
over long periods once adjustments
as detailed above have been made.

Capacitors

Note that the use of electrolytic
capacitors is highly undesirable, as
the remaining fluctuations of the
order of a fraction of a volt com-
mon to most electrolytics will here
be of the same order of magnitude
as the remaining fluctuations and
ripple from other sources. Thus,
stabilisation is likely to deteriorate
by a factor of at least two i
electrolytics are used. As is seen,
quite small smoothing capacities of
only 4 or SuF each are needed for
Cl, C2 and Ce6, since the main
smoothing is obtained by electronic
multiplication of C5 through the
gain 'of the whole circuit function-
ing as a two-stage D.C. amplifier

mn O
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W
These components are
mounted on
front panel\
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V2, V3 with cathode-follower
output stage V4, V5 and V6. The
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effective gain is well over a }{~__'biue
thousand, so that the effective \. 63V,
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capacity of C5 for smoothing 4

purposes is also multiplied by

G=% @/k

LP1 ) HT Output
Pilot Mains HT fuse 300V 200mA
lamp fuse

this figure, giving a virtual effective
smoothing capacity between 150
and 200uF. Consequently, the
high degree of smoothing actually present will be
understood, in spite of the very low actual capacity
values used. The remaining mains-hum ripple, at
full load even, should not exceed a tenth of 1% at
the very most. It will depend slightly on precise
positions of heater wires, etc., and will very likely
turn out to be even less. It can justifiably be said
that this unit gives one of the purest D.C. sources
that one could imagine, probably better in
many respects than a chain of lead accumulators!
Omission of C3 was found to lead to certain
kinds of instability under some circumstances. The
value is not critical. C4 suppresses any noise from
the neon, which would otherwise appear amplified
in the main output. The value is again not critical.

Anti-Parasitic Stoppers

R1 to R6 are grid-stoppers to suppress parasitic
oscillations in V4, V5 and V6. Such measures are
particularly important when operating high-slope
pentodes in parallel, because in addition to
individual parasitics, possibilties then arise for
combined polyphase-ring oscillations. It must be

Fig. 4—The underchassis wiring diagram.

remembered that the total effective slope of V4,
V5 and V6 taken together here is well over
20mA/V, and must therefore be treated with due
respect.

It is necessary to solder R1 to R6 all very close
to the grid pins in question. The anodes of V4 to
V6 should be checked for oscillations by holding an
absorption wavemeter close to them (but not in
electrical contact), or a less sensitive method, by
means of a neon-screwdriver. If amy remaining
parasitics are found, which is unlikely with the lay-
out and components specified, the values of R1 to
R6 will have to be increased somewhat. Using
values one-and-a-half times to twice as large
throughout could be tried. Do not forget to check
under all load conditions. If parasitics are inclined
to start in a particular layout, they will often be
absent at low output currents, the circuit bursting
into violent R.F. oscillation at some condition of
increased loading where the currents in V4, V5 and
V6 are greater.

Although much space would. be saved, it is
probably undesirable to use three EL34 valves for
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-V4, V5 and V6, as the total - Top and Bottom frames
slope is then so large that free- 35 x 3 x Ygthick
dom from parasitics would be BhalaBiaes
very difficult to achieve apart g~_

- from the fact that only 150mA
output current would then be
possible.

There is no reason against
using three 6L.6 valves for V4,
V5 and V6 if these are already
to hand, and performance
should be little different,
although  stabilisation  may
be slightly poorer. Three
807 valves would also appear to
be suitable, but these may be

. rather large, and could give

. trouble with the layout on
account of the great distance " ok
between anodes and screens. g, Chassis runners
However, this type of valve is 1003 x Ig x Ygthick |

+ normally very cheap to obtain, f .~ angle brass

and experimenters could SE d

certainly try the slight obvious ; i~

. modifications necessary for using i
these valves.

~4 - Brass struts —
7% x % 'x Vg thick
A

n)l,. / |

All corner
—joints brazed

Other Vaives suitable for V2, v3

- The direct Mullard equiva-
+ lent of the specified 6SL7 is the
ECC35, and this may certainly

" be used. The identical valve s Fig. 7—The form of the all metal cabinet and chassis used in the proto-
- also sometimes found” under the type. The chassis plate should be an exact push-in fit on the runners,
type-number “6113”. Among and secured by bolts. The top and bottom plates forming part of the cabi-
ithe miniature noval-based net shculd be an exact fit on the angle-brass frames the plates forming
valves, the ECC83 would appear the long sides of the cabinet should be flush at the ends with about

. suitable. Do not be tempted to 2mm overlap top and bottom; the plates forming the front and rear
- use other ECC types which of the cabinet should have about 2mm overlap all round. The material

- ~happen to be in the junk box,
as characteristics differ too
greatly from the 6SL.7. It might

is aluminium, about 2mm thick. The parts of the cabinet should be made
so that they may be replaced in any order (to simplify re-assembly).

Oscilloscope prove beneficial to gain extra room for the large

" ineuth 807 valves for V4 to V6 by using the small ECC83
. - i types for V1 and V2.
stgtl:tiriased 1Boma  Morse Other Valves for Vi
HT. supply load 2 As already stated earlier, a type should be chosen
21 YWW— for V1 which is as close as possible to a third of

Lhe desireg é)utput vol(t:age;. The 180V x{eon V1,
Fig. 5—Circuit for using an oscill " ini here specified as an OC3 for a 300V final output,
th% paint of op{lmu;) 5djustmcen? s:t? pVeRt;o (feb:atl:)l(’:,)g is the direct equivalent of the VRI105, and a close

. equivalent of the miniature B7G type 108Cl. A
90Cl is suitable (B7G base) if 250V output is
desired, whereas a VR75 would probably enable an
output voltage in the region of 200V to be obtained
(reduce transformer secondary to 300V in that case).
Remember that R9 and R12 will require careful
trimming when other neons are used for other

. g i voltages, or when alternative choices of valve are
z;_g.s:;;ﬂ:oobtt‘;ngo\;;nr:;m:;:: made for V2 and V3. R9 should always be about
output voltage, the neon twice RlZ,‘ but the exact values depeqd on the
may be backed with suitable vo]t_age desu_-ed. The simplest procedure s to insert

zener diodes in series. variable resistors first. After setting VRI to give

an output of three times the neon voltage, R9 and

R12 are adjusted (in 2:1 ratio) for minimum kicks

as described above. If a switch is used to select

various neons for various voltages, then this must

also select individual appropriate resistors in
(Continued on page 587)

o
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The

ABC

of TV Gircuits

AN ANALYSIS OF THE DEVELOPMENT OF
TELEVISION CIRCUITS

By T. L. May

(Continued from page 539 of the August issue)

~9 N very early receivers the picture signal was
coupled from the anode of the video amplifier valve
to the grid of the picture tubg through a capacitor.
Since a capacitor is able to pass only A.C., the D.C.
component of the picture signal was lost in the
coupling.

Restoration of the D.C. component was thus
necessary and this was accomplished by a simple
diode circuit connected to the tube grid. The early
readers of Practical Television will remember the
so-called D.C. restoration circuits.

Direct Coupling

PRACTICAL TELEVISION
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tube heater was connected in 2 series mains-
powered chain. Two alterations to the coupling
network solved both problems, as may be seen from
Fig. 7. Here the potential on the tube cathode is
reduced to a relatively low maximum value under
conditions of zero signal by the potential-divider
comprising R1 and R2. In other words, the H.T.
voltage at the cathode can never be any higher than
that at the junction of the two resistors. If we
exclude the effect of R3 and R4, then the potential-
divider by itself would reduce the voltage on the
iath\?de from a 200V H.T. line to approximately
40V.

In reality, of course, R3 and R4 in series are in
parallel with R1 and there is a flow of video ampli-
fier valve anode current, so the voltage distribution
is altered slightly, but the tube cathode potential is
still well below what it would be in circuits such
as Fig. 6.

Reducing the D.C. Component

The video signal is mostly coupled from the
anode to the tube cathode through Cl. This
capacitor, as we have seen, removes all D.C, but
just the right amount is introduced by R3. - This
circuit greatly reduces the effects of picture flutter
and is found in a similar form in almost all present-
day receivers.

The smaller potential between cathode and
heater in the A.C./D.C. type of receiver is less
likely to result in heater-to-cathode breakdown,
and certain tubes are unable to withstand the
higher potential of direct coupling from the video
valve anode, which is a point well worth remember-
ing when substituting a more mocern tube in an
old set.

The circuit can be fitted to most receivers but
to achieve the correct tube bias and the cofrrect
operation of the brightness control the brightness

It later became common
practice to couple the picture
signal to the tube cathode,
which meant that the D.C.
component could be retained
because it was possible to use

HI+
200V

a direct coupling from the
anode of the video amplifier
valve to the cathode of the
tube as shown in Fig. 6.
Although this arrangement
was used for a number of
years it possessed two major
shortcomings. One was that
signal fading, such as caused

Vision

by the aerial moving in the 3"‘Pl”ﬁ="
wind, or passing aircraft valve
resulted in very prominent,

and often disconcerting, flutter
of the picture black level. The
other was that the potential
between cathode and heater
of the picture tube was almost
equal to the full H.T. line
voltage in the absence of a
picture signal or on scenes
with low-level modulation.
This latter effect became
rather important when the

CR tube

Fig. 6 (lefty—Direct coupling was used on most early sets frem the anode
of the video amplifier valve to the cathode of the picture tube, but this was
found to aggravate aircraft flutter and similar effects.

Fig. 7 (righty—In this circuit, only a portion of the D.C. component of
the picture signal is used, as coupled by R3.
reduces the voltage between the heater and cathode of the picture tubs.

The potential divider RI{R2
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control circuit will also need to be altered. This
simply means increasing the value of the resistor
connected between the top of the brightness control
and the H.T. line. The correct value should give
an even control of brightness from zero up to a
maximum which does not overload the tube. On
no account should it be possible to make the tube
grid go more positive than the cathode, even at the
setting of maximum brightness,

HI+
7k 349K

Vision
Qut

Vision piuininy
In

Vision
amplifier
valve

<

3300 —~
7500
pF
I
m Detinition (pre-set)

Fig. 8 (left)—The tuned circuit LI/CI forms a dot
pattern suppressor connected in the cathode circuit
of the video amplifier valve.

Fig. 9 (right)—The pre-set capacitor across the
cathode resistor of the video amplifier vaive provides
a useful degree of definition control.

1

oo
oF

35Mc/s Dot Suppressor

The video bandwidth of most recent receivers
is approaching 3Mc/s, but in most sets there is
also a small response up to about 3-5Mc/s. Such
a_high bandwidth is attributable to the improved
picture definition of newer sets as compared with
the old models.

Although the TV authorities rarely modulate the
vision carrier up to frequencies as high as 3-5Mc/s
there is, nevertheless, a 3-5Mc/s signal present in
the vision channel, which is due to the beat
between the sound and vision carriers—the
difference in all cases (405-line British system)
being 3-5Mc/s. On sets designed for high defini-
tion pictures this 35 Mc/s beat shows up on the
picture as a dot pattern. The effect is that the
horizontal scanning lines are broken up to form
dots or small dashes, and it is more noticeable
when the fine tuning control is carefully adjusted
for optimum picture definition—usually just prior
to the position on the control which results in
sound-on-vision.

This trouble is taken care of in current receivers
by a rejector circuit in the cathode of the video
amplifier valve as shown in Fig. 8. . The rejector
comprises L1 and Cl1 and is tuned to 3-5Mc/s by
the dust-iron slug in the coil.

R1 and C2 are the ordinary cathode components,
the resistor for bias and the capacitor for response
compensation.
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At frequencies other than 3-5Mc/s (including
D.C.) the rejector circuit has no effect whatever on
the normal function of the video amplifier. At
3-5Mc/s, however, the impedance of the parallel
L1/Cl1 rises appreciably, as with all resonated
parallel-tuned circuits., = Across the impedance
occurs the 3-5Mc/s signal, which is reflected back
into the control grid circuit of the amplifier (via
the ordinary grid resistor) in opposite phase, and
in this way the unwanted 3-5Mc/s is cancelled out
or suppressed. The operation of the circuit is
rather Jike ordinary sound rejector circuits which
are included in the cathodes of the vision LF.
amplifier valves.

Correct Adjustment

There are two ways in which this circuit can be
adjusted. One is to apply a modulated signal at
exactly 3:5Mc/s to the grid of the video amplifier
valve and listen to the signal at the anode in a
pair of headphones (suitably isolated from H.T.).
L1 should then be carefully adjusted for minimum
output. The other method is to adjust the fine
tuning control for maximum display of the dot
pattern on a picture and then adjust L1 to
eliminate the effect.

On old sets which have been modified and care-
fully realigned for optimum picture definition such
a circuit may well be worth fitting, especially if
the dot pattern is present. The coil, which should
have a value of about 8uH, should be tuned with
a capacitor of 500pF. The existing connections
to the valve cathode should be removed and
reconnected on one end of the L1/Cl combination,
while the other end should be connected direct to
cathode.

Definition Control

Many sets now have some means of adjusting
definition to compensate for propagation troubles
(and aerial mismatch) and certain shortcomings in
transmissions which are prone to some areas more
than others.

The most popular idea is to arrange the video
amplifier stage in such a way that a pre-set (or
switched) capacitor may be connected across the
cathode load resistor as shown in Fig. 9.

Video amplifier response correction is made easily
‘possible in the cathode, since a capacitor across the
cathode resistor makes
the circuit frequency-
selective in terms of
negative current feed-
back. For example,
without a capacitor at
all, feedback occurs at
almost all frequencies,
but when a capacitor
definition is shunted across the
Ct f,f’/ resistor feedb ack

:-TQ" / occurs  progressively
c2 - more towards the

lower video fre-
8 Fiy quencies, for at the
higher frequencies the
A capacitor acts as a by-
pass and the feedback

Vision
amplitier
valve

Degrees
ot

c3

Fig. 10—A plug and socket ~ Signal is  short-
arrangement is sometimes circuited.

used instead of the pre-set (Continued on
capacitor shown in Fig. 9. page 595)
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DIPOLE
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j HE Pilkington Committee

has had its say, the Govern-
ment has issued its first White
Paper on the findings, and
now the radio and television
industry can proceed with their
plans, more or less safe_in the
knowledge that few of Pilking-
ton’s organisational recommend-
ations will be adopted. The
projected change from 405 to 625
lines and to colour was a fore-
gone conclusion, but the attack
upon the Independent Television
Authority was overplayed to an
absurd degree. This was recog-
nised by many Members of
Parliament of all three political
parties. One Labour Member
called it an * arrogant puritan-
ism.” Bold will be the political
party who dares to nationalise
“ Coronation Street’s”  Ena
Sharples! There are Members
of the Pilkington Committee who
are known to have very
ideas on literature, economics
and the British way of life. What
puzzles me is—who picked ’em
and why?

Bouquets for I.T. News

Anyway, even the most
extreme Pto- or Anti-Pilkington
artisan will agree with the terms
in which reference was made
to the Independent Television
News. This is . a magnificent
example of television journalism
which has been setting the pace,
not only for the BBC, but for
the whole world. Geoffrey Cox,
the Editor, well deserves the
highest praise, as do the
pioneers who first set up the
organisation, Aidan Crawley and
Philip Dorte. Since the early
days it has steadily developed.
The reporting is accurate, the
“ dialogue ¥ writing crisp, clear,
and thoroughly English in style,
humour is not entirely absent,
and the technical values are
excellent. Little is known of the

superb work carried out at a
fast speed by the technicians at
the I'TN headquarters in Kings-
way, headed by W. H. O.
Sweeney, whose all-round past
experience in film studios and in
the BBC, have obviously been of
great value. The least the Pilk-
ington Committee could have
done would have been to have
conceded that I'TN led the way
in television for many years, until
the BBC copied it.

Dual Standards

The change-over to 625 lines
will not be an easy transition.
For a time, many transmis-
sions will be simultaneously
broadcast on 625 and 405 lines
—from different transmitters
and aerials, probably on the

565

‘A MONTHLY
COMMENTARY

...||||||||H"u““|||u--

BY ICONOS '

same mast. Up to now, the
problem of sending out first-
class pictures on the two line
standards has not oeen resolved.
If the studio cameras and video
tape machines are switched to
operate on 625 lines, then a
standards converter will have to
be used for transferring the
same pictures on to the 405 line
service. There is a very decided
degradation in this operation,
which is basically a 405 line
camera looking at a high quality
monitor screen displaying the
625 line picture. The quality is
much worse when the original
picture is on the lower line
standard, and the optical con-
version is made tc 625. A far
better method for plays and
features programmes would

An R.C.A. TR-22 transistorised TV tape recorder recently demonstrated
at Teddington.
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to photograph them direct on to
35mm film—but using all the
electronic aids and lighting of
the television studio—and play
the film off on telecine ‘machines
which scan the film twice, once
on 405 lines followed a second
later by 625 lines. In this way,
with the superb British telecine
equipment now available, it will
be possible to put top quality
pictures on both line standards.
A further advantage over the
use of video tape, is that prints
of the film can be sold all over
the world.

TV Exports

It is a curious fact that the
BBC is much more alive than
ITV to the revenue earning
possibilities in the export market
of its tele-recorded programmes,
The ITV companies mainly use
tape recording on 405 lines,
which  you ‘cannot sell to
Australia, Canada, America, or,
for that matter, to Cyprus,
Malta or Gibraltar. But by tele-
recording—or better still, photo-
graphing on film—the whole
world market is open 1o you.
This is where Hollywood "has
seized its opportunity. Holly-
wood is no longer the world
centre of the cinema film pro-
duction industry; Rome has
taken its place, but Hollywood is
certainly the world centre of the
television film industry, Film on
35mm or 16mm is a world
currency for television stations,
Two TV transmitting  stations
open somewhere every day and
most of them are very ‘small,
depending almost wholly upon
three or four hours daily of
programme on reels of 16mm
film. Local news, advertise-
ments and the simplest kind
of shows are put on for short
periods to give a local flavour,
but the programme film is the
main attraction, a fact which has
been noted by the Ronnie Wald-
man’s Department of the BBC,
who have built up a first-rate
business connection for the sale
of these BBC films.

“Dinner Party”’

Various methods have been
devised for presenting discussion
programmes, but few have
managed to achieve a relaxed
atmosphere so well as ATV’s
* Dininer Party ”. Lord Boothby
and three famous personalitics
(mainly one each week), dine
together and afterwards, as the

PRACTICAL TELEVISION

port  circulates, conversation
flows.  Unfortunately, as the
decanter of port makes its tradi-
tional journey, the viewer is
missed out and becomes merely

an ecavesdropper and not a
participant. With jaundiced eye,
he watches the jovial peer

nattering away with his friends,
who are more obviously con-
scious of the presence of the
television camera. Lord Boothby
is completely at home, as indeed,
as & host, he should appear to
be, even if his dining table is
actually in a television studio.
Nevertheless, this is a discussion
programme which always seems
to be contrived, though it is
quite informal and unscripted;
only when the discussion be-
comes heated and arguments
assail the ears of the powerless
viewer does the programme take
on a sense of reality.

Chichester Festival Theatre

Chichester is right in the
centre of Southern Television’s
area, and it was only right that
the opening of the Chichester
Festival Theatre should be
“covered ” by their film unit
and their outside broadcast
truck. This was no ordinary
opening—it was the premiere of
a theatre in a town which had
never before had a live theatre.
Furthermore, the theatre is
brand new and of unusual
character, especially designed
for the best possible presenta-
tion of the theatre-in-the-round,
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The audience almost surrounds
the stage, in the manner of
Shakespeare’s old Globe
Theatre. This was a fine subject
for television reportage, especi-
ally as the first-night audience
included many stars of the stage
and screen. But the main
interest, after all, was the con-
struction and idea of the theatre
and the principal personalities
behind it, including Sir Laurence
Olivier. What happened? Alas!
The introductory film sequences
were  poor, overloaded with
music and commentator’s
cliches. Roy Rick’s interview
with Sir Laurence Olivier was
badly  photographed, making
each participant look old and
haggard, and the shots of the
interior of the auditorium were
quite uninspired, making it seem
more like a circus ready for a
trapeze act. The less said about
the interviews in the foyer on
the first night with various stars,
the better. This type of inter-
view is never very exciting, be-
cause the stars have little to say
that is worth saying, and on this
occasion, excepting for Sybil
Thorndike, they said even less
than usual. Pity! Southern has
a splendid reputation for the
best outside broadcasts of any
regional station, ITV or BBC.
But on Chichester’s opening
night they were clearly off-
colour. Let’s hope they pay this
unique theatre another visit and
let viewers see what it is really
like,

THE

NOISY

PRACTICAL WIRELESS
Chief Contents of the

September Issue

THE TUDOR
MINISCOPE
COMPACT CONVERTER
THE CONSORT TRF RECEIVER
SERVICING TAPE RECORDERS
MEDIUM WAVE POCKET SUPERHET
HOME-MADE HI-FI OUTPUT TRANSFORMER
INCREASING VOLTMETER RANGES
HIGH-FIDELITY MAIN AMPLIFIER
POWER RECTIFIER CIRCUITS
VOLUME CONTROLS
TRADE NEWS
ETC., ETC., ETC.
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By L. Lawry-Johns

Common Faults

From a study of readers’ letters it appears that
one of the most frequently occurring faults is com-
pression of the lower part of the picture. This is
occasionally due to a faulty 250nF electrolytic bias
capacitor C104, occasionally a faulty bias resistor
R79 or R80, but most often C98 (0-01xF) appears
to be the culprit changing value up to about 0-02uF.
V13, the PL84, is less often at fault.

PRACTICAL TELEVISION
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No. 81—SOBELL TPS180 and series

(Continued from page 534 of the August issue)

Lack of Height

If the loss of frame scan is uniform; equal top
and bottom, check R76 330k from the height
control to pin 1 of VI2A. This resistor can
increase in value up to 1M or more. Also
V11 and VI12.

Frgme Hold

If the hold control is at the end of its travel,
check V12, V11 and R75 (100k). If the control is

) 1 [y
P3
500k To Frame %&l;
R6 R7 R76 Height on
5 & 330k | -
100k 22k . !
0s02uF 2 P
1 it co2 cos ¥ co6
ECC82 SOEJIOpF O-??pF > (}-wF’
N N N
| | G 4 ll 4 1
) 1
From pin 2(anade‘\ /"'—‘
/ ot V& [ s ¥ .
2 e Wwom J 2 - e 9
RE6 CcoHn L L
/ 100k QO%KF cg:
> 3 P OeipF N
cBg \ o
aerE ‘%?_-0\ L .
€20 RE9 = .
ggz 220 2!\:12 L 4F L —_ e =z
PF < o o viza P5 P6<
H r75 | 72ECC82 ZR72 F1c«0k 100KS
rames T
ook Jedls 470kl gsa | R79 RS0l  Lin. ]
> 18M| 5600 3900
% T 1Tt
Frame \ \
[o]
R68 - | | Hy
100k pa”| coo— [ c104
500k | O«QIuF 250uF
L
W . co’ ‘ [
7 To C109 on OsOtWF
'[CRT circuit " RE1 47k
AN e

Fig. 5—Circuit of the sync separator and frame timebase stages.
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Fig. 6—The line timebase and C.R. tube circuitry. Z

not at one end but the picture cannot be made to
lock, check V11, C92 (0°0031.F), C91 (0-051F) and
‘R69 (2:2M). At this stage it may be mentioned that
V13 (PL84) is the frame output valve, V12 (ECC82)
is part frame and part line oscillator shd V11 is
part frame oscillator and frame interlace dijode.
Thus, whilst Vil is concerned wholly with the
frame timebase, V12 is associated with both frame
and line timebases. It is worth bearing this in mind
when line timebase faults are experienced,

Before turning from the frame timebase, however,

the symptom of no frame scan at all may be
discussed.

Horizontal White Line

This denotes a complete breakdown in the frame
circuit. Before making routine tests, it is as well
to check upon one or two points first.

See that the leads to the frame scan coils are
properly connected, that the plug has not been
accidentally pulled out of the TR1 frame output
transformer. See that V11 and V13 are lighting up

as one may have a cracked envelope and may
therefore be “gassed ”. This is usually” evidenced
not only by the heater not visibly glowing, but also
by a white deposit on the inside of the envelope. A
purple glow in the PL84 may indicate a similar
condition.

The next step is to see that H.T. is reaching pin
7 of the PL84 or the pin 7 tag of the TRI1 frame
output transformer. Absence of voltage here may
well denote an open circuit in the primary winding
of this transformer and it is as well to check 'C100
(0-0011F) for shorts although a short in this
capacitor is more likely to cause the 1A fusc to blow
rather than the winding of TR1 to fajl.

C100 is associated with the transformer and is
not on the timebase panel. If Cl100 is found
shorted, check Cl111 (0-1uF—top left of the time-
base panel) as a dangerous rise in voltage at V13
anode takes place if the linearity circuit becomes
o.c. This rise will exceed the voltage rating of
C100 and will probably cause sparking at the
V13 valveholder and at TRI.

) 5 30
Hi+1 b 7 2 MGG el 205V 226V 243V

V1
R124 PYa2
5002

[ — 1 >

200uF 100pF on TV.

LP Viove Vo

7/ CRT viO

Li4 | CHE CHS
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15Q

3 A
——— RI20  R121
gL e L L l vie 4 £, Riz6 300 PUNG206 2 | |2
- PYB2 Cx ) viB vi7 RN8  RNQ Fs1
C126B F126A Closed B 570 6330]
% }

V8 v7 v3

037,' c13€[' 'r 'Fm T&as'laao
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3680 R116
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§ via R123

Fig. 7—The power supply sections of the receiver.
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Line Timebase—Line Hold

If the picture appears as a scramble of lines,
which the hold control may or may not correct
temporarily, check V12. The lines may resolve
themselves after a period of time but this period
may be extended each time the receiver is switched
on. Replacement of V12 will usually clear the
fault. It a new valve results in the hold control
being at the end of its travel, rotate this to its mid-
position and adjust P10, the pre-set line hold for a
locked picture. Check V14 (PL81) if necessary.

If the valves are in order and neither control can
Lock the picture, check R95 (100k) which can go

igh.

T'his condition should not be confused with the
symptom of loss of line sync, where the picture can
be made to hover at about tie correct position but
will not hold. This should direct attention to C109
(35pF) and if the frame locking is also weak, or
unobtainable, check V6 (PCL84) the triode section
of which functions as the sync separator, and R65
(100k) C53 (0-1xF).

Lack of Width

Check V12, V14 and V15 and note that persistent
failure of V14 (PL81) may be due to a low
emission V12 (ECC82) providing insufficient drive
which results in V14 becoming overheated. If the
lack of width is accompanied by lack of height,
{){articmarly at the bottom of the picture, check the

T. voltage which should not be below 190. If it

PRACTICAL TELEVISION
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is, check V17 and V18 and also R125 and R126, as
cither of these may fail causing one PY82 to be
inoperative and thus throwing the whole load upon
the other. If the H.T. is well down, check C126A
(1004F) which may be o.c.

Distorted Sound—TVY Only
Check R59:-(47M), MR2 and C33.

Distorted Sound—F.M, Only

If weak, check C84 (5uF) and V& EB91. Suspect
reflected signals on the aerial and ensure this i8
efficient and correctly sited. Notz the effect of
using a separate, if temporary, horizontal dipole or
H-aerial correctly aligned.

All Sound Distorted

Check V10 and the loudspeaker. Check C106 for
leakage, C108 for a short, and the value of R93
(390Q). If the sound is weak, also check R86
(100Kk).

TV in Order but No Results on F.M.

If the valves light up on TV, but all fail to light
on F:M, check R117 (368%) which will almost
certainly be found o.c. If the valves light, check
R124 (1509). o
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&
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Fig. 8a—The circuit of the sound LF. stages.
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F.M. in Order, No Results on TV

If some valves light when switched to F.M., but
none when switched to TV, check the heaters of
V15, V14, V12, Vi1, Vi3, V6, V5 and V4. Check
with neon or meter in the order given (the heater
pins are 4 and 5 except for the ECC82 valves which
use pins 4, 5 and 9).

UNBOXING
MT4HFC, SC270, M247HFC and SC24

Proceed as for the TPS180, MPI8, M74T,
T278 and T24 (dealt with on page 534 Jast
month), but it js unnecessary to remove the side
panel and knobs. Also there are two studs on the
rear of the cabinet floor to enable the chassis to
be rested and hinged backwards with support cords
connected to the tube assembly.

Complete Removal

Remove the knobs and panel and front screen.
On table models, lay the set face-downward and
remove the bottom four fixing screws. On console
models, the four screws are removed from inside
the cabinet.

Setting up the Controls

Width: This is a plug and socket adjustment
on the rear of the line output transformer.

Line Linearity: This is a shorted turns device
in a paper sleeve on the tube neck with a plastic
ring for adjustment. There js a mark on the ring
which must be located at the “ three o’clock »

September, 1962

position. The sleeve may be slid along the tube
neck into or out of the scanning coils to effect
expansion or contraction of the left side of. the
picture. Contraction occurs as the sleeve is
inserted further into the coils. It must not be
inserted too far, or overheating may occur and
general lack of width be experienced.

Centring

Our diagram (Fig. 2 last month) depicts one type
of centring device consisting of two plates which
are magnetised. As these plates are rotated, in re-
lation to each other, the picture is shifted accord-
ingly.

The alternative shift device is a clamp holding a
round magnet. Shift is achieved by rotating the
magnet in its clamp or by rotating the clamp round
the tube neck as necessary.

Frame Form or Linearity

The top of the picture is adjusted by P5 which is
situated near the aerial socket and the formation of
the bottom is adjusted by P6, located on the top
left side of the timebase panel.

Line Hold

The external control (P9) is mounted near the
aerial socket. This should be set at approximately
its mid-position and the picture locked by adjust-
ment to the slider of P10 on the bottom left of the
timebase panel.

(Continued on page 582)
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Fig. 8b—The sound detector and output stages.
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BENTLEY AGCOUSTIC CORP. LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I
Telephone PR1mrose 9090

Express postal service. Al arders despatched same day as received, Immediate

despatch of (£.0.D. orders if telephoned before 3,30 pan.

0A2 178 B/~ | E1M0F 34/8 | EZ4v 7~ | Usot 2218
OR2 176 8/6 | EA50 g/~ 1 Bzt 7). | u3ue 14
A 5/- 8/8 [ EATA 8/8 | Bz8¢ - | Usse 162
1A5 8/ EABUS0 9/ | EZAL 71+ 1 vi04 8/6

1 Y4 7

1A7GT 12/- | SRW6 14/11 | EAF42 9/ | 430 8/- | Uso1 29/1
W 12/8 [ 101 13/- | ER34 2/8 1 GZ32 10/~ | U400 1872
1Ds 10/8 | 1oc2  25/11 | ERYL 8/6 | Z34 14/~ | UABCSO 9/-
1G& 17/8 | 10F1 2811 | EROL 4/- | HN30923/11 | UAF42 9/8
1H5GT 10/8 | 101.01115/7 | EBC3 23/10 | HVR2 20/ | UB41 /-
14 3/6{ 10P13 15/ | BRBC33 5/- | KT33C 40/~ | UBC41 8/G
ILD5 8- | 10P14 18/9 | EBC4] 8/6 [ KT36 28/1 { yBCS1 11/-

LNs 8- [ 12AC6 14/11 | EBCSL  B/- | KT41 23710 | UBWa0 9/-
INSGT 10/8 | 13an616/10 | EBF80 8/ [ KT44 12/8 | UBF39 8/6
1R5 /8 | 124K 13/7 | EBFR3 13/7 [ K'T61 128 | Ucias 14/3

134 9/- | 12407 8/- | EBF89 9/ | KT63 /- | UCLBS  9/-
185 8/- | 12AH8 12/8 | BCH2 5/8 | KT66 15/~ UCrRo 16/2
1T+ 3/81 12aT6 7y | KUSE 6. | KTes 4sfe

1Us 8- 12477 @.{ EC70 12/6 | KTW61 6/8 | UCHA 9/8
3A4 Si- [ 12au7 e8| BCAL 2776 | KTWe2 776 | UcLs: 1176
3A5 10/8 | 124x7 78| BECP2 13/ | KTWe3 6/6 UCL&3 189
3B7 12081 (9BAG  8). | ECC3423/11 | KT263 7/6 | UFar 8/-
3nsg 3= 12886 9. | BCCu5” 88 | Loa 8- | UF42 12/8
394 . U8I K5 1778 [ BCUS0 17/6 | MHLDS12/E | U rag 10/6
3056T 9/8 ( 19405 10/8 | ECORL 64~ | MU12/14 8/- | UFs5 9/
384 7= {39H1 10/- | ECCR2 6/8 | Na7  29/8 UF86  13/8

il Please note that all joods advertsco are brind new,

Bv4 778 | 2001 14711 | BCC 76| N78 228 | UFsy g/
SRAGY 178 | vowy 9511 | BCCRY  97- | N10s 28110 § ULy 10/8
5U4G - 8/8 | ag1,) 25/11 [ EUC85  8/6 [ N308  20/1 | yL44 25/11 -
BV4G  10/- ECUSR 18/ | N439 16/ | UL46 14/, | =3
( WFRO 10/6 | p6) 3/6 1 urst 88| vI
ECF&2 10/6 | Pousd  8f- | UMy 178 | £F
ECFS8 10/5 [ pCess  9/6 | umaa 16710 -,
RCRZL 22/8 | PCCRS 18/~ | UMBO 14/11] o
6A3 -1 275U 1g/s | ECH35 ¢8| pcoss o) | uyin 82} ®
GACT A~ 108D7 7. | ECHAZ 8/6 [ POFR0 s/ | Uyoy 18/2| g5,
BAGH  5/81:0c1 gy | FCHAL 9/ | pcres 1078 | uval Wy S
BAGT 78| s0ps  gr- | FURB3 18/7 | PCFBS 18/2 | Uves -l =
BAKS  81-| Sapl1 10/- | ECL80 9 | pCFse /6 | Voo b 2g/8) %
SALs A1 5o gy | ECLse 10/8 | pCEsz 10 | vpisc /2
QAMS - 4/8 1 0its  ar | ECL8 1g/8 | PCL83 1076 | vRios 8/- 3
9AQ5 U8 | apy” 13 | BCLSS 16/2 | PCEBY 976 | vR1s0 716 3
SATS  U-liariz e £V 22/8 | PCLE5 1218 | win 5/6( €3
SAUS 1011 SorLt 108 | EF2  14/- | PCL36 18/2 | wio7 18/2 Bl
6BAS U8 (L oplis 12/6 | KF38  4/- | PENA422/8 20 19/5 4
SRES 81«1 S1sGT /6 | E¥37A /- | PEN46 7/6 | s 19/6| -
BRHs 3/ | L o6 | EFS9 6/6 | PL33 1879 | X7s /8 3
6RIE 8/- §‘374GT '6/- EF40  15/. | PL36 15/ { X79 22/8 E
6BQ7A 15/- '-’;50'1‘ 9 EF41 9/- | PL38 25/11 {1 X109 16/10 3
Rl 1o8 | 20T a | Fre 10/8 | pLer 1078 [ Yoy g8 |
6BRS  18/2 ?OlﬁGTIOI- EF50(A) 7/- } PL82 W8 | Zay 176 2=
SBWG  5/6 [ 0L 1gj- | EFSME) 5/- | PLS3 8. | 277 ye| €3
6RW7  §/- n;Aa 87/6 | EF34 b/~ | PLy4 2
64 5/~ 904V 6’;/8 BF73 10/6 | PMs4 16/10 a
8L 6/6 9001 16 KFs0 6/- | PX4  10/8 | rransistors 2y
SC8 8 ooy sl | FFBY Bl | PVS2 1378 | and disden 5
6C9  13/8 go&(\; 3:.;8 EFSs 10/6 | PY80 76| 070 3/ 1S
SCHG 8/ [ 800V, 1. | EF89 -l evsi 76| oa7z 8/ -
6We 24/~ 07 we | EFOL  4/8| PYRr 7. ]| 0oat0 3/ o
erL ob/l1| 807 6 | E¥92  4/8 | PYB3  8/6 | 0AS1 3/ 2
6F6G 9[- '71_',) "Als EF97 '13/- | PYS8 13/. | OAS6  4/- 5
6F13  11/6 i 16/ EF98 13/ | PZ30 18/5[ 0A91  3/8 o
GFu 10/6 | AZIL 187 | EF183 1872 | R12 9/-1 0A%5  3/8 =
Erud 12/6 [ AZS 15// EFIS4 12/6 | RIS 14/- { OA21l0 9/8 &
:f—“ ‘g/lﬂ t‘L'Vi 18/1; :r).’ 8/8 | R 19x 13/5 0A211 13/8 ES
b - L3 X - - by 29
616 86 | CYT  18/2 f,}, 15/3 e o k]
8J7G 6/ | CY3L  11/- | pyvy 15/- Z
8JTGT 10/6 | DACS2 10/6 | yan o501 =5
8K7G 5. | DAFOL 6| giiyy g/ B
SKTGT 6/~ | DAFS 818 | 1114y 106 ufe
SKAGT 10/6 | D41 1317 | pyy g/ =H
SKAG  6/8 | DFss 106 | g1’z 195 H
8K25 19/5 | D66 15/- | KRy 7yg 12
SLL  22/8 [ DKOL /8 pras 1377 N
616G "8l | 0F95 378 | i 1600 g
s 2| b o S5 o0 :
- EL85 sg
6LL20 157 BLEWD 1973 53
6Pu8  25/11 EL&2125/11 Tz
6Q7G_ 6/8 EL822 19/8 33
6Q7GT 11/ EM34  9/8 g8
SRIG 10/~ EM71 23/10 =3
6UsG:  7/8 EM80 g/ £
6VAG 7/ EMSL  9/6 ]
sicods s 13
6X3GT 8= | DIOS 76 | ings 5’3/. 33
85012 10/- | DLI6 878 | pysy gy | ). 9/6] =3
787 8/8 [ M0 T L pyss 1e72 | ya 10/8| 5=
7C5 8/~ | BrO) BYR4 4t | Uu81 195 | OcP71 298] O F

0/ !
7¢8 8/- | ER3F 30/ | Eyag 9/- 1 U2z o2 | vo/R: 93

METAL RECTIFIERS, DRM1B 13/., DRM2B and DRM3SB 15/6. Lw7 21/=
RMO 7/11. RM1 5/3, RM2 7/6. RM3 7/9. RM4 14/-, RM5 18/8. 14A86 17/6.
14A07 28/~ 144100 27/-, 11A124 28/-, 14A16338/-, 14B1:30 85/-. 14B26111/86,
FUI0117/8, 16RC.1.1.16.1 8/6, PC3121/-. I6RD 2.2.8,1 12/-. IGRE.2.1,8.18/6,

A.LL8.1 4/8, 18RA.1.2.8,] 11/-, 'FUL15 6/6, FClu4 15/-, LWI5 26/.,
YTICS. Can types: 32 x 32/45 5/8, 50 ¥ 50/350 1, 7j-, 64 x 120/
850 v. 8/3. 60 x 430/275 v, 9/8. 100 x 100/275 v, 12/6, 100/275 v, 3/~ 200/275 v,
4/-. 100 x 200/2753 v. 8/8. Tubular types: 37450 v. 1/8, 16/450 v, 2/9. 32/450 v,
3/8. 8 x B/450 v, 8/- 18 x 16/450 v, 4/, 32 x 32/350 v. 4/~ S x 16/450 v. 3/9.,
Postfpacking charges 6d. per item except where stated. Orders over £3 post
fres.
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“SABRINA”

STILL WELL IN
FRONT

Make your TV set 1009 again before Prices

rise. (You have been warned!)

COMPLETELY REBUILT C.R. TUBES
ALL TYPES (including electrostatics)

12" now ... ... £5.0.07 For
14" to 17" now ... ... £5.10.0 }Single
21" now ... <« £8. 0.0 ] Tubes

ALL C.W.0.—TRADE SUPPLIED

Special Bonus Scheme for Service
Engineers—Reducing to:

12"—8716; 14"/17"—9716; 21"—14716

FREE Pass. transit & Ins. anywhere in British
Isles or N. ireland (12 months’ guarantee).

SABRINA C.R. TUBE CO.
Electron Works, North Bar

BANBURY, OXON
Telephone 2390

C.0.D. 2/6 extra. Shop hours 8.30-5.30, Sats. 1 p.m. Any parcels
insured against damage in transit for only 6d. extra.

COMPLETE TELEVISIONS
14 INCH 17 INCH

£7.10.0 £11.10.0

% Guaranteed 12 months. Tubes,
Valves, Components,

% Ex Rental and repossessed tele-
visions.

Y Two channels more, 7/6 extra.

Y H.P. Terms—London area.

% Demonstrations daily.

Y Legs—39/6 per set.

J Part exchange allowance on
Radios, TV's, ete.

Personal collection advised; special

delivery by arrangement, or B.R.S.

(Ins., Carr., 30/.),

ilﬁ([&ﬁo.(london) [td.| REGUN TUBES

621/3 ROMFORD RD.
MANOR PARK E.|2.
ILFord 6001/3
Stamp for FREE list,

SPEAKERS
8’3 21 in.
EACH

6in. 8in. 7in. x 4in. Money back
guaranteed. Enquire for other
sizes. Ex. mfd. salvage. P.p, 173,
Portable Extension Speak”
ers, 1979, “New Purchase’ 8in-
P.M. in Rexine carrying case
with lead. Ideal for sick room,
kitchen, stereo, ete. P.P. 4/3.

.. 99/6
17in. .. 90/-
IS, 14, 12 in. 70/

Terms available.
Guaranteed ONE YEAR,

Ins., Carr., 12/6.

Add £, refundable on
receipt of your OLD tybe.
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SOUND-ON-VISIO

and
VISION-
ON-SOUND

7] EARLY all viewers have experienced the
symptom of sound-on-vision at some time or other
and 1nost receivers exhibit the effect as the result
of maladjustment of the fine tuning control. Both
the sound and vision signals radiated by a tele-
vision transmitter are picked up simultaneously by
the aerial at slightly different frequencies, the
difference being 3:5Mc/s. Both signals are con-
veyed by the downlead to the R.F amplifier stagc
in the tuner. the response of which must be wide
enough to amplify both signals simultaneously.

The frequency changer also accepts both signals,
and as there is just one local oscillator, two L.F.
signals are produced at the output of the frequency
changer, one corresponding to the vision signal
and another, displaced by 3.5Mc/s, corresponding
to the sound signal. Whether the sound LF. is
below or above the vision LF. depends on whether
the local oscillator is working at a frequency equal
to the signal frequency minus the 1.F. or the signal
frequency plus the LF.

Sound and Vision I.F.’s

This factor is rather important and should be
cleared up completely. Let us suppose that the

= — Sound —58:25 Mc/s—=
= Vision = 61:75 Mc/s—=, Ehetrel ==

poomeseermenoemonsns wemen
' Sound plus Vision \ Seund IF
: } 3845 Mc/s

e

g N
| RFE '
:' Amplifier Blixer |
h t Vision IF
| } | 34465 MdA
i H
1 Tuner Local !

‘ h Unit Osciliator|
: 9604 Me/s| 1
) '
[} 1
[ . L ol i 4

Fig. 1—A block diagram of the first two stages in a
television receiver common to both sound and vision.
The standard L.F.’s (e.g., sound at 38.15Mc/s and
vision at 34.65Mc/s) are produced by the local oscil-
lator operating above the signal frequencies, causing
the sound LF. to be higher than the vision I.F.

By J.-Longrise

set is tuned to Channel 4 where the sound is at
58.25Mc/s and the vision at 61.75Mc/s, and that
the local oscillator on that channel is working at
96.4Mc/s; i.e. above the signal frequencies by a
frequency equal to the L. This means, then,
rhat the oscilator will heterodyne with the vision
frequency and produce a vision L.F. of 34.65Mc/s
and will also heterodyne with the sound frequency
to produce a sound LF. of 38.15Mc/s. Thus, in
this case, where the local oscillator is working
above the signal frequencies, the sound LF. is
above the vision .

The LE.s given in this example are, in fact, the
now © standard * L.E.’s which are to be found in
almost all modern receivers. The set-up is given
in diagrammatic form in Fig. 1. In earlier models,
the local oscillator was often operating below the
signal frequencies, meaning that the sound LF.
was below the vision LF. (Fig. 2). On multi-
channel receivers, a channel change simply means
that both the incoming frequencies and the
oscillator freguency are changed simultaneously in
the same ratio, so that the sound and vision LE.’s
remain the same.

——Sound — 5825 Mc/s —=

L vision—61:75 M/s—ef Channel 42

H

Sound plus Vision

Sound IE -
16 Mo/s
=T
RF i e
Amplifier RS o
Vision \F .
* 195Mc/5 ©
Local
Oscillator
4225 Mc/s

Fig. 2—In early TV sets, the sound 1.F. was often
jower than the vision LF., since the focal oscillator
was arranged to operate below the incoming frequen-
cres, as this diagram shows. An example using such
a combination is the Ultra 72 series of receivers.

cound and Vision Sepaoration

To make the sound signal operate the loud-
speaker and the vision signal work the picture tube
without interaction, absolute separation of the two
signals must occur. This separation takes place. in
the sound ard vision LF. channels either directly
after the frequency changer (note that “ frequency
changer » relates to the dual functions of mixing
and the production of a local oscillator signal) ot
after the first I.F. amplifier stage which may also
be wide-band to accept and amplify both the sounid
and vision signals simultaneously. ’
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The current trend is to use a
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common LF. amplifier stage for

both vision and sound signals
before splitting into the two
separate channels, and a typical

circuit along these lines is given in
Fig. 3. Here V3 is the common
LF. amplifier valve which picks up
the sound and vision LF. signals
from the tuner. V4 is the vision
LF. amplifier valve and V9 the
sound LF. amplifier valve. GRI1 is
the vision detector diode, while the
diodes in V10 are used for the
sound detector. The triode section
of V10 is simply the sound A.F.
amplifier and diode GR2 is the
sound interference limiter, these
items being included here for the
sake of completeness.

Now, unless the sound and vision
signals are held in their respective
channels, the sound will enter the
picture signal and cause the picture
to jump about in svmpathv with
the sound modulation, and the

HT+

R
—IGEX3%

C43B8
1000pF 68pF
Vision
output
R29

vision will enter the sound signal
and produce a disconcerting buzz
from the loudspeaker, which will
alter both in pitch and volume
with changes in picture content.

To C2 on
Sound channel

The former is known as sound-on-
vision and the latter as vision-on-
sound. In severe cases of sound-
on-vision, the picture may fail to
lock during loud passages of sound,
particularly at  high  audio-fre-
quency, the effect being line tearing,
frame jumping or both.

In the I.F. channels, two artifices
are adopted to avoid interchange of
signals. In the vision channel,
tuned circuits, known as sound
rejectors, are included to suppress
the response to the sound signal,
while in the sound channel, the
normal LF. tuning is such that the
response embraces only the sound
signal—the response or amplifica-
tion being right down at the fringe
af the vision signal,

From 113
on

common
IF stage

Circuit Techniques
Across the tuned anode load

182V

(L12) of V3 in Fig. 3 exist both
the sound and vision L.F. signals in
amplified form, so that at this point
it is necessary to separate them and
feced them to their respective
channels. On sound, this is accom-
plished firstly by the tuned circuit
L13, C30, C31 and TCI, which is
inductively coupled to L12. This circuit, then,
is tuned to the sound LF. (or, sometimes, just
a little away from it to provide maximum sound
reie)ctlon in the vision channel, as we shall
see).

The sound signal, so sclected, is fed through C2
to the control grid of the sound LF. valve, the
anode circuit of which is also tuned to the sound

Fig. 3—This circuit shows how the sound and vision I.F. signals are
separated after the common I.F.
vision I.F. amplifier vaive fed via

amplifier state V3. Here, V4 is the
C34 and V9 is the sound I.F. amplifier
vaive fed via L13 and C2.

LF. by L4. L4 feeds an untuned secondary wind-
ing, the output of which is fed to the sound diodes
ir V10. However, further sound L.F. discrimina-
tion 1s provided bv the tuned circuit comprising
L5 and strav capacitances, this also being tuned
to the sound LF., and given the required circuit
continuity back through the sound interference
limiter circuit.
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Thus, provided all the tuned circuits mentioned
above are tunmed to the sound LF., the overall
response will be-only just wide enough to cater
for tne sound carrier and sidebands, and the vision
signal and its sidebands will fall outside the sound
response (Fig. 4). This happens automatically, of
course, there being no special circuits involved for
vision rejection, as there are for sound rejection
in the vision channel.

However. should the sound I.F. alignment be
out of adjustment, then there is every likelihood
of the vision breaking into the sound channel. Why
this could happen 1s revealed by the broken-line

Sound

Yision response | '
: response
\

1 Incorrect
&2 H sound

o Vision 1 /response
a signat

H in sound

@

response

i
Frequency —» H y
Yision Sound
LE LE

Fig. 4—This diagram shows that when the sound I.F.

stages are aligned correctly, the sound response

curve is well out of range of the vision signals, but

due to misalignment (as shown by the broken-line

curve), the sound response will almost certainly

embrace the vision response and cause vision-on-
sound.

response curve in Fig. 4, which very well could
occur due to incorrect adjustment of the sound
LF. trimmers and slugs. Here, the response is
somewhat oft tune and spreads well into the vision
response. Such maladjustment would cause two
faults: one, low sound output, requiring maximum
setting of the volume control and two, very bad
vision-on-sound, the latter being aggravated by the
fact that the volume control now has to be turned
ap to a setting which is higher than normal.

The Cure

If severe vision-on-sound occurs when the fine
tuning control 1s adjusted for maximum sound
consistent with minimum sound-on-vision, and if
there is nmo sound-on-vision, then the trouble is
almost certainly caused by a misaligned sound LF.
-hannel unless the trouble occurs only on Band I
or Band II1. The cure in this case simply resolves
to realignment and, provided the vision channel is
normal, realiznment is often possible without any
special equipment.

Looking agamn at Fig 3, all that would be neces-
sary is careful adjustment to L5, L4 and TCl, in
that order, to give maximum sound output with
the fine tuning controt adjusted for the best vision,
consistent with minimum sound-on-vision. It is
most important to ensure that the fine tuning
control is adjusted correctly before touching the
sound LF. tuning. This is because the fine tuning
control causes both the sound and vision carriers
to move along the sound and vision 1.F. response
curves, and all we are interested in at this time
is to make the two response curves correctly dis-
placed from each other, simply by altering the
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width and position of one curve—that associated
with the sound signal. The problem would be
considerably different if both the sound and the
vision were affected, as we shall see later.

As the sound LF. circuits are brought into
correct tune, so it will be possible to turn down
the volume control to maintain a given sound out-
put, and this in wtself will progressively improve

the sound-signal/vision-interference ratio.

Sound Take-off

There is just one point, however, and that is
the sound take-off tuned circuit which, when
adjusted for maximum sound, may cause a little
sound break-through to occur on the picture. At
this stage, do not be tempted to readjust the fine
tuning control, but instead very carefully adjust
the sound take-off tuning for maximum sound
rejection. The correct tuning point will be a little
removed from that for maximum sound output,
but not very much and wiil not impair the sound
output to any large extent.

The sound take-off in Fig. 3 comprises the tuned
circuit L13, C30, C31 and TCl, and, in such a
circuit, TC1 must be adjusted to provide the con-
ditions previously described. Some sets use a
dust-iron core nstead of a trimmer capacitor, but
the procedure for adjustment is exactly the same.
The sound take-off on all sets is the tuned circuit
which feeds the sound signal from the common
L.F. amplifier stage to the sound 1.F. valve.

In eftect, the sound take-off tuned circuit looks
to the vision LF. channel as a sound rejector, so
although it couples the sound signal it must,
nevertheless, be adjusted as a sound rejector; that
is, for minimum sound-on-vision.

Sound-on-VYisiot:

Here the problem is a little more involved, but
let us assumne that there is no vision-on-sound, but
very bad sound-on-vision even with the fine tuning
controi adjusted for maximum sound consistent
with minimum sound-on-vision. At this stage it
must be noted that sound-on- vision and
possibly, vision-on-sound will occur on most sets
(particular!y on Band III) if the fine tuning control
is incorrectly adjusted, so it is imperative to ensure
that this control is always adjusted for maximum
sound consistent with minimum sound-on-vision.
However, if sound break-through cannot be
eliminated by the fine tuner and, provided there
1s a point within the range of the tuner where
maximum sound can be obtained, then misalign-
ment of the vision LF. channel (possibly the sound
rejectors) is most likely to be responsible.

If there is no point within the range of the fine
tuner where maximum sound can be obtained, and
if the sound output tends to increase when the
control 1s adjusted to one end of its range, the
trouble here may simply be caused by incorrect
adjustmert of the oscillator trimmer in the tuner
corresponding to the channel affected. The cure
in such cases is to set the fine tuner to the centre
of its range and then very carefully adjust the
oscillator core for maximum sound consistent with
minimum sound-on-vision. The oscillator core on
the channel selected is usually accessible through
a hole in the front of the cabinet, directly beneath
the channel selector knob.

(To be continued)
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\9 N receiver design it is always important to
ensurc_ébat the bandwidth of each tuned circuit is
appropfiate to its application. This is especially
important in receivers intended for the reception of
F.M. signals, and, of course, in television receivers,
overall bandwidth is very critical. Where coupling
between two inductances has to be adjusted to a
precisc value—a common problem—it is necessary
to know the Q of each coil. The experimenter is
constantly confronted with the question, * What is
the Q of this coil?” and unless he can determine
it in some way his design has to be conducted in
an empirical manner. This is time-consuming to
say the least, and the instrument described here—
which was made up very cheaply at the cost of
about five hours actual construction time—will be
found to pay its way in time saved in a very short
period.

The chief causes of energy loss in coils intended
for tuned circuits are dielectric losses in the
material included in the distributed self-capacitance
of the coil, such as wire insulation and former
material, eddy currents in nearby metallic objects—
including slug cores if used—and core losses if
iron dust cores are involved. Skin effect in the wire
of the coil is also important. The normal “ohmic »
resistance is usually negligible, though sometimes it
has to be taken into account. It will thus be seen
that in all practical cases it is hopeless to try to
calculate the losses of a coil, even if with special
arrangements calculation is sometimes possible.
Even more is this the case when the coil is con-
nected to a valve, where other effects occur also
to increase circuit losses; with transistors similar
effects—but more marked—occur.

Coil losses are usually expressed in terms of an
equivalent series resistance damping an ideal coil
of no losses. The “goodness > of the coil can then
be expressed in the following way. If the inductance
of the coil is L and its resistance R, consider a
current I flowing through it at resonance. This
current develops a voltage V=IR, but it is clear
that the valtage developed across the inductance
must be V'=27fLI and if 2«fL is greater than R,
as is usually the case, the circuit has exhibited the
property of “circuit magnification . The ratio

v’
A%

VOLTMETER

FCHLATIR
TUNING

which is thus the circuit magnification is seen rto
be equal to
2xfL,

R

or cxpressed simply, as

reactance

resistance
This is the quantity which is with certain reserva-
tions known as Q; these reservations include the
fact that the self capacitance of the coil has been
neglected or, if thought about, it has been decided
to charge all the losses in the circuit to the account
of the coil. Except in special circumstances this is
justifiable.

CT
RF from
Oscillator

Lv’\’\*’s/\”v\’

Fig. 1—An explanatory circuit for the Q-Meter.

Q is nearly equal to the reciprocal of the
factor of the coil. It may be noted that with
capacitors the power factor is usually gquoted,
although sometimes Q is used.

The instrument now to be described uses this
cffect to measure the Q of a coil. The essential
circuit is shown in Fig. 1. L represents the coil
under test, C a good quality capacitor the losses of
which can be neglected, and R is a small resistor
of which the value is known accurately. An oscil-
lator connected across R causes an R.F, current to

power
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voltage set up by the resistive property of the wire, errors of large
magnitude will occur—not only because of the large spurious voltage
' itself but also because this voltage is not necessarily in or out of
phase with the required voltage. .
An example will make this clear. If the resistance is to be 0-12,
then the reactance must be such that at the frequency required its
value does not exceed 0-01L2. Suppose the frequency is S0Mc¢/s, then
XL 001 x 10°
XL=2afL or L= =——  —microhenries
27f 63 x 50 x 10°
= (000032 microhenries.

I I This represents a quite unrealisable figure which cven in very elaborate
instruments cannot be attained. In fact, the Q value at such frequen-

cies has to be obtained by other methods.
Accordingly, a much larger value of resistance is used in this
y D. R. Bowman instrument, n.amely 107. This resistor is.made_ up from a measured
length of resistance wire, is wound non-inductively, and is mounted
on a support of special construction of which the inductancc is

flow through the resistor and . :’c {
this causes a small voltage to 25 %107 4
be developed across it. The 310
resistor R forms part of the | s oy
series circuit LCR, and thus | 41070
the R.F. voltage is injected |
into the circuit. Resonance is 5 x 10—} —
achieved by adjusting the _| 6x10°——
value of C or by varying - g
. —_ cfs 70
the frequency of the oscillator, ol
- 8x10 —
or both, and a much larger - SMcfs e I
voltage then developed across _i_ amcs ool
L. is measured by means -
of a valve voltmeter of ——7Mcs ~
very high input resistance. -
The R.F. current input has of ——smcs =
course to be known and it is 3 =
convenient to measure this ——smds 22107
with a thermocouple milliam- Eand A -
meter which can be calibrated 7 ~=1  wear -
accurately in a simple manner. —f—4Mds o 3x1c'h=q
The introduction of the - 15 b
resistance R naturally increases ] . J8 € axiott-
the resistance of the circuit, | v 2. —0:0Y .
and so R has to be kept as E_3M°"s - O30 E oS 5x107 =
small as practicable. In com- I oy 3% - l-o0r02 & x1074—=
mercial instruments the %M $ 5277 0003 N I
standard value of R is 0:04(; ] 1 Sa —0:0¢ b I
this is not easy for the - ., - gﬁ: G S N
amateur to manage, and nec- i o E 10— -
essitates the use of a heavy ] 3 p0e) o
current. In addition there is a | E ous -
much worse trouble to be —{—15mefs |- 0.2 o
encountered, which will now 603 -
be discussed. - -0 2“0_,_;_
This is the reactance of the | o g
resistance wire and its leads. | =0-9 o
It will be realised that any -—f—1oMds g =
s . Ik
wire, however short and thick, —l-sooxs
possesses some inductance. If i
the wire carries R.F. current a | 200k O
voltage equal to 27fL1 is set  _| so0ugs I
up across it, and when it iIs
mentioned that half an inch of ——eookes 6x107 =
22s.w.g. wire has an in- 7x107 4~
ductance of about 0-01 micro- L cooycps 8x107 -~
henries, it will be realised that 9x107
the voltage set up by even a L
small current may not be _LAOOkcls

negligible. If it is not negli- .
gible in comparison with the Fig. 2—A nomograph for finding the value of ARwC.
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about 0001 ' microhenries. The ‘instrument can
then be used with good accuracy to a frequency
of 10Mc/s.

However, the introduction of as much as 1Q into
a tuned circuit is sufficient to render the observed
value of circuit magnification much less than Q,
unless Q is quite low. Fortunately, the means
needed to apply the appropriate correction also
affords an alternative means of measuring Q at
higher frequencies. This is in fact a calibrated
variable capacitor.

At the risk of repeating the well-known, it will
be as well to have a look at the very simple mathe-
matics of the circuit. Let r be the intrinsic R.F.
resistance of a coil of which the inductance is L,
and R the inserted standard resistance. The circuit

PRACTICAL TELEVISION

September, 1962

It is quite usual for the inductance of a coil,
when wound, to be known only very approximately.
Hence equation (2) is best rearranged so that capa-
citance is involved rather than inductance; it is
usual for a single variable capacitor to do duty for
tuning over all ranges of frequency, and its calibra-
tion is not a difficult matter, though of course it
needs some care and time. The rearrangement is
carried out by remembering that at resonance

Xc = XL or oL = —

Substituting in equation (2)
' A

1~ ARwC

HT+
VR3 5k
1 2000%!»7‘-]; Balarce 250v
i 7;///,;4
i 4 3
; : B Ri4
H cs 9 3 V3 4
i 0-02,F ECCBa Tow
i — i
o
e M1 i 1
i- -=0 RF current N - Rt CQ
SRIR4 NS 1OMS ;‘ 5
o 2 [
\text, ; L i C16 028F 47K 72W
b >
= WS R20
VR2Y S N
T s o % 3
E Vonameter A R:7 b
H range & a | =
{ R wie ] W2 Zan
H 47K AR voits 47K 1
f S500pF
T Vacuum / ) RI6-R20 values
....... ithermocouple pa (o) (see text)

B8
To coll under test

Fig. 3—The circuit.

magnification observed is A, while C is the total
capacitance of the circuit (including the capacitance
of the calibrated variable capacitor at its setting)
and w=2xf,

wl wl
Then Q = —— and A =
r r+R
Q r+R A(r+R) R
0 — = —— an = or A(1+—).. (1)
I r r
wlL wl
NowQ = ——sor = ——
r
Substituting in equation (1) above Q
Q=A0+—) = A+ —-
wlL wl.

Cross-multiplying,
owLQ = AwL + ARQ
oLQ — ARQ = AwL

Aw

or Q =
oL — AR
From this equation it can be seen that if the circuit
magnification A, the operating frequency, the
inductance of the coil and the added standard
resistance are known, Q can be calculated simply
enough.

SRRSO ¢

From equation (2) or (3) it will be noted that if
the added resistance R is very small Q = A. This
is the way it would be most desirable to use the
instrument, but it is out of the question, unless Q
is relatively low. However, the formula enables the
true value of Q to be obtained from the observed
quantity A. The formula should always be applied
when A is found to be 60 or more. Fig. 2 is a
nomograph from which the value of ARwC can be
found easily and with sufficient accuracy. The use
of this will avoid the tedious calculations of ARwC,
and the chance of getting the decimal point in the
wrong place. :

The circuit diagram of the Q-meter is shown in
Fig. 3. It consists of a small power oscillator in
which the range required is selected by means of a
Yaxley switch. Tuning is accomplished in the usual
way with an air-spaced capacitor of good quality.
In the prototype, this component had a maximum
capacitance of about 80pF, but a larger one would
not be unsuitable except parhaps on the highest
frequency range, 30-S0Mc/s. The oscillator has
provision for amplitude stabilisation. This is
necessary to minimise the amount of harmonic
current generated, and the stage operates without
grid current. If harmonics are present in any great
quantity, it will be seen that the reading of the R.F.
milliammeter will include them. But the .tuned
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circuit picks out the fundamental—the frequency
to which it is tuned—and so reads a lower voltage
than is accountable to the R.F. current flowing.
The arrangement used works very well, and has
the advantage of being simple. It has however the
property of employing negative feedback, and
because of this it is possible that at the lower fre-
quencies audio oscillations may be set up which
modulate the oscillator. This is no disadvantage
in this particular application.

The ranges to be provided are at the discretion of
the constructor. Details of the coils used in the

COMPONENTS LIST (Fig. 3)
Resistors (all { W, unless otherwise stated):
100k

R! RIl 10M
R2 22k RI2 47k
R3 RI3 47k
R4 | see Table | RI4 4Tk W
RS RI5 47k iW
Ré6 RI16)
R7  see text RI7
R8 I0OM R18 > see text
R9 I0M RI9
RIO 10M R20)
VRl 500() variable
VR2 75 variable
VR3 5k variable
Capacitors:
Cl  2000pF C7  2000pF
C3  2000pF C8 0-02u.F mica
C4  500pF C9 0-25.F
C5  33pF Cl0 0-25.F
Cé6  2000pF Cll  500pF
VCl see text VC2 see text
Valves:
vi EL9I v2 EB9I v3 ECC84

Meters: see text
General notes on the components employed in
the instrument can be found in the text.
Notes on Capacitors and Resistors:
Cl C2 C3 C6 C7 disc-ceramic type
C5 Ci2 Ci3 mica or silver-mica
(] mica or polystyrene film
cio Cili high quality tubular
Resistors are all W except R4 and R!5, which

are 3

VRI VR2 VR3 may be wire-wound or carbon-
track types

R8 R9 RI0 RIl should be wiped with a clean
rag moistened with carbon tetrachloride
before soldering into place, and not touched
by hand thereafter.

Valveholders:
Vi  any suitable
V2 and V3  ceramic or P.T.F.E.

Leads A, B, and C:
These leads should be as short as possible,
P.V.C. insulated, and terminated in miniature

crocodile clips.

COMPONENTS LIST (Fig. 4)

R21 3-3k 2W Cl2 16uF 350V

C2 2000pF ceramic Cl3 16uF 350V
Rectifier: E250C50

Mains onfoff switch
Transformer: mains primary; 250V 30mA and

6-3V | A secondaries.

R.F. choke

TELEVISION 579

prototype will be given, and the ranges used may
well be found to be generally suimble. If not,
similar proportions may be used in other coils
wound to the constructor’s own needs. There is little
point in attempting to go to much higher frequencies
as accuracy is not very likely to be obtainable.
The valve voltmeter consists of a vacuum diode
with a very high input resistance and its output is
amplified by a triode arranged in a cathode follower
circuit. Drift of this D.C. amplifier is exceedingly
small, and zero stability is very goed also. The
number of ranges of voltage provided may occasion
some surprise. The reason for this provision is
that the valve voltmeter has many uses, and can be
used independently of the Q-meter for any purpose

Mains
transformel®,

desired. The actual ranges provided will depend
on what indicating meter is available. The proto-
+ — -
Hait-wave || onfore
Rectifier % switch
==Ci3 o=
16pF 16pF g
250Vg
| ZOmAg
iy AC.
Sesmemes- = S mains
RE Oscillator } s
screening box |} %
c2 | RF )
2[000PF 1choke |
T : 4
T p”
it T val va] 1A
]
'

G e s e e v~ EEERE—
ZZA
Fig. 4—The circuit of a suitable power-pack for the meter.

type utilised a 0-25:A movement obtzined cheaply
as Government surplus. This enables a low range
of 100mV to be added; it will not in general be
used for the operation of the Q-meter, but is very
useful for other purposes. If an imstrument of
5004V f.s.d. is available it will be found to suffice.

The instrument used for measuring R.F. is
worthy of some comment. Small thermocouple
meters are available very cheaply. but they seldom
if ever read as low a current as is needed in this
instrument. Generally they are intended to have a
full scale deflection of about 0-SA to 1A. The
current required here is however only about 30mA
to SOmA. To measure this small current, a vacuum
thermocouple is needed, and such devices usually
have a maximum output of 15mV at about 3mA.
Thus, what is needed to read properly with a
vacuum thermocouple is not a sensitive movement
but one with a low internal resistance. In practice.
the thermocouple may be removed from a “surplus”
instrument and the latter used with the vacuum
thermocouple instead. Most amateurs will possess
a thermocouple type of meter which has been
burned out; this is ideal for the job, as long as the
movement itself has not been damaged.

The thermocouple specified for the Q-meter was
obtained from L. Glaser and Co. of Aldergate
Street, London.

(To be continued)
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Line and Frame

TIMEBASE
Stabilisation

DETAILS OF CIRCUITS FOR PREVENTING .
CHANGES IN PICTURE WIDTH
AND HEIGHT

By T. D. Lawrence

WANY of our readers will have noticed that

almost all television receivers of recent vintage
have far better stabilisation of the line and frame
timebases than their old-style counterparts. With
carly receivers, it was often necessary, for example,
0 set the height control for a slight overscan of
the frame so that when the set warmed up the
resulting frame shrinkage gave a picture of the
correct height.  However, as the set further
increased in temperature, so the frame scan pro-
gressively decreased in amplitude, thereby calling
for frequent adjustments of the height control.
In severe cases, frame non-linearity also occurred,
and after the set had been working for several
hours it may have been almost impossible to
produce an ideal frame scan.

Effect is Normal on Old Receivers

Such symptoms are inherent to the design of
early models and, although frequent change of the

Fig. | (right)—In order to
maintain a constant load-
ing on the frame output
valve in spite of alteration
in the resistance of the
windings of the frame
scanning ceils, a thermistor
may be connected in series
with the coils as shown
above. With increase in
temperature, the coil resis-
tance increases, and the
thermistor is chosen and
positioned so that its
decrease in resistance with
temperature increase com-
pensates for the opposite
effect occurring in the coils.

oscillator

frame amplifier valve may have alleviated the
trouble to a small degree, there was little that
could be done in the way of component replace-
ments tc provide a permanent cure. Certain old
sets 1n use today exhibit such symptoms, and if
the set has been acquired by way of the surplus
market, the new owner may not realise that the
cffects are “ normal” and may spend hours
unsuccesstully trying to find a remedy. One has
to live with shortcomings of this kind and either
put up with a progressive increase in frame scan
distortion or resort to frequent adjustments of the
height and frame linearity controls.

Similarly, old sets were afflicted with timebase
troubles due to power voltage changes. Again, the

Vottage
Voltage

Current Current
(2) (b)
Fig. 2—The resistance of a normal resistor remains
constant with variations in the voltage present across
it; thus, the voltage/current characteristic js linear
as shown in (a). With a voltage-dependent resistor,
however, the resistance is not constant, but fall as
the voltage across it increases. This gives a non-
linear voltage/current characteristic shown in (b).

freme scan—and also the line scan—tended to
decrease badlv with a fall of mains voltage. During
the winter months, these symptom¢ are prevalent
on old sets. while new receivers work quite happily
over a reasonable change of mains voltage. 1'?l’his
1s because new models incorporate circuits for
stabilising the timebases against both temperature
change and voltage fluctuations.

Resistance Change

The frame scan amplitude of any television
receiver is governed by the amount of linear
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P

HT+
Boost HT+H
i R1
e, 1O 1M Aot 470k
in OW0IpF
\
4 To
Frame
0005HF amplifier
680k
Frame p
105K Hold Oﬂ VDR |1
500k HF HF
22k -L 0°05pF
T -

.

Fig. 3—A circuit showing how @ multivibrator frame
generator can be stabilised with @ voltage-dependent
resistor.

current rise in the frame scanning coils during
the scanning stroke of the frame oscillator. The
current in the scanning coils is partly limited by
the resistance of the windings, and, to give a full
scan, the height control is adjusted to produce a
scanning current which overcomes this resistance
to give sufficient magnetic flux to cause full vertical
deflection of the scanning spot. All is now well
and would remain well provided all the circuit

elements held solidly in terms of value and
characteristic.
AN
Height 330k A/
1#5M 2M Boost
. . HIT+
Blocking oscillator T ——
transformer
i To
Frame
0°03uF amplifier

/ L
—

oaT  Avor™Tr
HF HF

U

Fig. 4—Iin this circuit, a VDR is used to stabilise a
frame blocking oscillator.
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Unfortunately, this is virtually impossible, and
the main thing that happens is that the resistance
of the scanning coils increases. Copper wire,
which is what the scanning coils are wound with,
has what is calied a “positive temperaturc
cocfficient of resistance.” This means that as the
temperature of the wire increases, so also does its
resistance.

Now, since the height control has been adjusted
to give the correct scan when the set was first
switchea on, and when cold, the increase in resist-
ance of the coils as the set warms up results in
a reduction in scanning current, with a consequent
reduction in spot deflection. Thus, the scan
decreases, and in order to compensate, the height
control has to be turned up a little more. This
is progressive, of course, up to a certain tempera-
ture, and as the set warms up to that temperature
so the height control has continually to be
advanced.

If the set is well ventilated, the correct tempera-
ture may be reached after ten to twenty minutes,
but if the set 1s badly ventilated the rise in resist-
ance may go on for almost the whole of the view-
ing time. This, then, is a point well worth bearing
in mind. If a receiver is extremely unstable over
long periods of time, ensurc that the ventilation
slots in the base and rear covers are completely
freec of obstruction. Also make sure that the sct
is not operated close to a wall; always leave
plenty of room for air to circulate.

The Use of a Thermistor

A very simple method of compensating for the
rise in resistance of the frame scanning coils is
the use of a thermistor. A thermistor is, in
effect, a resistor in which the resistance decreases
when the temperature increases. It is thus a
resistor with a “ negative temperature coefficient ”
—the exact opposite to the tcmperature coefficient
of copper wire, for example. The materials used
for tne manufacture of thermistors include semi-
conducting oxides of iron, nickel and cobalt with
small quantities of other materials added.

The temperature of a thermistor can be made
to rise either by placing it in thermal contact with
the heat-producing element or by passing a current
through it. In ihe former case the resistance can
be arranged to decrease in the same ratio as the
resistance of the heat-producing element increascs,
thereby providing a compensating control, while,
in the latter case, the current in a circuit can be
caused to rise at a given rate due to the sclf-
generated heat of the thermistor resulting in a fall
of citcuit resistance. The former application is
invariably used in frame timebase circuits, while
the latter is mostly used to avoid current surges
in series-connected heater circuits.

In Fig. 1 is shown the connectipn of a thermistor
in a frame timebase circuit, the thermistor simply
being connected in series with the scanning coils.
However, it is placed either in thermal contact
with the scanning coils themselves or in a critical
position inside the cabinet where it can sample
the temperature with reasonable accuracy.

The thermistor is chosen so that the fall in
resistance matches the increase in resistance of the
coils, and so the current in the coils remains con-
stant over a wide range of temperatures. The
thermistor also ensures that the load on the output
valve remains constant. In that way, oncc the
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height control is adjusted for a full scan, the scan
rtl:ma:ns correct for the current in the coils cannot
alter. .
Frame timebase faults, giving the symptoms of
total failure of frame or reduced height, may now
be caused by trouble in the thermistor, and this
component can easily be checked simply by short-
g 1t out. If the trame scan is now restored, then
the thermistor must be replaced. For a temporary
measure, however, the set can be run without
stabilisation (with the defective thermistor shorted)
unti] the correct replacement is obtained. It is
most important to replace with the correct type,
and to fit it in exactly the same position as the

_original. Failure to observe these simple rules
"will severely disturb the compensation.

' Chie=a

0*05pF 035pF "

T

Line output
transform’

> Boost
HT+
148K -

b 1™

R2
1k
EHT
001 rectifier
HF
Rt
005 100k
202M LF

[ om

Fig. 5—Stabilisation of the line timebase is accom-
plished by the VDR producing a form of line output
oo stage gain control voltage.

The Use of a Yoltage-Dependent Resistor

With an ordinary resistor, the resistance value
remains constant despite any variations of the
voltage applied across it—Fig. 2(a). However,
there is a special type of resistor recently intro-
duced in which the resistance is not constant, but
falls as the voltage applied across it is increased
—F1g. 2(b). Such resistors have been evolved by
Mullard Limited, from whom full details can be
obtained.

Resistors of this nature have various interesting
applications, some of which have been dealt with
.in past issues of this journal, but to maintain
completeness of this article, the various ways in
which they can be used for timebase stabilisation
will now be considered.

In Fig. 3 is shown a multivibrator frame
oscillator circuit which is stabilised by a voltage-
dependent resistor (VDR). The symbol of this
component should be notéd, for it will be found
more and more 1n circuits of new receivers. The
amplitude of frame signal fed to the frame
amplifier depends upon the voltage across points
A and B. This means that any change of boost
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voltage as may occur due to a change of mains
voltage, for example, will affect the frame scan
amplitude.

However. with the VDR connected across
points A and B, a decrease in supply voltage will
cause the resistance of the VDR to rise, and
since this component forms the bottom arm of a
potential-divider, with Rl in the top arm, the
actual voltage applied to the oscillator through the
height control will be stabilised.

This circuit, and also that in Fig. 4, which is
a frame blocking oscillator, reduce a 10% change
of supply voitage down to something like 3% so
far as the actual supply to the oscillator circuit

.18 concerned.

Line Timebase Stabilisation

The circuit in Fig. 5 shows how a VDR can be
utilised to stabilise the line timebase. Here the
VDR receives a line pulse from the line output
tran<former, via Cl. Owing to the non-linear
characteristics of the VDR, the pulse is rectified,
and across the VDR occurs a negative potential,
rclative to chassis. This is fed through R1 and
R2 to the control grid of the line output valve.
To the valve, it 1s a bias voltage and thus sets the
opcrating conditions of the stage.

To facilitate the initial setting up of the circuit,
the operating conditions of the VDR can be
accurately established by the “ set boost ” control.
This is really a potentiometer circuit which feeds
the required amount of direct voltage to the VDR
for the correct non-linear operation. It is rather
like a delay control of an AGC system which, of
course, also has an effect on the standing bias
of the line amplifier.

The stage is thus stabilised by the voltage pro-
duced bv the VDR, since if the line pulse ampli-
tude falls so the negative voltage fed back to the
output valve control grid decreases, and the stage
operates at a higher gain, thus restoring the pulse
to the original amplitude. As the pulse is a sample
of the amplitude of the signal in the line amplifier,
including the line scanning coils and EHT system,
the whole of -the network is stabilised against volt-
age fluctuations and EHT loading.

SERVICING TV
RECEIVERS

(Continued from page 570)

Interference Limiter

This control is P1 on the upper left side of the
LF. panel. It should be set first to cause the high-
lights of the picture to flatten and then back from
this point so as to cause true whiteness to return.
At this point, interference pulses will be reduced to
this level. * '

L.F. Alignment

This should not be attempted without a signal
generator and full instructions. The sound LF.
transformers (T6, TS5 and T4) should not be
adjusted unless absolutely necessary. [ |
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SERVIGING DATA
MODIFICATIONS
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AND

By D..Elliot

MORE FRAME FAULTS AND SOME
TUNER DEFECTS

(Continued from page 527 of the August issue)

~9 N last month’s article it was reported that
intermittent vision is sometimes caused in the
Ferguson 406T scries by a dry soldered joint on the
video coupling coil. It is well worth noting that
trouble of a similar nature also occurs quite fre-
quently in the Ekco T217 series. The usual
symptom s that the set operates for an hour or so
quite normally and then the vision suddenly fades,
leaving just the raster. Probing at the termination
of 117 (see Fig. 28) reveals the trouble, and it can
be cleared permanently by resoldering, but first
ensuring that the coil wire and termination wire
are perfectly clean.

C37 Detecto 147
vs o
10F1
L4

Vision
1y

L

Fig. 28—Intermittent vision in the Ekco T217 series
is often caused by a dry-soldered joint developing in
L17, the vision coupling inductor. Check by probing
with an insulated tool, and resolder if necessary.

Ekco T2I7 Series

Still keeping to the Ekco range of sets a rather
interesting symptom can occur on the picture of
the T217 series due to a defect in the frame output
valve. Here several scanning lines towards the
middle of the screen tend to pair badly, giving the
impression of extra thick lines in the centre of the
picture. The peculiar thing about this fault is that
the frame valve (10P13) checks normal on a valve
tester, but without doubt a replacement valve clears
the trouble.

To save expense, the sound output valve, which
is exactly the same type, can be interchanged with
the frame valve. This clears the frame trouble and,
in most cases, the faulty valve has no effect on the
sound quality.

Ekco T22] Series

This model employs a circuit for frame flyback
suppression and the circuit is coupled to the grid
of the picture tube via an 0001, F capacitor. This
capacitor has a tendency to leak. One resulting
symptom is that the frame oscillator alters in speed
and, in some cases, the frame hald weakens.
Leakage of the capacitor often increases with
increasing temperature inside the set and the frame
may thus be gradually pulled out of lock. In
addition the picture brightness is sometimes
affected and a slow picture fade can occur as the
leakage increases. Another symptom, which may
accompany those given above, is a 50¢/s hum bar
across the picture.

All these symptoms should first lead to a check
of the capacitor, preferably by substituting it for
one known to have good insulation.

The picture tube in this series of sets is held
with a rubber lining which is clamped by the tube
cradle. After several ycars’ use the rubber band
invariably *“ welds > itself to the tube, making tube
replacement extremely difficult. The trouble can
be overcome, however, simply by using a few drops
of switch cleaner around the band and leaving for
several minutes. When the fluid has properly
soaked in the band can easily be peeled off the tube
and cradle.

Poor Band /Il Reception Hﬁ-
It may suddenly '

happen that the

Band III pictures and

sound become very

weak, with noise and
poor locks on vision,
while the Band I recep-
tion is virtually un-
affected. This is a fairly
good clue that the
trouble lies in the tuner.
What usually happens
is that a 200pF capa-
citor decoupling the
H.T. feed to the cascode
valve V1 short-circuits.
This causes the
associated 330Q resistor
to overheat badly (and
also, sometimes, a 100

I—|

YYYVYYyvy v

~AAAAAAAA

Fig. 29—Sound channel instability often results in the
early versions of the Masteradio TE4T and TE7T
models. This can be caused either by defective
decoupling in the sound I.F. stages or excessive gain
in the final stage shown. The trouble can be countered
either by de-tuning L2 slightly, or by including a 32 )
resistor in the cathode circuit, as shown. A too
peaky sound channel response impairs the operation
of the sound interference limiter.
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resistor connected in series with it to the H.T.
tag on the tuner socket), but the heavy current in
the capacitor results in it going open-circuit before
either resistor breaks down.

Usually, though, the resistors change in value
and, since the decoupling is now effectively
destroyed, the Band IIl performance is consider-
ably affected, though reception on Band I is barely
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stage and there are several things that can be done
to improve stability. One is to detune slightly the
secondary of the transformer (L2 in Fig. 29).
Another is to apply degenerative feedback by
inserting a 32( resistor in the valve cathode circuit
as shown. It is best to retrim the final I.F. trans-
former after such alterations, but too peaky a
response has a bad effect on the action of the sound
interference limiter.

R51 Height R50

Lack of height can be corrected
by (a) connecting a 47k resistor
across the secondary of the frame
blocking oscillator transformer, if
not fitted, and by increasing the

value of the capacitor connected
Toframe berween the first frame linearity
°°"7 control and chassis to 0:04uF from
the existing 0°03uF (e.g., a capa-

HT+

Frame
In&:t

R52 Frame timebase
/valve
1l vio ls / _L
c59

T L

R47 ‘ : : ]
Fr'arc\;\e 3 8

| T

AAAA

vvvvl
1<
<
<
<

AAAAA

—
o]
£

M

R56

R57 T

citor of 0:01uF should be connected
in parallel with the original com-
ponent). The resistor concerned is
R52 and the capacitor C56 (in
Fig. 30).

An improvement in vision
channel gain and better action of
the contrast control can often be
accomplished by shunting R36
(Fig. 31) with a resistor of about
15k. This reduces the negative
voltage apphed to the AGC line
and thus increases the overall gain.

. There is another difficult fault here,
which is open-circuiting of R36.
This causes much-impaired line
synchronisation’, with  extreme
“cog-wheel” effect on Test Card C.

A sudden rcduction in picture
hexght can be caused by open-
circuiting of the 8uF electrolytic

% I x ﬁ:ﬁamelln IFrl‘%me

Fig. 30—Extra height can be obtained in the Masteradio series by (a)
" including R52—47k and (b) increasing C56 from 0.03uF to 0.04uF by

adding an extra 0.01uF in parallel.

"affected. The cure, of course, is to replace the
220pF capacitor and also, if necessary, the over-
loaded resistors. The components and wiring
should be disturbed as little as possible in the
interests of maintaining alignment and stability.

MasteradioTE4T and TETT Series

As there are quite a few of these models in use
at the present time a few words about their faults
would not be amiss in this series. As a start it is
interesting to note that failure of the 0-005uF
capacitor connected to the grid of the picture tube
(pin 2) does more than introduce frame flyback
lines at high brightness levels. It also encourages
an apparent “ringing” effect in the line output
stage, the symptom being a series of vertical dark
bars, closely spaced at the left of the screen but
widening out towards the centre.

Owing to the high sound channel gain in these
models instability is sometimes experienced, and
this may give the effect of overloading on sound.
The trouble exists in the final sound I.F. amplifier

(C54, Fig. 30) in the frame circuit.

To Line This should be checked by substi-

amplitier
is undertaken.

Philips 1446 and 1746 Series

These are also very popular sets
and well worthy of attention.
An interesting fault which occurs
time and time again is reduced height. If the
potentials at the various electrodes of the frame
timebase valves are reasonably correct, and the
components related to the height control circuit
proper are in order, the trouble is invariably
caused by open-circuiting of a 10,000Q resistor
connected to a 56,000pF capacitor, the capacitor
being returned to chassis in the coupling network
to the frame output valve (PL82). This is a high-
stability resistor, but replacement with an ordinary
component seems to work quite well.

Lack of frame scan can be caused by many
causes, of course, one of which 1s a fault in the
frame blocking oscillator transformer. However,
before this component is finally condemned,
attention should be directed to the 10k resistor
which is connected between chassis and a capacitor
in the frame oscillator section (see Fig. 32). This
has been known to go very high in value or open-
circuited on numerous occasions, causing the
symptom mentioned—i.e., a horizontal bright line
on the screen.

(Continued on page 587)
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PRACTICAL TELEVISION 585

Become a Television expert
this easy way

The Bennett College offers you a complete course

0U have to be really in the know to keep up with

“television these days. And the value of this
special new course prepared by The Bennett College
is that you are taught al/l the latest methods and
techniques. You have the advantage of studying this
profitable and fascinating medium in the quiet of
your own home. And personal tuition by The
Bennett College makes all the difference.

The Bennett College offers you a course that’s
non-mathematical and particularly easy to follow.
It contains clear diagrams which cover everything
you want to know from beginning to end (and

even includes the basic principles of sound radio
if you wish).

The complete home-study course covers every=
thing : Production of the signal, scanning and repro-
duction of picture from signals. Aerials, types and
purpose. The cathode-ray tube. Time-base oscillators,
and output circuits. Synchronisation. Video
frequency amplifiers. The TV tuner, turret incre-
mental, etc. Television test gear. Television faults.

For more details, please fill in the coupon below.
Your studies cost very little and the book you need is
included in the cost.

To THE BENNETT COLLEGE NAME
’ ' (Dept. 55NTV,) Sheffield
Please send me details of the new ADDRESS
’ TELEVISION SERVICING

/

AGE ‘

COURSE

L'-'--'---"""'-"-'-.

MAIL ORDER DEPARTMENT
RST 211 Streatham RRoad, Mitcham, Surrey
ALL VALVES LISTED ARE NEW STOCK
Terms C.W.0. or C.0.D. Postage 3d. per valve.
MITCHAM 8202
AZ1  15/- PCF82 7/-
PCL82

EF92 _4/- UYss 7/- ) 6K8G 7/6
B65 8/8 | EL42 10/~ VP4B 17/6 | 6K8GT
DAF91 7/¢ | EL84 6/9 W8IM ~ 6/~
DAF96

E 9/6 9/6
ELS0 /8 | PCL83 . | wi42 g6 |6L1 13/~

. 8/9 | EM80 8/8 12/6 | w19 618G
DF91  4/- | EM81 8/8 | PENA4 w721 Z;g GEB lz)//(-i
DH719 6/- | BY81 /6 17/8 | x78 21/~ | 6L12 17/6

DK91  8/- | KY84 10/- { PEN4VA - | 6
80 v e 1718 X719 21/~ | 6NTG/GT

EY86 Z21  12/8 I
8/- | EYS1 4/- | PL36 15/~ | 7 - 3

21351;‘142 %//6 uzs g;- PLE1_19/- | 41%p gf. Gty

) - - | PL82 8/ | y719 5/ [ 6SNTGT

EBC4l 9/- | BZ41 - | PL83

e s 10;8 IR5  7/8 5/(_5

k 6V6G
EBISS 8/6 | iize1 71~ | pY8L™ 7/6 Vie o e
ECCI 5/ |FCi 15/~ | pYS3 8i6 | Shec T ra [1Y4 7/8

I3
&

ECC8L /9 | FCi3 31/ 524G 10/~ [ 754

B 4R | soron | Ris agc | BTy oo,
ECCH5 8- TDD4 12/8 | 6ALS ~ 6i- -
Hopso O [ H "8 | 1Py 15~ | GAMS 4 | 12AH8 B/

HE3 /- : , 12ATG 7/6
8/6 Uldz  7/6 | SANS 7/6
ECF82 NLGo. o6 (UlaT /- [eags 66 | 12477 Si
8/8 | H1,133D U153 8/g | 6BAG  8/-
UABCS0

ECH42 9/8 - 6BE6 6/ | 12AX7 7/8

ECHBL 8- | kraac O 2. | 6BJ6 6/~ | 12BAS 7/8

ECL80 §/- | UAF42 8/6 | 6BR7 1276 | 12BES 7/6

worgz 2 | KT65 15/~ | UBCal 8/g | SBWE T 7/ | 1ZBHT 10/-

2 g | L2310 i2f6 | UBFe0 g/ | SBWT  5i- llear
EFFiA B | MKT4S) | UCH42 8BX6  5I | orraT

- O =

EFi0 18/ | (or D 1716 o/6 |€D2 4 5
EFil 8. | ML4 8/ | UCHSL 6F1  10/8 | jopaam

EF2 10 | MSP417/8 /- | 6F12 4/ 10/~

Breacas MU14 ~ 9/- | UCL83 6F13 10/ | 1007 6
4/ | MX40 15/ 13/ | 6F5G 476 | 13g7aT

EFg0 5/- | N142 '9/8 UF41 7/8 | 6J7GT 7/8 8/8
5/- | N153 10/6 | UF89 6/8 |6K7  2/- | 3524GT

EF86 10/6 | PCC84 9/- | UL4lL 8/8 | 6KiG  3/- 716
EF89 9/- | PCF80 UL84 7/- | 6KIGT 50L6GT

EF91  4/- 9/6 | UY4l 7i8 8/6 9/-

SEND FOR LISTS.

Quotations given for any types not listed. Obsolete and old
X types a speciality.

INTO!
Outstanding offer of
guaranteed

WORTH ~
T [H

rebuilt cathode
ray tubes. ... 59’6 e

12" & 14" Types MW31-74:
MW 36-24: SE 14.70: 4/14
CI4FM

Carriage paid
CASH WITH ORDER

SIMILAR BUT PARTLY USED, GUARANTEED 30f= EACH

Tates

ELECTRONIC SERVICES LTD
P e

3 Waterloo Road,
Stockport, Cheshire

Talephone: Stockport 7301
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Portable Tape Recorder
for only £6.19.6
A tull function
recorder with
excellent per-
formance con-
sidering  price,
An ideal Xmas

Lens System for Closed Circuit T.V.
(ontemplating bullding a T.V. camera’” We have
just heard from a reader that the lenses contained
in the infra red binoculars (and there are two
complete systems) are ideal for T,V. cameras. We
are able to offer the binoculars at the give away
price of £2.17.6. plus 10/- carriage and insurance.

Building A *Scope?

present or sec-

ond machine.
Supplied as
sub-assemblies
which  go to-
gether In about an hour, Three tran-
sistor amplifier with centre switch-
forward-stop-rewind with microphone
input record play-volume control,
etc. Complete in most modern carry-
ing case in two-tone and with micro-
phone, reel of tape and spare reel,

Really well
and
polyester

for

lacquer.
Originally intended
hilco sets. Price

TV CABINET

FOR 177 MODEL

made
finished with

3in, oscmosco;:e tube.
made type No. 3FP7, 6.3 v P.
heater, e ctrostatlc deﬂectlon brand
new and guaranteed with circuit
dlagram of scope, 15/- each plus 2/6
post and insurance

What! A TV in a Tent?

To operate

American
0.6 am:

Measures A.C./D.C.
volts. D.C. current
and ohms, All the
essential parts
inoluding metal case

. 2in,
coll meter, selected resistors, wire
for shunts, range selector. switchcs,
calibrated scale and full instructions.
Price 24/8, plus 2/6 post and insurance.

moving
3 coils.

BRAYHEAD
TURRET TUNERS

Complete with Band 1 and Band
New but removed from
unused equipment. Less valves
15/- each or with valves 25/- each.,
Post 2/6. Knobs 3/6 extra.

Nothing else to buy. Do not miss this lus 10/~ Yyourrezor

bargain! Only £6.18.6, plus P, & In. 5/~ 35/' garrlag/e and from car bat-

A.C./D.C. Multimeter Kit insurance. tery or s Suit

Ranges: D.C. volts SHELLS  available other uses, we
n \ , for 2lin. models, offer  Motor

0-500, 0-1,000; A, C. beautifullv polished Generator 12v.

X?ll()() 0,5%5'0_ wo?xld t}ﬂ:ggeg'mobuult Input, v

) P output, which must have cost at

D.C. muuampso.s ded front and back least £10 to make, for only 17/6, plus

0-100, 0-500; Ohm to complete. Price 37/8 each. 4/6 post and Insurance.

0-50,000 withi .nter- plus 10/- carriage and {nsurance.

naljbatterles,

0-500, with ex- LAST FEW OF THI Fower Unit

ternal batteries. - A useful source of D.C. for experi-

menting energising  instrurnents,
electro plating, reactivating bam,erus
etc. This power unit can be made
rew hours and due to the avallablmy
of the rectifier valve at a very low
price, we can supply the complete kit
of parts with ABC Instructions, fits
into any box for t9/8. plus ls. post
and jnsurance.

order to this addri
520 High Street North 42-46 Windmill Hill

Manor Park, E.|2 Ruislip, Mddx.

ELECTRONIC PRECISION EQUIPMENT LTD.

® Orders recelved by post are despatched from our warehouse, DDept. 5, 66 Grove Road, Easthourne, and to save tlme. please post your
ess. Please include enough for postage, Callers, however, should use onc of the following addresses

266 London Road 29 Stroud Green Road . 246 High Street

Croydon

Finsbury Park, N.4 Harlesden, N.W.10

FACTORY RE-BUILT

5’6

TV TUBES

BY WEEKI.Y PAYMENTS

CASH PRICE £5 IO 0

12 MONTHS GUARANTEE

ALL TUBES FITTED WITH
NEW MULLARD GUNS

and packing with order.

Middx.

Fitting can be arranged in the Greater London
area £2.5.0 extra, including carriage. Also service
on weekly payments if required. Please state type
of tube required also make and mode! of receiver.
if terms are required please send only carriage

TVM 585 London Roa&, Isleworth
Phone: ISL 3228

for 2/11;

order.

NIFE ACCUMULATORS.
13 ozs. 2711 each. &P

VIBRATORS.
VALVES, ex equipment.

EDDYS (Nottm) Ltd.

EPT. P.T.
172 AI.FRETON ROAD NOTTINGHAM

New or Surplus Valves Guaranteed and Tested by Return

Post,
AC2/ EZ4l 69 | IRS 56 | 6U4GT 1076
4, 17 PENDD EZBO S5/I1 | SU4G 419 | 6VeG 49
76 | EZ8L 616 | 5Y3G S!1 | 6X4 46
PER WEEK (21 weeks) g'\%u ;;: GEEDD ‘s"‘- ::82 373 7cs ;;”
H -

(Carriage and Packing 10°6) €33 1'%} KT3IC 616 | oCa 36 | IOFI 5/-
EB4l 4 |,| MUI4 &/~ | eBW7 &1L 10P13 916
EoTe0 o | PCFB2 71 | 6FI 51 1 1246 5i-
Eoces sn1 | PCLE2 816 | 6FIS st | 12k7 513
EF36 30 PY83 7' 6F33 66 12Q7 517
EF37 416 | PEN46 411 | 65 219 | 2001 9/6
EFal 776 | PEN36C 8- | 6)SGT 313 | 20P3 1216
EF42 76 | PL33 976 | e5M 43 ] 25B8G 11
EFso 119 | PL36 1076 | 67G  5i. | 25L6GT 711
EF86  8/1t PZ30 916 6K7G 1’11 30FS L]
EF9l 36 | RI9 11 | ¢kgG 516 | 3ISLE6GT 86
EF92 46 | SPel 276 | 6P2S  8/6 | 35W4 619
EF94 711 | TDD4 716 | 6P28 916 | 3524 813

L3 1276 | uB4al 76 | 6QIG Sl D6G
EFI8Y 1276 VP23 66 65G7 419 19111
EFI84 12/6 | ID5 7'6 | 6SATM 519 | BO 61
ELB) 1216 | IL4 313 | 65J7M 819 | 954 116
EL9) 4l- | 1T4 316 | 6SL7IGTS/IE | 955 316
omM70 611 | IS5 419 | 6SNIGT 416 | 956 216

1-25v., size 3 x 2} x }in., weight
2/- One only add 9d. per cell.

12 volt 4 pin 5/11; 6 volt 4 pin 8/11. Post /6.

EFB0 9d. ea, S for 2/i1; I0F! 9d. ea., 5

EB9I 9d. ea.; 6F1S 9d, ea; 6F33 éd. ea; EF36 éd. ea; 20P|

276 ea; EFSO 6d. ea; 6F| 9d. ea; PZ30 376 ea. Post 6d

Any parce! insured against damage in transit for only 6d. extra per
Alt uninsured parceis at customers risk. Post and Packing
6d. per valve extra.
extra. S.A.E. with enquiries.

C.W.0. or C.O.D. only. C.QO.D. Charge 3/-
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(Continued from
page 584)

Other Timebase
Troubles

Frame judder should
lead to a check of the
47k resistor connected
in parallel with a
1,000pF capacitor to
the grid of the frame
blocking oscillator
triode. This resistor
may go high in value
or open-circuited.

Poor line and frame
sync should lead to a
check of the sync
separator ECL80 and
the 1M screen feed
resistor on the pen-
tode section for value
increase. The 0:056uF
to the control grid of
the pentode should
also be checked for
insulation  resistance
and value.

Poor frame hold is
often reflected frem
a defect in the video
amplifier stage and
typical is value
increase of the 10uF
electrolytic connected
to the screen cf the

PRACTICAL TELEVISION

HT+

Line
sync

R38

separator

To AGC- line | WY/%

Fig. 31—Iimproved vision
channel gain and better
control of contrast s
sometimes  possible by
shunting R36 with a resis-
tor of about 15k.

video output valve (V10 EF80). If this component
is low in value there is also a tendency for frame

jitter.

Frame
blocking
oscillator
transformer

Yi6b,

vvvr]

1000
za7k | P

i

O
AAAAAAA
VW

(o —

R92
10k
2w

c72

707

Fig. 32—For frame collapse

in the Philips 1446 and

1746 series, check R92 for

open-circuit.  For frame

judder, check the 47k

resistor for open-circuit or
« value increase.

Persistent cases of
line tear can be cured
by connecting a 68k
resistor in parallel with
the screen by-pass
capacitor of the sync
separator valve — pen-
tode section of ECLS80
Vi4.

Poor BBC; no ITA

Again this is a tuner
defect which shows up
mostly on the higher
frequency bands. The
PCC84 often starts the
trouble by short-circuit-
ing internally in some
way. This causes the
68002 resistor connected
to the anode circuit of
this valve to go high in
value or even open-
circuited. The curious
thing about this is that
even if the resistor goes
completely open-
circuited the tuner con-
tinues to work on BBC,
though well below the
usual standard.

587

The cure is, of course, to replace the resistor -
and also the associated 820pF fzed-through
capacitor and, to be on the safe side, the PCC84,
since the internal short often rights itself after the
initial current surge and there is nothing conclusive
to indicate that the valve was to blame in the first
place. Similarly, one cannot tell whether or not
the associated feed-through capacitor became short-
circuited momentarily. To be safe bcth suspects
should be replaced.

Trouble in the tuner can also give rise to dis-
turbing flashing on the picture and crackling on
sound. In the event of these symptoms check with
a voltmeter between the earthed grid of the second
triode of the PCC84 and chassis. If the reading
varies in sympathy with the disturbances the
trouble is almost certainly caused by poor insulation
in the 820pF feed-through capacitor connected
between the grid of the valve in question and
chassis. If a feed-through capacitor is not imme-
diately available a successful repair can be effected
by the use of a 1,000pF ceramic capacitor of
ordinary type.

To conclude this month’s article it may be of
interest to many to know that the Stella 6414U and
6417U are equivalent to the Philips 1446U and
1746U respectively.

(To be continued)

ULTRA STABILISED H.T. SUPPLY

(Continued from page 562)

positions R9 and R12. Also, do not forget to instal
a second wafer on the switch to select appropriate
transformer tappings, which should lic always
about 100V higher than the final D.C. output. Use
a good ceramic quick-action switch, with break-
before-make characteristics, to avoid shorting
portions of the transformer H.T. winding tem-
porarily during switching. Otherwise strong arcing,
and rapid destruction of switch or transformer or
both will take place.

It should be found that one and the same set-
ting of VR1 is optimum for all neons, for all out-
put voltages. Shifts of some 10 or 20V in any of
the output voltages are possible by backing the
ncon with suitable zener-diodes in series.
(Fig. 7). Use types as close to 7V as possible, as
these generally have the smallest temperature co-
efficients.

Stabilisation against Drift of Mains Voltage

The symmetrical arrangement of the D.C. error-
amplifier V2, V3 gives minimum response to
changes of heater voltage caused by any fluctua-
tions of mains voltage and thus stabilisation against
mains charges is also very great—provided, again,
that VR1 is set correctly. Incorrect settings of VRI1
cause rapid loss of this aspect of stabilisation. [l

REMEMBER TO BUY
OUR COMPANION JOURNAL
PRACTICAL WIRELESS

2!- Every Month
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Letters to

the Editor |

—

n—

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

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

TV SET TO ’SCOPE

yIR,—In the past there have been many articles

on the construction of oscilloscopes for TV use.

It seems to me that an old set, with suitable time-

base modifications, could be converted. Indeed,

tube emission need not be high as only a single
trace would be formed.

It would appear that this is an interesting pro-
position and I would be glad to hear from any
readers who have performed such a conversion.—
GREGORY J. POWELL (Weald Rise, Litmarsh,
Marden, Hereford).

A SUGGESTION

SIR,—I am a long-standing reader of Practical

Television and Practical Wireless. 1 should
like to make a suggestion which I think would be
of benefit to all interested in TV and all your
readers. The suggestion is that you publish a book
with all the letters and answers for the past years
from “ Your Problems Solved * column.

I think that, like myself, anyone interested in
TV would find very useful information in these
letters and answers if they were printed like they
are in Practical Television.

On many occasions I have looked in the back
numbers and found a problem that has helped me
a great deal.—C. CHAMPION (Penistone, Yorkshire).

What do other readers think?>—Ed

LIGHT INTERFERENCE

IR,—The problem of Mr. S. W. T. Crunden, of
London, N.20, as described on page 499 of
your July issue may have a simple explanation.

I myself suffer from two bands of interference at
times and have experienced this on a K.B. LFTS50,
a Philips 1500U, a Pye VT4 and a 9in. Pye, all*
on Channel 1. After some weeks of study the
trouble was traced to a fluorescent light fitting in a
neighbour’s kitchen. After some amiable discus-
sion and a letter to the manufacturer of the light a
replacement tube was supplied and fitted and the
trouble minimised. However, whilst the initial
offender has been rectified others have been
installed in the vicinity and viewing suffers at dusk!

The estate here is of 1958-built houses with ring
mains at first-floor level and I am wondering if this
is a factor. My aerial is in the loft, but the inter-
ference appears on some neighbouring sets with
chimney-top arrays, but not to such a degree as
with mine.

I am wondering if lamp-ballast fluorescent
fittings are inherently liable to cause radiation, per-
haps in the waveband associated with their physical
length (i.e., 5ft tube plus ends = Channels 1 and
2) and if other readers suffer—N. P. TUCKER
(Leighton Buzzard).

FREE!!

DOUBLE-SIDED

DATA CHART

inside
NEXT MONTH'S

An Ideal Introduction to
Television for the Beginner

This specially-designed chart, measuring 22in. x 16in.,
for use in conjunction with a new series of monthly
articles dealing with the principles and practice of
television, beginning in the October issue of
*“‘Practical Television'’, contains invaluable information
for all TV enthusiasts.

Including: maps showing all BBC and !TA television
stations; circuits of attenuators; designs of inter-
ference suppression devices; dimensions of aerials
for channels | to 13; tables of channels, Bands and
comparison of television standards; a guide to tele-
vision check points; tables of decibels and power
ratios, etc., etc.

Practical TELEVISION

ORDER«#FROM ~' YOUR

NEWSAGENT TODAY!
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VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

‘'WITH THE
FINEST REBUILT CATHODE RAY TUBES
12 MONTHS

GUARANTEE
12°-14” £4-150 ] 5 /.
1517 £5- 50

21" 27150 | suowen

CASH WITH ORDER OR
PRO FORMA, ADD 12/6 FOR

ON RECEIPT
OF 0D
CARRIAGE AND INSURANCE. TUBE
DELIVERY FREE IN LONDON AREA

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

35 SACKVILLE STREET
LONDON. W.1
REGENT 640¢

“THREE STAR”

RE-BUILT TELEVISION TUBES

v Manufacturer’s Own Make of Gun

Y% Re-screened for Greater Contrast

% Aluminised for

TWO WAY TESTED

Free carriage and insurance.

Better Brightness

ALL TYPES AND SIZES

12" - £4.10 14" - £4.15

I5"-£5. 0 17" - £5.10
21"-£7.0

C.O.D. or Cash with order.

DARLING ELECTRONICS

Dept. TV, 62 High Street, Croydon, Surrey
MAIL ORDERS ONLY—NO CALLERS

PRACTICAL TELEVISION 589

RADIO BARGAINS

SIGNAL GENERATOR

£7.5.0 or 30/~ deposit and
monthly paymemsof2l/6 1% &P
5/6 extra, Coverage 100 Kjcs.
100 Mc/s on fundamentals and
100 Me/s to 200 Mce/s on har-
monics. Metal caze 10 x 61 x 5¢ 1n.
grey hammer finfsh. Incorpora-
ting three miniature valves and
Metal Rectifier. A.C. Mains
200/250. Internal modulation of
400 ¢,p.s. to a depth of 30% . modu-
lated or unmodulated R.F., out-
put continuously variable. 800
millivolts. O.W. and mod. switch
variable A.F. output. Incorpolating magic-sye as outvut
indicator. Aocuracy plus or minus 2%

OSCILLOSCOPE FOR D.C. and A.C. APFLICATIONS
A high fam extremely stable differential

Y-amplifier (30 mV/C.M.). Provide ample
sensitivity with A.C. or D.C. inputs. Espe-
cially suitable for measurement: of tran-
sistor operating conditions where main-
tenance of D.C. level 1s of paramount
tmportance. Push-pull X amplifier; Fly-
back suppression: Internal Time-base
Scan Waveform available for external use;
pulse output avallable for checking TV
line O/P Transformers, etc, Provision for
external—I/P and C.R.T. Brightness
Modulabion A.C. mains 200{2‘50\ £18.18.0.
P. & P, 8/- or £4.13.0 deposit, plus P. & P,
8/- and 12 monthly payments of 26/6. Full
12 Months' Guarantee including Valves

and Tube.
ALIGNMENT ANALYSER 'ln‘lfé’ll",

A.C. mains 200/250 v. Provides: ~
‘“Wobhbulator’ (Swepl
Frequency) Operation, for FM/
TV alignment linear frequency
sweep up to 12 Mc/s. From 400 kc/s

Mcls. Capacitance Measure-
ment, Two ranges provided.
0-60pF and 0-12pF. Special Facl-
lity enables true resonant lre-
quency of any tuned oct. LF.
transformer, etc.. to be rapidly
determmed Cash price £6.18.6,
Dlus 5/6 & P, H.P. terms 25/-
deposit, plus 5/6 P. & P. and six
monthly payments ol 21/6.

CHANNEL TUNER

Will tune to all Band 1 and
Band IlI stations. BRAND
NEW by famous manulac-
turer. Complete with PCC
84 and PCF80 valves (1n
series). LF. 16-19 or 33-38.
Also can be modified as an
aerial  converter (instruc-
ti;)&sksugplled). Co}nplel!ée
w nobs. plus 4/6,
32/6 *pe'E

NEATER TRANSFORME
To suit the above, 200-250 v e, plus 2/-P, & P.

LINE E.H.T. TRANSFORMERS

With built-in lire and width
.control, 14kV. Scan coil, 90in.
deflection on ferrite Yyokes.

rame O.P. transformer pl.
18 kV smoothimg condenser.
Can be used for Liin_, 17in. or
21in. tubes. Complete with cir-
cuit dlagram.

Plu
29I6 4/6 IS’ &P,
Focus Magnetjsuitable for tlhe

above (state tub2). 10/~ plus
3-P. &P,

CHANNEL TUNER

LF. 16-19 Mec/s continuously tuneble
trom 174-216 Mc/s. Valves required, PCF
80 and PCC 84 (in series), Covers B.B.C.
and I.T.A. ranges, also Police, Fire and
Taxis, etc.

Brand new by famous manufacturer

10/= pluss-P. & P.

RADIO & T.V. COMPONENTS (Acton) LTD.

21c HIGH STREET, ACTON, LONDON, W.3
All enquiries S.A.E. Goods Not Deapatched Cutside U.K.
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BUILD THE

“REALISTIC” Seven

The finest receiver at present
available for home construction.
Fully tunable long and medium
wavebands.
7 Mullard Transistors, OC44,
2 0C45's. OCT1, OCBID and 2 OC8!’s,
plus Crystal Diode

STAR FI \llll(ls***
%* 7 Transistor Superhet. % 350
Milliwatt output into 4-inch flux
speaker. % All components moun-
ted on a single printed circuit
board. size 5¢ ins.. in one complete
assembly. % Plastic cabinet, size
7x 10 x 3¢in. % Socket for car aerial,

LF. 470 ke/s. % Ferrite Rod
aerial. % Operates trom PP9 bat-
tery. % Full data supplied with each
Receiver, % All colls and LF.’s,
ete., ready wound.
Price of all parts and battery
£8.19.6. P. & P. 4/6 (all parts sold
separately). Instructions 2/6 (Te-
you purchase parcel),
TV CIIASSIS. As pre-
v%;neusly advertlsed £13.19.6. Carr.
17/6.

LAST SIX WEEKS!!Prices Slashed!

Rebuilding

Clearance Sale |
at 42 Tottenham CourtRd., W.1 | ¢

QUTSTANDING BARGAINS IN RADIO'
AND T.V. RECEIVERS, COMPONENTS, |
TAPE RECORDERS, |
MIGROPHONES VALVES, C.R.T.'s, and
INNUMERABLE ODDMENTS. FOR THE

ACCESSORIES,

EXPERIMENTER,
HOME CONSTRUCTOR, etc.

CALL EARLY. Your last chance to find |
the bargain you have heen looking for. |

LAST SIX WEEKS!|

I MAKER'S SURPLUS
| COMPONENT BARGAINS
' WIDE ANGLE 38 m.m.
Line E.H.T. Trans, Ferrox—
9-16kV 12/6
I scannine Goiis "7 138
Frame OutpuL Transtormer . 5/-
rame or line block o0sc.
Transformer ,............. 3/8
Focus Magnets Ferrox-core,. 7/6
h Focus Magnets. iron-
EEER hqoooappaoo 8/6
Duomag Focatisers 8/8
300 m/a Smoothing 718

REMOTLE CONTROL UNITS
' Comprising On/Off switch. Bright-
ness and Volume controls. Controls
are recessed into smart grey plastic
case.,
fitted
with 15
teet of 7
w o a v
multi
cable,
in grey
D.V.C.
Listed at

NEW C.R. TUBES

All sizes In stock at lowest prices, 1710, from 79/6.

Send for list. -

£2.2.0.

LASKY'S PRICE 14/11. LESS
THAN HALF PRICE

FERRANTI 17in, type TR17/10, 6.3 v., 0.3 amp, heater.
I.ns 12/6.

New and unused £5.19.8. Carr. &

207 EDGWARE ROAD, LONDON, W.2,
PADdington 327142,

BOTH OPEN ALL DAY SAT.

Early Closing Thurs.

27in. open. iin. projection when
closed, chrome bplated, strongly
made, Ideal for transistor port,ables
remote control models, Today's
value 17/6. Lasky's Price 7/11.

|
!
I Six section Telescopic Aerial
i

33 TOTTENHAM COURT ROAD, w.I.
MUSeum 2605

Mail Orders to Dept, P.T., Edgware Road.

ALL TUBES
GUARANTEED
Carriage Free

12 MONTHS

Speedy Passenger Train despatch,

NEW
127 Mw3i74 ecc.
|47 MW 3624744

Limited quantity
MW 43-69 (Ilmlr.ed)
CRM 171, 172

I7I/

14" ..
15'=17"
21 ...

£5.5.0
£6.6.0
£7.7.0

COMPLETELY_REPROCESSED

REBUILT, RESCREhNbD REALUMINISED TUBES OF THE HIGHEST
UALITY

£5.5.0
£3.10.0
£8.0.0

“CLARION” TRANSISTOR

BATTERY TAPE RECORDER
Capstan drive,
i.p.s., constant speed. 50 hours on four
Portable.
Free iilus. leaflet. Complete
Our
Price

Push-button controls.

U.2 torch batteries.
plastic case.
with mike and tape.
List Price 25 Gns.

NOW ONLY

£

3
Durable
GNS.

Carr.
7/6

15

LINE QUTPUT TRANSFORMERS

Direct Replacements ror 500 sets,
Bush, TV 11 B; 12A, B; TVF, \12A.

TUGI2A, TRG 12A, B 45/-
TV12AM 22, 24 'I‘RGZ-A TUG24 ., 70/
Cossor, 930, 931 933, 934, 0o .. 62/8
Ekco, TS146; TS113-114; T161 00 .. 4718
T221, 231; TSCBll ete. o « 5916
Ferguson, 841, 2, 3! 941 to 945 . . b9/8
990’1‘-9981" 103-145T; 203-24 .. 66/8
Ferranli, 14T3, 14T4, 17K3, 17’1‘3-4 .. 45/-
14T2, T1205, 215 T1225, T1325,

T1405 T1415, T1425, T1506 T1825 .. '
G.E.C. and H.M.V, mostly . 55/- to 80/~

Invieta, T101-104; T108-110 . . 52/~
T114-126; T133-12 . .
Murphy, V114C, V116C, Viisc .. 4b/-
V120C, V180, V178, V200, V202C
. 1

40, 94/=; 4, 216 98/6
Phillps. 114 'UF/UM, 115 U. 1437 D

1446 U, 1726 U, 1746 U, 1747 U 731

383A, 4634, 5634, 663 /-

63.
Pye, L,V30, 16T, CS$17, VTI7 o

CTM4, V4. VT4, V7. vT7 bb/-
Ultra, 814, 815, 817 915, 917 " vwad
Y/YAT30, YVWsd VWY720 V110,
{conmplete assembly h U25) 718
14/53, 15/60, 17/50, 17/53 17/60 1‘/63-4
17/70-1-2, 21150, 21 I60 I7 1-2., .. 60/~
All UltralrameOPT oo .. 28/6

I
W 2W—6/6. post 1/-,

LINEARITY AND WIDTH CONTROLS.
Subassembly. Complete 5/-, P.P, 1/-.

Add po:
100 mixed resistors

Scan Coils, 90° new, 19/6, P.P. 2/9.
F.0.P.T. to match, 15/8. P.P. 2/9.

RADAR KILOVOLTER

Tests actual EHT voits at C.R.T. anode etc.
with SAFETY and ACCURACY. End guess-
work with this essential 1tem of your kit.
£3.17.6. Post 3/6.

WESTWAY RADIO

S8.A.E. with enquiries please.
5 Westward Way
Preston Road, Harrow,

Middx,
Tel: WOR 2663 .
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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 equip-
ment. We cannot supply alternative details for constructional

articles which appear in these pages. WE CANNOT UNDER-
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 595 must be attached to ail Queries, and if a
postal reply is required a stamped and addressed envelope
must be enclosed.

PETO SCOTT 161IT

The picture went off and there were only dashes
across the screen. The sound and raster are o.k.,
but the contrast control has no effect. I have
tried changing all valves except the PL81 and the
PY8l. This set is BBC only.—H. Pearson
(Timperley).

If you examine the service sheet you will observe
that there is only one vision I.F. amplifier
(V5 EF80). You should check the H.T. supply
to pins 7 and 8. If H.T. is absent, check R22
(1k) and C11 (0-01xF). If VS is operative, check
the EB91 circuit to the video amplifier via the
choke, and then check the video amplifier
components.

PHILCO 1010

A short time ago, the picture lost width and no
adjustment of the brightness control or width
control could make the picture fill the screen.

Later the set went dead; no sound, no vision.
I found that the PY32 had no output at the cathode
and I exchanged it. - The set worked o.k. for about
one week and now it has no vision. First the width
failed as before, and later there appeared a black
line at the bottom of the picture, then the vision
failed. For a time after the picture failed, on
turning up the brightness control, a raster could
be seen.—W. Blakely (Newry, Co. Down).

We would advise you to concentrate your atten-
tion upon the line timebase. Check the ECCS82
line oscillator valve, the PL81 line output valve and
the 1-8k screen dropping resistor R63. The PY81
1s a less likely suspect. If R20 is damaged check
C36 and C33.

BAIRD Ci8i5

This set receives only BBC at present, but I
would like to make alteration so that it may
receive ITV.—]. Young (Glasgow).

The I.F. is 9-SMc/s-13Mc/s. A suitable tuner
unit is the Brayhead 10s or the Cyldon PI10L.

K.B. P.V.70 F.M.
On switching on, there is a slow frame slip,
which can be rectified by the vertical hold at the

PRACTICAL TELEVISION 591

back. This condition prevails for a short period
of time (perhaps § to 10min.), when the picture
slips again.—H. Edwards (Liverpool, 13).

You should change the PCL82 valve in the centre
of the chassis and if necessary change the 120k
(brown, red, yellow) resistor wired to the PCLS82
valve base. The hold conirol itself could be at
fault.

MARCONIPHONE V.T.69 DAM

On switching on and the picture appearing on
the tube, a broad white line appears lin. to 1jin.
wide from top to bottom of the tube, just to the
left of the centre. It appears to be a fold-over
as the left edge of the frame seems to be pulled
in from the edge of the tube. After about an
hour, all that is left of the distortion are two faint
white lines iin. wide and about 1in. to 3in. apart,
and the picture filis the tube correctly. The tuning
is critical as it is very easy to get a negative picture.
—E. S. M. Ayscough (London, S.E.6).

Check the effect of the line drive control at the
rear of the chassis (next to the frame form).
Replace the 3-3k resistor wired across the linearity
coil. The negative picture tendency indicates fail-
ing emission in the C.R. tube.

BEETHOVEN B94

The trouble with this set is an irregularly shaped
raster.—J. Rocks (Doncaster).

The valve next to the PY82 is the ECL80 frame
output valve. If the picture distort:on is at the
bottom, this valve and associated components
should be checked. If the edges are curled in,
the tube would appear to be of low emission
(MW43-64).

PYE V4

This set has a Brayhead converter. The trouble
is the picture has closed in to about 4in. square,
very dim and out of focus. Also, the valves are
very dim. When I turn up the brighiness control,
the picture goes right out, and the same thing
happens to the valves. I have tested all the old
valves and also put in a new set of valves, but this
has not made any difference.—G. Smith (Larkhall).

The svmptoms suggest low H.T., and we advise
you to check the 100 + 200uF electrolytic in th.
H.T. line.

COSSOR 930T

The line output transformer burmt out (the
centre coil). This has now been replaced with
a new component. All valves in the H.T. section
have been tested and all heaters glow except the
SU61. There is a strong spark at the single end
of this valve. I removed the EHT lead from the
tube to check for a short, but there was still no
glow from the SU61, on shorting the EHT lead
to chassis, only a very weak spark can be obtained.
When the first line output transformer burnt out,
there were sharp cracks from the set, and blue
sparks from the copper earth tabs an the outer
coating of the tube. The sound is ok, and a
normal strong whistle can be heard from the line
timebase.—M. Reid (Sherwood).

We suggest you check your EHT by lighting the
EY51 heater with a well insulated battery and
observing how much raster you obtain. The
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trouble could be due to either a faulty deflector
coil or inefficient main smoothing. Try fitting a
new 20P4 * GP ~,

MURPHY V.150-L

The picture does not fill the screen (by about
2in. top and bottom). I have fitted all new con-
densers round V13 and V14 and also resistors.
When 1 advance the frame hold, the picture
enlarges a little. The height control is fully
advanced. I have changed the valves over but
there is no difference.—P. W. Field (Oxhey).

We suggest you try replacing the two electro-
Iytics in the frame timebase circuit. These are
the 20uF decoupling the blocking oscillator and
the 25uF decoupling the output valve cathode.

EKCO T330

This set had developed a sound output at the
frame frequency. The level and frequency were
controlled by the setting of the height control but
the level is unaffected by the volume control.
Speech and music were normal.

The interference ceased suddenly and the set
then behaved quite normally. The following day
the interference reappeared as before, but the
picture and sound qualities were unaffected. After
having the interference for a week, it ceased again
but the picture quality had now deteriorated. It
became impossible to eliminate the * negative
picture ¥ effect at any setting of the contrast
control, although the brilliance control would still
give a very bright screen. In addition, the hori-
zontal and vertical holds were more critical and
changeover from BBC to ITV sometimes neces-
sitated readjustment of the hold controls.

The only fault found is that movement of one
of the LF. 30FS’s would make the picture vanish
and similar movement of the second valve in the
tuner unit would upset the picture. It is not
known what caused the interference but it was
noticed, before it stopped, that the same noise
(in synchronism) could be heard on a pair of ear-
phones from H.T. + to earth. The interference
was definitely coming from the frame timebase
and was not A.C. from the mains.

The position now is that the negative picture
cannot be eliminated and all else is normal.—
G. Humphrey (Emsworth).

The replacement of the main smoothing con-
denser should clear up your symptoms. We would
say that the 200uF condenser is the offending
seclion.

BUSH 24A

The tube, up to a few days ago, gave a rather
dim picture. The brightness had to be fully
advanced and the contrast control well over. The
picture could be aligned satisfactorily and was in
good focus but raster lines were difficult to elimi-
nate. Then, I noticed a bright zig-zag streak
appeared running from the centre of the screen
downwards. I then switched off and the screen
has since been completely blank, but the sound
is still good.

All valves including the EYS51 and the CRT
appear to light up all right with no excessive heat-
ing, but I notice the capacitors in front of the
line transformer board and underneath appear to
be sweating badly and yet no overheating is
apparent.—H. S. Binyon (London, W.10).

PRACTICAL TELEVISION
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If the EYS51 lights up, the EHT is almost certain
to be present at the CRT anode, but you could
check this (for a spark). The bright vertical line
probably denoted a defect in the PLS81 but there
are scveral other possibilities., The capacitors
behind the PY81 and PLS81 are unlikely to be at
fault if the EYS1 lights up and we would advise
you to check the tube heater, as this may be
partially shorted. This would result in the heater
glow being very dim and a voltmeter would reveal
an A.C. reading of only 3-4V across pins 1 and 12
instead of 6-3V. If inspection shows that the EY51
does not in fact light up, check the PL81 and PY81
and note the efiect of removing the tube anode
clip (on the EY51 and EHT).

INVICTA Ti1i9

I am unable to obtain more than a very light
spark of the anode of the EY51. The PLS81, PY81
and ECL80 at the side of the line output trans-
former are in order. I suspect the line output
transformer. If I find that this is faulty, is it
possible to substitute a transformer from an Invicta
T120?>—W. McFetters (Edinburgh, 9).

The transformer appears to be at fault. The
T120 transformer is identical and may therefore
be used.

PYE V4

I have a Pye V4 working well, and also a Pye
V7 cabinet. I understand the two models employ
the same chassis. Could I therefore make it into
a 17in. set by buying the appropriate tube, or are
the line output transformer and scan coils different
for the V7?2—M. J. Richardson (Cwmbran).

There is no electrical difficulty in the conversion
you describe. The tube to use'is an MW 43769
which will be accepted into the present circuit with
out modification,

PILOT PTé5I

Although I live only about twenty miles from
the BBC and ITV transmitters, picture strength is
poor because of nearby hills. I have adjusted the
AGC to maximum and I am wondering whether
an increase in gain could be obtained by sub-
stituting a 30L.15 valve for the PCC84 in the tuner
unit. If a gain could be obtained, would you please
let me know what adjustments, if any, would be
required.

My second query concerns a * blink ” which
appears on the screen at times during a night’s
viewing. When this occurs, an increase of .contrast
and volume of sound is apparent. This increaséd
level is maintained for about three or four seconds
and then the set reverts to its lower level of sound
and vision. The * blink ” occurs on both Channel
S and Channel 10.—B. Lewis (Port Talbot).

It is quite in order to fit a 30L15 in place of
the 30L1 on the tuner with a slight adjustment
on the adjacent studs (trimmers). The * blink.”
could be due 1o reception conditions or to a fault
on the AGC line which is preventing maximum
gain to-be obtained.

INVICTA 138

My set has recently developed a rather disturb-
ing symptom connected with sound only (the vision
is perfect). After switching it on, any movement
of the volume control is accompanied by a rasping
scratching noise and at times, during viewing, the
sound will suddenly cut out, then after a short

(Continued on page 595)
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TELEVISION BOOKS
ON FREE TRIAL !

PAY ONLY 5/~ PER WEEK »OR THOSE
YOU KEEP!

No. 200, TELEVISION SERVICING COURSE,
Let this new course help you in TV servicing.
Amazing bargain, complete, only 32/6 full price
for ail lessons. Glant ip size mammoth in scope,
topics just like a £25 correspondebce course.
Lessons on picture tauits. circuits. adjustiuents,
short-cuts, U.H.F., aligninent facts. bhints.
b trouble-ahooting, test equip-

ment, plctu.re analyets. SPECIAL only. 32/6.
No. 39. RADIO & ELECTRONICS COURSE.

A complete home study course of 35 lessons
dealgned to train any beginner to be ab expert
in radio and electronics. Hee our previous
;gvenbemenu tor complete details. Price oniy

-

Graduates of courses No. 39 and No. 200 can
quslify for a certificate. additional fee pow
oniy 21/-, detalls sent with each course ordered.
No. 8 PIN-POINT TV TROUBLES IN 10
MINUTES. 32/6.

Without & doubt one of the most useful booke
ever published about television. If you do not
ZQL pussess & cODY you are Teally wmisging some-

bing. Thousands of Practical Television
readers siready owd and use this book every
day. Why not send 10r & trisi copy? Then if you
decide to keep it, pay oniy 5/~ per week until
completed. Thie book must be able to earn you
more than its cost within two weeks or your
money will be refunded!

NOW I8 THE TIME TO S’I‘ABT LEARNING
. ABOUT COLOUR

Here are the best two books publhhed 80 far.
No, 38. COLOUR TELEVISION NTSC. Bystem,
Princlples and Practice. 85/-,

No. 28. PIN-POINE COLOUE TV TROUBLES
IN 5 MINUTES.

Deals with 150 types of faulty pictares and
sound with over 1,000 troubles which may be
the causc. Picture Pattern Scction. 362
check charts. 47/6.

1f you realiy want to advance in television you
should have the two Bpreadbury Televulun
Recei servictug on your book

Vol. 1, price 23f-, covers Time-Bage Ciurcuils;
Vol, 2, price 88/-, covers Receiver, Aerial aod
Power Bupply.

YOU TAKE NO CHANCES WHEN YOU
BUY FROM 3IM-TECH. If not satisfled you
eab return the books wnhm 7 days. Pay oniy
8/~ per week ol any bool

No. 801, TELEV!SION TEBT EQUIPMENT
K. N. Bradiey. 8) pug 8-

No, 8028, TELEV[S[ON SERVICING. G. N
Patehett.

8et of 4 books, total 344 pages, complete set
only 23/8. (Also available separalely.) Beud for
free cataiogue of books.

No. 20, TELEVISION SERVICING HAND-
BOOK Qordon 3. King. 30/-.

How to deduce from a given fauil symptom
the most likely cause oi the trouble; how then
to locate the part concerned: how to do an effeo-
tive repair. This book together with Pin-Poimnt
TV Trouoles will give you real woney-making
TV rtepair Knowshow! ORDER NOW
to xet. this speciatl

No. 1, SPECIAL OFFER. Coyne's Elementary
Practioal Radio-Television, 8et of three
volumes. Tousl 1,038 pages, vinyl covers.
£3.12,8 the set. 8ee previous advertiscmenta.
A set of books you will treasure and use for
yesrs to come. Written ip a simple, easy w
follow manner, yet explsining everything
completeiy. Teaches TV and radio together,
saving titne, AD ldeal set for the amateur or
beginner. Pay omy §/- weekiy if you wishl
BI4 BOOK CATALOGUE B8ENT FREE!

FREE TRIAL COUPON

- - - - - . - .- -I
To Sim-Tech Book LCo. West End, Houv.h-m; ton.

(] Piease send me the books o
¢ R ) )
for seven days’ free trial. Ote at » time, l
If [ am not satisfied with any book sent to
me I may return it post pald without further
obligatiob on my part. Othorwise I will pay
cash or /= weekly after seven days until l
paid.

{7} Tick here ii enciosing full price (we pay I
postage. Same 7-dzy money-back guar-
antee). Postage charges: Orders up to £3 l
allow 1/8, £3 or over aliow 2/-. verseas
costomera piease send full amonns.

LEY P — e l

Address ey ____l

PRACTICAL . TELEVISION 593
Phone: Cherrywood 3955

D. & B. TELEVISION oct'e

131 & 13la KINGSTON ROAD, South Wlmbledon. London,S.W.19
“Compare our prices with any others™

For more Tr s and Comp, see our adver in “Pr | Wireless”
For the FINEST, FASTEST SERVICE inthe COUNTRY. Weare open from 10 a.m.
until 7 p.m. {| p.m. Wednesday) For any information or problems you have. Cali
or Phone, we are always pleased to help.

We pride ourselves that we can obtain and supply any TV spare, OUR GIGAN-
TIC STOCKS INCLUDE: Line, Frame and Sound Qutput, Line and Frame
Blocking Osc., Trans., and Scan Coils for any make or model Television.

LINE OUTPUT TRANSFORMERS (P. & P. 3/6)

ACE. ASTRA 57/3. ALBA, T301, T304, T394, T484, T494, TR1974, 42/6
AMBASSADOR, MOST MODELS AVAILABLE ARGOSY, CTVS, 6¢/9.
ARMSTRONG. T.V. 5/14, T.V. 5/17. 57/9. BAIRD. 2014 to 2217, 57/9.
BANNER. MOST MODELS AVAILABLE.  BEETHOVEN. B%4 to B99, 57/9.
BUSH, TUG26, TV32. TV33 10 TV43, §7/-. CHAMPION REWIND ONLY.
COLUMBIA, CS01L to C502, 69/-. gcgsgga.sklna, 930, 931, 933, to
4 0/6

DECCA, DM1, DM2C, DM3, DM4C, DMS, 72/6. ALso USED.
DEFIANT, SOME AVAILABLE. SOME REWIND ON
DYNATRON. AVAILABLE, BUT SAMPLE L.O.P.T. REQUIRED
EKCO, TC208, TU209, T231, T248, T267, T284, T293, 57/6.

MOST MODELS AVAILABLE
ENGLISH ELECTRIC, REWIND ONLY EMERSON, 701, 700, 704, 57/9:
FERGUSON, T03T. 103T, 113T, 145T, 64/6. 203T, 246T, INCLUSIVE, 64/6. 992 t0
996, INCLUSIVE. 64/6, 306T, 308T, 62/-.
FERRANTI, 14T3, 17K3, 17T3, 45/. MOST MODELS AVAILABLE.
FULLOTONE, 12in., l4in., 57/9.
G.E.C., BT1251, BTi252, BT1746, BT1748, 46/-. MOST MODELS AVAILABLE.
H.M.V. 1824 to 1831, INCLUSIVE, 64/-. 3851 10 59028, INCLUSIVE, 94/3.
INVICTA, T101 to T104B, 44/-. 1118, T119, T120. 52/6.
K.B., LET50, LVT50, LFT60, MV60, 105/~. MOST MODELS AVAILABLE.
MARCONI, VTS8DA, VTS9DA, VC60, VT61DA, 57/9.
MASTERADIO, TETC, TETT, TF7, TG7C, TGTr TE21C, 57/9.
McMICHAEL, TMS4F, Ca17FMF, TM417F, 57/9.
MURPHY, V314, V240, V250, V270, V280, 68/6. ALL MURPHY SPARES! AVAIL-
PAM. 908, 909, 952, 953, 958, 52/6.
PETO SCOTT, TV9I, Tve32, TV121, TV122, 48/3. PHILCO, 1707, 1708, 48/3.
PHILIPS 1114UF, 115U, 1446U, 72/6. MOST MODELS AVAILABLE, ALSQ

USE

PILOT ALL MODELS CAN BE REWOUND.

PORTADYNE, TC)2, 69/-. ALL OTHER MODELS REWIND ONL

PYE, VT4, V4, V7, VT7, 52/6. MOST MODELS AVAILABLE, ALSO USED at 32/6

REGENTONE 12B1G, 12T15, 69/-.

R.G.D., C55, 1455, 1456, 1755, 1757, 90/-.

SOBELL. T21, T21C, T22, 74/.. MOST MODELS AVAlLABLE

STELLA, ST5721Y, ST8617U 96/-. MOST MODELS AVAILA .

ULTRA. MOST MODELS AVAILABLE. XIDOR MOST MODELS AVAIL
LE

WESTMINSTER. T1455, 69/-. WHITE [BBOTSOM, MOST

MODELS AVAILABLE. =

T.V. TUBES
ALL TUBES ARE REGUNNED WlTH FULL 12 MONTHS’ GUARANTEE.
12in. MULLARD TYPE £3.15.0 12in. MAZDA TYPE.... £3.15.0
14in. MULLARD TYPE . S, 14in. MAZDA TYPE. .£4.5.0
15in. MAZDA TYPE..... 16in. G.E.C. TYPE........ .
16in. MULLARD TYPE, 17in. MULLARD TYPE . £4.15.0
17io. MAZDA TYPE.......... 15. 17in. G.E.C. TYPE..........£4,15.0
BRIMAR TYPE...... £4,

17in 15.0.
90° AND 110° TUBES ON EXCHANGE BASIS ONLY
ADD 5/- FOR ELECTROSTATIC TUBES. ADD 10/- FOR 90° AND 110° TUBES.
CARR. AND INS. 12/6 C.W.0. OR C.O.D.

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE—~CURRENT VALVE LIST
AZ31  B/O|EBFSO f6(EL3S 12/=) PUPNG  9/8{U25  12/-UCLKS 12/8/6D2 8/~ 12AT7 m
B35 5/6|£BIES  8/3|LLAL g2 5)-fv2s 9/BUR42  2/6/4F1 4/6|124U7

D7 3/-|[ECC81  4/6|EL34 9/2| U3l 7-luLal  7/-(6F12  3-12AX7 s/a
DAF9L §/-|ECCB2  5/8] EMu0 PoLdd 7/6{U37  17/-|CL43 10/9/sF13  &/8|20D01  8/8
DaFgs 7/-|ECCs3  6/8|Ebss  9/8lpcras 15-|US0 878l gy-leris 9f-|20P2 878

pF91  3/8|E 9 leLss sy /-0 i qE

DF96  ¥/3|E Leleias  efs|Ute  wje|ULed  WBIORIs 8 200 g8
DH63  6/-]EC 6/3|riss  14/g|U2sl  gj-lUUS  14/816K33 8/ od
DH77  4/8 69|81 §/-|Uzs2  14/|UUO  &/3[6L1  1B/-120P3 12/
DKL 8/-|EC 6/6|PLB2  B/6 U:wl 17/8{UY41  8/-|6L6 p/o|20P4  16/8
DK9z  7/8lEC 89| PL83  6/6{usol  #8/-JUvss  e/¢|6L18  B/-|20P5 14/8
DK9G /3 12/6] PL84  8/91 UADCS0 8/8|w77 4/-[6L19  124-|278U. 24/8
s gl sl felhre ey e e e

y - - 3 .

DLss e Bio|Pyao e|umca ge3Ui  Aslove  S-|30PEL 58
DLY6 . 6/C|PYSL  8/-{UBFSY 7/9]°" y " 173
EABUSO 7/3 59| Pysz  ej-lUCCSs 12/8(8Y3 6/3[10F1  #/6[30P4 ‘/
EAR42 3 3 5/0|PY83  8/-|LCcss  7jp[0%d  10/-]10C1  B0/-1s0P12 §/-
EB4L 676! w6l Pysy 18- UCF80 14/6[6ALS  3/-110C2  TB/-| 62KV 10/

8/8| PZ30 8/-| UCH®1 15/3(AMS  8/~[10P13 8/9|5SKU 10/

EBURS  Af6] £ F16f v 8/6|UCH42 7/-|6AT6  5/8[10P14  B/8|54KU  8/8

EBCsl  7/6/EL33 7/8lpcrez 79l uad 10/-) UCHSL 8/3l6BW¢ 7/8l124T6 7/31185BT 14/6

These are only examples of our valves: if you do not see what you require send stemped
addressed envelope for specml quatation.

Please ask us for ANY components you may require we are almost certain to have them.

TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 3/- extra. Postage on Valves, 6d. each.

C.R.T.s 1276 inc. insurance. SATISFACTION ASSURED. RETURN PCST SERVICE.
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“WAVE GUIDE AERIALS”

Manufacturers of TV Radio and Ham Transmitting Antennas wish to offer examples
For the amateur Enthusiast and the Do-it-Yourseif type.

A SUPER HIGH GAIN ARRAY FOR THOSE DIFFICULT RECEPTION SPOTS

from their range of products.

3 Element BBC Folded Dipole, Channel
i, with a Double Five Channel 9 {TA,
complete with all clamps .,

or Double Eight Element ITA ...

Mast Equipment per your specification
extra

S/D 5 Combined BBC, ITA Loft Aerial ...

S/D 5 Combined BBC, ITA Outdoor
Aerial, wall mounting, complete ...

H & 7 combined BBC, ITA with chimne
lashing equipment ...
BBC Loft Aerial ... eer
V.H.F. Loft Aerial oo
5 Element ITA Aerial for attaching to
existing mast ...

PLEASE STATE CHANNELS REQUIRED WHEN ORDERING

WAVE GUIDE AERIALS
MIDLAND BANK CHAMBERS, FORE STREET, HERTFORD

£ s, d. £ s, d.
5 Element ITA Loft Aerial we 1 60
8 Element ITA Aerial outdoor we 2.9 4
7 100 Double 5 ITA Super Fringe outdoor
8 oo Aerial ... we 400
Double 8 ITA Super Fringe outdoor
Aerial ... . 5 00
1 100 32ft. Garden Masts, complete for erec-
tion, two sets guy pickets, etc., with
2 136 fitting instructions .. 1210 0
Coax Cable semi low foss, 7d. per yard; super low
4 130 loss 1/2d. per yard.
Cross over boxes for combining separate BBC and
129 TA Aerials 9/6d.
113 Pplease send 6d. stamp for full list of aerials and
accessories. Terms C.W.O. orders over £4 post
I 10 0 and packing free.

LICHT
ouTPuUT

LAWSON

LAWSON TUBE WIiTH NEW SILVER
ACTIVATED SCREEN AND
I0OT "MICRO FINE® ALUMINISED

754
SOt

25T

SIMILAR TUBE REBUILT
OR REGUNNED BUT NOT
RESCREENED

BRILLIANCE CONTROL—0~

EXPRESS PASSENGER SERVICE—
Orders received by 3 p.m. are dispatched same day.

Special direct services to Scotland and Ireland.
Full fitting instructions with every tube.

LAWSON TUBES LTD. Tel. 2100

2 PEACHFIED CLOSE, MALVERN, WORCESTERSHIRE.

DIRECT REPLACEMENT
TELEVISION TUBES

12 MONTHS’ FULL REPLACEMENT
GUARANTEE

DESIGNED FOR
PERFORMANCE

The modern Lawson television tubes are specially designed to.give
the older types of television set very much improved performonce.
Their new silver activated screens are much brighter with better
contrast, exclusive “microfine” controlled thickness aluminising
gives 50% more light output (superb daylight viewing). New
small anode aperture electron guns by Mullard, Mazda, G.E.C.,
Brimar, E.E., Cossor, etc., give needle sharp definition and
Socus, and silicon vacuum pumping plus depth formed cathodes
give very long life. Each tube is 100% BRAND NEW (glass
excepted), and they are the only tubes guaranteed to be “exact
replacements for the original tube. Ensuring complete accuracy
and efficiency.

FROM STOCKS OF OVER 5,000 TUBES OF 200
TYPES WE CAN SUPPLY THE CORRECT TUBE

YOU REQUIRE BY RETURN '

127 — £4.10.0 C.0.D. or C.W.O.
147 — £5. 5.0 10/=
15-19" — £35.15.0

Gladly refunded
if you wish to return
your old tube
(excepting 12°)

197, 217, 23" also available
CARR. and INS. 7/6
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(Continued from page 592)

while there will be a faint click and the sound will
return to normal.—E. A, Vaughan (Chesterfield).

You should check the V18 PCL83 audio output
valve which 1s on the front right-hand side.

PETO SCOTT 1418T

The picture has gone blank and there was no
brightness. The sound is ok. I replaced the
EYS]1 with a new valve and also the PL81 in the
line timebase. The EHT is in order and there is
line whistle. I have checked the ion trap magnet
position.—D. Gray (Inverlochy, Fort William).

We would advise you to check the tube base
voltages at pins 2 and 10. The pin 2 voltage should
rise to that at pin 11 as the brilliance is advanced.
If it does not, check the brilliance control (100k)

r——————-———————————‘

lQUERIES COUPON |

l This coupon is available until SEPTEMBER 2ist, (962, and |

must accompany all Queries sent in accordance with the |

| notice on page 591. ' |
|

: PRACTICAL TELEVISION, SEPTEMBER, 1962. i
—at

T S e Ew EED GED AIU MED GEN GED GNP ENG GED RN ML GED B B

PRACTICAL TELEVISION

595
and the 33k wired from the control to HT.+. The

pin 10 voltage should be well over 300V. If
absent check the 0-02uF capacitor.

ABC OF TV CIRCUITS

(Continued from page 564)

On early sets the cathode by-pass capacitor
nearly always had a fixed capacitance, chosen to
provide optimum video response in relation to the
other circuit parameters. Of recent years, however,
it has been found that a degree of adjustment is
highly desirable, for then the picture may be
adjusted to suit both the transmission and the
viewer.

This is accomplished on some sets simply by
making the cathode by-pass capacitor pre-set as
shown. Other sets, however, utilise a flylead and
plug and socket arrangement to facilitate the
connection of different value capacitances across
the resistor. This system is shown in Fig. 10.
With the flylead connected to socket “ A”, C1, C2
and C3 in series are connected across the resistor,
in socket “B” Cl and C2 are used, while in
socket “ C” only Cl is in parallel with the resistor.

Such a definition control is quite easy to fix in
most sets, but it is as well to undertake a little
experimenting with capacitor values to secure the
most desirable range of definition control. '

DOUBLE-SIDED

BLUEPRINT)

inside
NEXT MONTH’S

ORDER FROM YOU NEWSAGENT TODAY!

FREE/

SiG
com,,,,,e,'f‘\'- GENERATOR
gLl self - .
Mc""s""”e""ed. cm;_tc;.:e:. Partople
1 S0kess 30Mc, /s" Caveringl

CoOMING
DOuble -Si ed

More  Fgeg
d
€r and Dec emb.

in Novemp,

Publla?eﬂ on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House. Southampton Street, London, W.C.2, gng arcl)r’i‘tceg

in Eng
(A/sia), Litd. South Africa and Rhodesia: CENTRAL NEWS
tion rate including postage for one year; Inland £

and by WATMOUGHS LIMITED, Idle, Bradford: an%é%%jg‘x} I?’IQ%)Q ents for Australia and New Zealand; GORDO!
1.5.(():. Abroad £1.3.6 (Canada £1.2.0).  Registered at the General Post Ofiice for the

. East Africa: EAST AFRICAN STANDARD L'TD. Subscrip-

anadian Magazine Post.
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SALVAGED VALVES TESTED ON
A MULLARD HIGH SPEED VALVE

TESTER
AC/P  2/6
gggg ﬁlﬂ EXAMPLES
D1 g/(; FULL CATALOGUE 9d,
Loz 2/8 VALVE HOLDERS
II),?FQI 24/;3 American Octal ,, ve 5fe doz,
DD4 2/6 Noval ., ac .. 9d, each
DD41 2/
DDL4  2/8 RESISTORS
DF91 - .
DH77 4/ Card of }W Resistors, 72 valves
DEK91L  4/- covering complete 109 range.
EA50 1/3 24/- per card.
EB34 1/3 | Full range of separate Resistors,
EB41 173 Condensers, etc.
EBC33 2‘/6
ng;} 2,’5 VARIABLE (ONDENSERS
BCCs4  2/6 3¢50pf concentric trimmers 8- doz
RCC8L  4/-
e At GEC CRT'S (SALVAGED)
EF50 13 SPECIAL OFFER
EFsy 2/ | 12in. G.E.C. 7102 /- ea.
EF91 143 Persunal Callers Only
KT33C 1/3
lﬁ{glu 358 35 M/es, 16 M/cs, 10 M/cs INCRE-
Le3 2/6 | MENTAL OR TURRET TUNERS

Ni08 /- LESS VALVES. EX-RECEIVERS

N329  4f- 2/8.

Ng:ig 4;_ We can often supply for the

N369 44~ actual set you want the tuper to

N579 44- fit. But cannot guarantee what

P4l 2/6 chanuels are fitted.

PG].‘ n %/13

PUCs =

PCES0 2;_ . TRANSFORMERS

PCL82 5 CRT Boost Transformers.

PCL83 5/ 2V, 4V, 6V, 10V, 13V

PEN45 2/8 Btate which required. 12/8 ea.

PEN46 2/6 Heavy Duty Output Trans.

PL3Z 4/ formers. G ratios from13:1

PL8L  5/- to 43 25/-ea,

rrsz  4/- mnmure Output Trans.., $/9ea.

P133 4. Standard OQutput ‘Trans,

rLSs 4/ formers, Multi-match . 10/-ea,

ﬁ;zi :5- Transistor Driver: 1 1 CT  10/-ea.
pd 3.6-1 CT 12/6ex.

g;ﬂ ﬂg Transistor Qutput;: .6-1 CT lgl-en

8P42 2/6 I Microphone Tnn;(orme‘;:‘ Rl

';V};fil 14/,§ ratio 65 : 1 ve oo 85/-ca,

U251 4/=

U329 4/~ LF, TRANSFORMERS

UF42  2/8

vPL 44- Standard 466 kc/s ,, 12/8 per pair

w77 g;s Midget 466 kefe ., 18/ per pair

463 ]

re AUTO TRANSFORMERS

290 13 § osow . 87, .

20 o0 low 0 ee

&0 .o = C&,

6ALs  2/8 Vo o 2Ol e

6AME 143 ——

6BW7 4/ TRANSISTOR{SED FAULT

6BX6  2/8 FINDER

:’:(‘::; :;: Enables faulta to be located

Consiste of & two-

gF12  1/3 | duickly. i
6FL3 1/3 iransistor, multi-vibrator in a box,
€15 2/6 Cowmplete with battery. 3216
o
6P

5 CRYSTALS
b3 %8| GENUINE MULLARD. Boxed.
vD3 2/6 OA5 Gf= OABL 3/~
1uF1 4f- QA70 3= OAS8S 3/-
tur1 ;,/& 0479 38/- 0A9l  3/6
12BH7  4)-
ke 4fs TRANSISTORS
ey W ociewase 0CT5 8-
Lobs 4. | o1 a8 oci2 8-
2318 efe | oc26 28)- ocrs 8-
S0t oe | ocs 1u- 0C78 8-
300ls 5. | OUis 10/ oCs1 8-
Sor1. s | oo ers 0oc82 18/~
Sop1L1 a. | oci e oci7o 17/8

PL13 4/
b g,ls TERMS: C.W.0. or C.0.D.
A gllg Orders under £1, P, & P, 1/3,
807 4f= N Open till 11 p.m. most days.
3d.stamp for list or 9d. for full catalogue

Dept. PTA

Arion Television

Maxted Road, S.E.I5 NEWX 7152

Practical Television Classified Advertisements

RATES: 4/- per line or part
thereof, average five words to iine.
minimum 2 lines. Box No. 1/- extra,
Adverllsemenls must he prepaid
and addressed to Advertiscment
Manager  “Practical Television”
Tower House, Southampton St.,
London, W.C.2.

SETS & COMPONENTS,

BRAYHEAD TURRET TUNERS
Brand New in Manufacturer’s Cartons.
39/6 plus 276 P.P. All frequencies in stock.
Plug=-in type.

OSBORN ELECTRONICS LTD.

382 Brockiey Road, London, S.E.4

State make and model number of set. C.W.O.

NEW AND SURPLUS VALVES, tullv
guaranteed from 3/6 each. Also tran-
sistor Portable Radlo Kits. We are
specialists. S.A.E. for lists. Many bar-
gains. LEWIS, 46 Woodford Avenue,
Gants Hill, Ilford, Essex.

SUMMER - CLEARANCE
TUBES. 15/-, 31/74, 124, 153, and others.
Fx-rental, tested. Carr. 10/-.

TV SETS, 25/- Compiete. 12in, Amateur's gift.
Not guaranteed. (Also 14in, 86/-,) Carr. 15/6.
SPEAKERS, 5/8. 6/8in. and 7 x 4in. Slight
fault repaired, perfect. Carr. 2/9.
SOLDERING TOOL. Now 9/8, Auto-solder
teed, complete in carry-case. 6/12v. 110v. and
(Adaptor 250v. 10/~ exm) Full lostructions,
Limlted stock. Carr.

Mail Only.

3(6.
STAMP FOR BARGAIN LIST,
P.P., COMPONENTS LTD.
6282 Romford Road, Manor Park, London E.12

LINE OUTPUT
TRANSFORMERS
A few Examples from our Extensive

Range of Brand New Fully Guaranteed
Types.

TELEPHONE ORDERS SENT SAME DAY
C.0.D.

Murphy V240/250/310, 62/6, V410, 6776,

V270/280/320, 7776.

Ekco T221, 231,311,284, 330, 55/-,

Pye V4/7, VT4/7, Pam 906-953, 52/6.

H.M.V. 1842-9, 1840-8, 2805-5902, 65%..

Ferranti 14T3-6, 17T73-6, 4716; 14T2, 62/6.

Bush TV53, 79/6; TUG34/Tv80, 87/6.

Baird P2014/7, 65/-.

Masteradio T917, TE7T, T409-12, etc. 75/-.

Philips 1114-5, 1437-46, 89/6; 1768, 9276.

DeccaDMI4, DM3C, D17, D14, 6776,

Cossor 930-8, 62/6; Ferg 992-8 6679,

Atba T301, 304 394, 484, 494, 4276.

L.OP.T.’s." For ANY MAKE and MODEL

supplied. New or Used. Also Scan

Coils, Frame Osc. & O.P.'s, etc.

PLEASE SEND S.A.E. FOR IMMEDIATE
QUOTE

VALVES :=—Boxed & Guaranteed. ECC8I-2,

6/6; ECL8O, 6/-; E.F.80, 4/6; E.F.91, 4/6;

PCC84, 8/6; PCF80, 9/-; PCL83 8’6. PLS8I,
9/.; PL82, 6/6; PL83, 7/6; E.B.S 1, 30

Callers welcome. Open all day Saturday.

Terms: C.W.0. or C.O.D. Post and Pack.,
3’6, Valves 6d. each.

TELEVISION CONSUMER
SERVICES LTD.

112 CAMBERWELL RD.,. S.E.5
RODney 7517
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TELEVISION TUDE SHOP

We have the following

Unused, Guaranteed Tubes
in stock now
Carriage up, but prices down.

AW36-20,21 ........... £5. 2.6
AW36-80 .,.............. £5. 7.6
AW43-80,88 ............ £6. 7.6
AWS53-80 . ... .....c0ue... £7.02,6
CI2A,Ci2B .. .......... £4.12.6
‘CI4BM,FM ..., ......... £5. 5.0
CI7BM, FM, HM _......... £6. 7.6
CITLM, PM, SM. .. ......... £6.12.6
C2I HM,SM, TM .. ..... £7.17.6
CMELI402 ................ £5. 7.6
CMEIT702, 1703............ £6.12.6
CRM91,92 .. ............ £4.12.6
CRM93 ... ......c0vveee.. £4. 2.6
CRMI21,2,3,4 .. ....... £4.12,6
CRM141,2,3,4 . . ..... £5. 7.6
CRMI52, 153 ............ £5.12.6
CRMI71,2,3 ............ £6. 7.6
CRM211, 212 v £1.17.6
MW6-2....... oo £5.12.6
MW22-16..... .. £4. 2.6
MW3l-16,74 ., .. £4. 2.6
MW36-24, 44 .. £5. 2.6
MWAL-l ..., £6.126
MW43-64,69 ............ £6. 7.6
MW53-20 .........cvvu... £7.12,6
MW53-80......000000ee.. £7.12:6
TIHA ... ievnninnn... £6.12.6
14KP4A, 141K . ... £5. 2.6
171K, 172K, 173K .. £6. 7.6
6901A ... .....co0nuee... £6.12.6
7201A,7203A ,_......... £5. 2.6
7204A .................. £5. 5.0
T400A ... . iiiieenen... £6. 7.6
T405A .. ... .eeiien..... £6.12.6

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 7/6, via B.R.S. or
12/6 via passenger train.
TERMS _£2 down balance £I
per month.

Send for our EQUIVALENT LIST
for types not shown. Almost every
type can be substituted.

Shop Soiled Tubes (unused)
(Subject to Availability)
12in. 3/18, 3/31 45!- Others 5716
[4in. CRMI41, 2 60/- Others 5716
17in. CRMI71, MW43-69, 43-64,
75/-, Plus Carriage. Guaranteed
for 12 months.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
i

BAT 6859
South of the Bridge.

Open Sats.
until 4 p.m.
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LINE QUTPUT TRANSFORMERS
SCAN CoILS T

LABORATORY TESTED

ALBA: TS0L, T304, T304, T484, T484, etc, .. 16/
BCAH: TVila, 11B, 13A, 9B, TVGI2A,
1B, TRG12A, 128 =
TVG26 'rvsa 'rvss TVQ34, FV0344,
T33, TV, 98, TV360, TVG36C,
TV .. 838
'rvss TV56, 'rvm’ TVGSS{TVEL, TV6S,
TVUC, TV» e, .. e ee  ee M-
TV30 with EY51 109/~
COS30R: 930 md Tost. 033-4-5 987, 9384
and F, 939 and A wnd F e .. BIC
9437, 94l -946 945, 946B"" . e 58/:
muv 947, e ee e .. O8]
: D17 8 ol esis
m, mno m(s DM4S L LD -
ng:‘”‘“t TR U0 o = s
1433, . . .e /!
D A"r
EE3Q: Ts93, TCs103, T310, nm.
TRCI24, TOL38, TS188, T8193 . .. B4I-
TRC139, TO140, T141, TV142 .. 78/8
T161, TC162, Ti64, Ti65, etc. .. 7815

'rczo’a 'rvzo. 'rm. T' 1, 'rest¥,

88
FEROUSON, L0ST, LoGT, 1&31* 136, 1460 65/
“941T-083T inolustve we . B8
991T-997T lnclusive . .o e OB/

2031‘ 46'1‘ Inclusive .. .. . ‘a’

e .e 84~

mxun Tirs, m-dr 1a'u IR ]
‘17K3 and F, 17T . . 478
17&4 sud P, 178&4 lnd F e e 4778
17T4 and P .. 48
u’rn 178K5. 4778

17K5

BT 1.51 BT1262, BT1746, BT1748,
BT-I'I e oo 4876
BT4843, BTS147, BTo24648 .. .. 8/
BT5348-BT5043% nclusive ., .. 45/
and 88/

1824 and A to 1881 inclusive . B0/
xuo 18411. 1842-1848 ., e oo B8/

vailuble.
Dﬂ‘lﬂ‘A' T118, T119 T120 , e .
All other models available.
‘.l.. LFT30, LVT50, LFT60, MVE0 .o 1068/6
A1) models avallable.
gABOONl: 4l models available,
10: Moat models in stock,

MoMIOC! i Most wodels in stock.

URPHY: V200, V2 . . . B8/-
V240, V330 o9 o o 94/¢

PETO 8C0TT, PHILCO: Most models in stock.

PAM: 908, 909, 952, 953, 958 oo e B8/-

PHILIPS: 1763U, 2168U . . ee 124/~
1100V, 1200V, oo . . -
ie2aU, 1238y, 1938V T o0 . -
14UF, 14UM, 115U, 00 . M-
1437U, 146U .. oo o o T4-
Mot modeis 1D stock.

ILD.: Most models in stook.

PYE: CTM4. IV4C, rv«,oL 00 54/-
V4, VT4, V7, V' e . B&[-
LV30, PV1, va 0 o 68/8
C8L7F, CTMI17F, o .. 68/8
cwno cwucxr CWl’lI" et .. 08/8

t models in gtock,

RA!IOID Most models ko stock.

REGENTONE: All models nv-u.ble.

R.G.D.: 0017T, 7017, C54, # en ae 58/C
Most models in stock.

somr. T&17, T346 e es e B4~

Most wodals in stock,

STELLA: STG6721U ., . . . 104/

8T8G17 U, 8T86217 o© oo oo 1821-
. . . /-

8T8917U ., .o

BT6414U, 8T6417U .o . ~

8T8314U 74-
m.m 86 lerlu. 185 series, with Uds, et.c.,

Hont mod.els in stock.
VIDOR: CN. 1217-CN4231 inclusive . .
Poss and Picking 3, " C.W.0. 0

Also: Used 0 P, Txs., Scan
ALL GUARANTELD 30 DAYS
(AUl enquiries S, 4.E.)

WYNDSOR TELEVISION
TECHNICAL DIVISION

ST. ALBANS RD., BARNET, HERTS.
BAR 1769

Practical Television Classified Advertisements

MOTORS

SETS & COMPONENTS,

(continued)

* HEATHKITS ” can now be seen in
London snd purchased on H.P. Free
Brochure. DIRECT TV REPLACE-
MENTS LTD., 138 Lewisham Way,
8El4. TID 6666.

TUBES-AERIALS-VALVES

Rel funned tubes, guarantecd one year.
{ range of aerials and fittings. LT.V.
boosters, vaives, brayhead tuners, TV sets,
transistor radios and all electrical applian-
ces, Co-axial cables and house wiring
cables, fluorescent fitting:

All quotations without obllgatlon Special
terms to the trade and Home Engineers.
S.A.E, for Catalogue.

G. A. STRANGE

BROADFIELD, NORTH WRAXHALL,
Nr. Chippenham, Wiits, Tel. Marshfield 236

WIDNES MARKET: Rebuilt Tubes,
£4/4/..~DARWINS STALL, Widnes
Market, Lancs.

TELEVISION TUBES

TWELVE MONTHS’ GUARANTEE
. MW 31-74 ehc. .

16in. MW 41-1 ete. .o
17tn. MW 43-69 ete. .
18in. C 19AH etc. 00
n., AW 53-88 e
23in. 23 8P4 etc, .0,

R
and ALL other types available.
Deposit 82 and £1 monthly, carriage 12/6.
ALL orders deslgabched British Railways
assenger.
NEW 17in. 625 liue 110 Chassis, Ferguson
export model 6400. Complete with valves,
data sheet, circuit. dlaglam... «. £15.0.0
17in. AW 43-88 to suit 6400 .. .

CATHODE RAY TUBE SERVICE
35 Broomwood Rd., ST. PAUL’'S CRAY,
Kent. Orpington 21285

FOR SALE

VALVE OCARTONS at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, 1758 Godwin Street.
Bradford 1.

100 BAYS ot brand new Adjustable
Steel Shelving. 73in. high by 34in.
wide by 12in. deep. Stove Enamelied
dark green. Sent unassembled. Six-
shelf Bay £3/16/.. Sample delivered
free. Quantity discounts. N. C,
BROWN LTD., Eagle Steelworks,
Heywood, Lancs. Tel.: 69018.

ST. HELENS 4246, DARWINS for
Rebuilt Tubes, delivered, £4/10/-.

BARGAIN OFFER!

14in. TELEVISIONS 8.8.C and LT.A.
N WORKING ORDER
EX.RENTAL
Famous Manufacture

17,
Carriage extra 15/- CW.O.
CAPITAL TV
55 HONOR OAK PARK FOREST
HILL, S.E.2

1.000 TELEVISIONS, all makes. from
£3 working. 10/. not. Callers only.
9 till 6, including Sats. 39 White-
horse Lane, Stepney, London.

(Continued on nerxt page)

www americanradiohistorv com

597

B.S.R. MONARCH
TAPE-RECORDER

and
RECORD PLAYER

MOTORS

Price

Monarch Tape-Deck

TD2 Complet
Assem:ll;‘p e.e 46/

Motor for Monarch

R d,Ch
Tﬁcsor. anger 4 4 /

Motor for Monarch
Record changer 4 4 /

TU9

Motor for Monarch

R d Chan
a1z & uats 44/

Motor for Monarch
Record Changer UA7,
UAS, UAS,

HF100, GU4A 40/'

All Motors P. & P. 3/6 extra
ALL SPARES AVAILABLE
Any Motor Supplied
Enquiries S.A.E. P.P. 3/6

WYNDSOR TELEVISION
TECHNICAL DIVISION

St. Albans Rd,,
Herts. B

Barnet
AR 1769
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FOR SALE

(continued)

Star TV Tubes
70/-
il sizes up to and including 7in,
old glass, or plus 776 without
C.W.0. Carriage 7/6

WHY PAY MORE
new guns, {2 months’ guarantee

include

also 20/- each

{2in. l4in.,, Part Exchange Televisions.

Callers only

ARTHUR SLARK

43-45 Thicketford Road, Tonge Moor,
Boiton

Phone: 26684

Valve Tester, Signal
EAST. 11 Dale Drive.
evenings.

AVO 8 Meter.
Generator, etc.
Brighton 55425,

METAL RECTIFIERS

RECTIFIERS—CONTACT COOLED

14RA1282 (FCLOL) type 2560 v., 250 mA, 13/6;
14RA1283 (FC31) type 250 v., 300 mA, 17/6;
350 mA, 19/6; EC1 13/-.

RECTIFIERS—FIN TYPES

Equivs, for RM4 250 v,, 230 mA, 13/8; RMS
280 v., 300 mA, 17/8; 14A989 400 mA, 18/6;
14A36 18/8; 14A97 19/-; 14A100 22/68; 14A124
19/68; LW7 17/6; LW15 20/-; EK6 20/-.

MULTIMETERS 54/_
FROM g

CABY M1, 13 ranges, £2.14.0; A10, 16 ranges

£24.17.8; 20 ranges, 26.10.0, 200 H

20,000 ohma per volt, £6.19.6,

HStamped envelope for full details and bargain

offers.,
Under £1, P. & P 6d ;)ver £1 Post Free.

DURHAM SUPPLIES

175 Durham Road, Bradtord 8, Yorkshire

WANTED
WANTED: NEW VALVES and
Transistors. any quantity. 8. N.
WILLETS, 43 Spon Lane, West
Bromwich, Staffs. Tel.: WES 2392.

A PROMPT CASH OFFER for your
surplus brand new Valves and Tran-
sistors. R.H.S., Beverley House,
Mannville Terrace, Bradford 7.

NEW VALVES WANTED EY51, ECLS0,
PCC84., PCF80. PCLS93, PL81. PCL82.
PY81. R19, U801, 30P4, etc. Best cash
prices by return. DURHAM 8SUP-
PLIES, 175 Durham Road, Bradford
8. Yor

VALVES WANTED
IMMEDIATE CASH
SETTLEMENT
Must be new

Phone, write or call—
RADIO FACILITIES, LTD.
38 Chalcot Road, London, NWI
PRimrose 9090

THE VALVE SPECIALISTS

Practical Television Classified Advertisements

September, 1962

Helens, Lanecs.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES in minutes
from the great book, * The Principles
of TV Recelver Servicing”. 10/8 all
book houses and radio wholesalers.
It not in stock from Secretary
I.P.R.E., 20 Pairfield Rd., London N83.

SCREENED FROM GOODTV...?
Then share a hill-sited aerial with your
neighbours!
LEARN ALL ABOUT
SHARED AERIALS

COMMUNAL AERIALS and
COAXIAL RELAY PRACTICE

A brand new book—only 8/6.
Money refunded if not satisfied.
from GORDON J. KING

KINGSFORD, SOUTH FURZEMAM RD
BRIXHAM, Devon. Tei: Brixham 2304

EDUCATIONAL

‘“HOW AND WHY " of Radio and
Electronics made easy by & new non-
maths practical way. Postal instruc-
tions based on lhosts of experiments
and equipment building carried out
at home. New courses bring enjoy-
mient as well as knowledge of this
fascinating subject. Free brochure
from Dept 12, P.T. RADIO-
STRUCTOR, Reading.

THE
ia Radio and Electronics
Lid. Membership Conditions booklet
1/-. Sample copy of IL.P.R.E. otficial
journal, 2/- post free. Secretary. 20
Fairfield Road. London N8.

INCORPORATED Practitioners

o bpadnit g Hadiw s d
[y Sete as & Job or as =
spate tiwe business. Our
pr .cticai course will show
No previous

equied,

vou the wal.
2xperence 1

SEND FOR
FREE BOOK
TODAY!

RADIOSTRUCTOR

Dept. G78 READING, BERKS,

www americanradiohistorv com
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WANTED SITUATIONS VACANT
(continued)
UNITED KINGDOM
WANTED: New Valves and Tran- ATOHIC ENERGY AUTHORITY
sistors, any quantity. Tel.: Cherry- TOMIC ENERGY
wood 3955, D. & B. TELEVISION. 131 EsTABLISHHENT WINFRITH
and 13la Kingston Road, South
Wimbledon, SW19. Electronic Instrument Mechanics
Opportunities exist for men possessing a2
MISCELLANEOUS good basic knowledge ot valve and transis-
tor electronics to carry out fault dizgnosis,
MUSIC and Musical Accessories | repair, test and calibration in the advancing
Catalogue 1/-. Agents wanted. | field of nuclear electronic instrumentation.
DARWINS, 19 Qeorge Street. St. Applicants should have several years'

axperience of electronic equipment ser-
vicing but with a good basic know!edge, en-
thusiasm and ability to learn new tech-
niques are equally important.

Much oi the equipment is of new design
and, where appropriate, training will be
given to successful applicants.

Married men living beyond daily travelling
distance may be eligible for housing and
this will be determined at time of interview-
A lodging allowance is payable whilst wait.
ing for housing. Working conditions are
good and include sick pay and pension
scheme.

An application form may be obtained by
sending a post card quoting your name,
address and the reference EL/INST/NAT to

THE LABOUR DEPARTMENT,

AE.E,, WINFRITH, Nr. Dorchester, Dorset.

SERVICE SHEETS

WHY TOLERATE DELAY when we
can supply your Radio or TV Service
Sheet by return of post at 4/- each,
plus postage. List 1/-. Also Manuals
tfor saie and hire. List 1/-. S.A.E,,
with inquiries please. Mail orders
only to S8S.P. DISTRIBUTORS, 44
Cld Bond Street, London, W1.

SERVICE SHEETS (30.000), 3/- each
with S.A.E. DARWIN, 189 George
Street. St. Helens, Lancs.

GENUINE SERVICE SHEETS, Radio/
TV/T. Recorders. S.A.E. please to:
REDWATT TUBE DISTRIBUTORS,
41 Denmark St.. Wakefield. Yorks.

SERVICE SHEETS, Radlo. TV, 5,000
models. List 1/-. S.AE. enquiries:
TELRAY. 11 Maudland Bk. Preston.

SERV.CE SHEETS

For all makes of Radio and Television—
1930-1962. Prices wom I/-,

Free fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6000 models. 16,

Speciar  offer of 125 Radio/TY Sheets
covering many popular models, 20/-,

HAMILTON RADIO
Western Road, St. Leonards, Sussex.

SERVICE SHEETS, Radlo and TV
4/- each. List 1/-. All orders dis-
patched on day received. Also Manuals
for sale and hire. List 1/-, S.A.E.
please. SULTAN RADIO, Pantiles
Chambers, Tunbridge Wells, Kent.

FAULTFINDER FILES. showing com-
mon fauits that each receiver is
prone to and other useful servicing
information. 2/- each. List 9d., plus
postage. Mail orders only. S.P.
DISTRIBUTORS, 44 Old Bond Street.
London WI.

{Continued om next page}
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SERVICE SHEETS
(continued)

TVY SERVICE SHEETS with Free
advice, 3/6 each. ADAMS, 79 Birm-
ingham St., Halesowen. Birmingham.

SERVICE SHEETS; also Currem and
Obsolete Valves for sa JOHN

ERT TELEVISION. lb Shep-
herds Bush Road. London Wé. Phone:
HE 8441 Nr Goldhawk Rd. Statlon.

B & M TUBES LTD.
6A DENISON ROAD, LEEDS, 3

SUPER SCREEN TV TUBES

with 12 months’ guarantee Qy

B & M Tubes Ltd., the manu-
facturers.

Reductson on all previous prices

Dy Josh stlowanoe | pouan Gon
st [ SR | THE
oa1a | 18/~ |£3.19.0
eia. | 25/~ [24. 90
g71a, | 30/~ |26. 40

Cerriape and Inturance 10/ exira.

Just Published

RADIO and TELEVISION
TEST INSTRUMENTS

A guide to the usc o modern

test gear in servicing radio,

television and audio equipment.
by G. !. King.

25/ Postage |/-

BASIC RADAR, Pt. |, 16/, Postage §/-

ELECTRONIC ORGAN HAND-
BOOK, by H. E. Anderson. 40/-.
Postage I/-,

TELEVYISION SERVICING HAND-
BOOK, by G. J. King. 30/
Postage 173,

THE AMATEUR RADIO HAND-
BOOK, and R.S.G.B. Pubn, 34/-,
Postage "2,

PIN-POINT TV. TROUBLES IN 0
MINUTES. A Coyne Pubn. 3176,
Postage /-,

THE PHILIPS TAPE RECORDING
BOOK, by F. Purves. 1376,
Postage td

RADIO VALVE DATA, 7th Ed.
f;mpllcd by “Ww" Uo. Postage

d,

COMPLETE CATALOGUE /-

THE MODERN BOOK CO.

BRITAIN'’S LARGEST STOCKISTS
of British and Amaerican Technical Books

19-21 PRAED STREET
LONDON, W.2

Phone: PADdingten 4185
Open 6 days 9+6 pm.

VYV VIV VIV V VIV VVV VYV V VIV VPP PPV VP VYYY

VALVES et eiten: cuananteeo

. DF8l, .
sETs 1R5, 185, 1T4, 384, JV4LI};6AF91 D DKS31, DL82, DL94 Set 4 for 19/8

DAF96, bF96, DK 0 00 o0 . 4 for 27/6
OA2 11/ | 6LD2 8/ | 30L15 11~ | EBF89 8/9 | EZ40  8/9 | U2 /3
1A7GT 1i/- | 6P1 2~ | 30P19  14/6 | EBL21 13/8 | EZ4l 7/31 Us7 12/
1D5 2i6 | 6P 8/- | 30PL13 12/3 | ECC40 13/6 | EZ80  6/3 | UsD 8/~
1H5GT /- | P28 12/. 35A5 15/9 | ECC81 b= EZ81 6/6 Us2 418
N5GT 9/ | 6Q7G 3L6GT 8/3 | ECC82 6/3 | KT3BC - | UM 416
R5 /- | GQIGT s 36Z4GT 5/8 | ECC8d 7/~ | KTd1 11/ | U191 146
84 j- | 6SLiGT /9 36Z5GT 8/3 | ECCs+ 8/3 | KTa4  6/8 | U 13-
S5 5/3 | GSNTGT 4/9 | O0L6GT g/~ | ECCBS 7/9 | K 8/6 | U1  1g/8
T4 3/8 | 6LIGT 9/9 | 85A2 8/6 { ECF80 7/ K ¢ | U3l 17/-
Us 8 6Veu 6 | AZ31 9/8 | ECFs2 8/6 | MUla @6 | USOl 21/
AD /- | JVBGT /- | B36 7/18 | ECH35 7/ N1 -
4 /- | 6X 4/6 { CL33 12/3 | ECH42 8/9 | P 10/~ | UAF42  §/3
4 /- | 6X6GT 5/6 | CY3l 10/~ | ECH81 7/9 | P 10/ | UBaL  8/8
k5 /- 1 B6 9/~ 9/- | ¥CHE3 8/6 | PCOB4 7/8 | UBC4L 45/9
4G 481 87 7/6 | DAF9L 6/3 | ECL80 7/8 | PC 8/3 | UBF80 8/3
VG 8/8 | 7¢5 716 | DAFS8 7/6 | ECL82 9/~ | PCFs0 /9 | UBFS8 3/3
2 /- | 108 16 9/- | ECL88 15/~ | PCF82 - | uc
& 11 /6 | DF3® 9/~ | EF39  4/8 | PCF86 14/ | UC 7/8
Ny 59 187 9- | DF91  8/8 | EF40 116 | PC . | ucreo 148
056 <3/§ Y4 6/- | DF9§ 7168 | CFal ki PCL83 10/8 | UCH21 18/8
o/- | 1062, 19/8 | DR G | ERde 478 | BoLss. i0ie | LCHET a1
gggg ] 12ATT 5/ | DHB1 g/~ | EF85 PENA4 11/~ /9
6BH6 9 | 12aU7  6/3 | DK 11/- | EFg8 - | PEN - | UCLe3 1313
6BJ6 /9 | 124X7 -1 D 8- | EFe9 7/ | PL35 118 | UF4l 18
éskr 9 | 12K70T e | DESZ 28 RRG ME| BRob 8 ) GER 4
RN e R o | ELs o6 | pLas 76 6
4 ; 5
bcoea 2913 | 120G 48 | DLs o6 | SLa1  6/6 | PLoi &6 | URIO 8-
6F6G  6/8 3 /6 | DL92 @~ | EL42 9/~ | PX4 10/ | UYL 1l-
A /- | WF2 17~ | DL 7/~ | EL81 1g/- | PX25 9/ | U¥4l e/
614 10/- | 20L1 16/~ ) 7/8 EL84 /6 [ PY32 11/6 | UY8H
oF® 10/ 5/~ | EABC80 5/8 | EM34 /3 | PYBO 76 9/6
oK7G  1/11 | 0P  po/- | EAFe2  8/6 | EM 88 | pyml 5. | vear
6KT1GT /e P! 4/9 | EBO1 g/9 | EMBl1  8/8 | PYB 6 321 16/68
6K8G - zA s /- | E 9/6 | P¥83 9 | W8 9
sxsc'r GT 3/ Eacu - | Exst 28 | vz 713 | W17 3/0
Bra” ds 8/- 729 | U 18- 1 zmm . G

READERS llA])l() any_ Parts

Ag!
24 COLBERG PLACE, STAMFORD HILL Transit 6d. ex
LONDON, N.16 ’ STA. 4587  An¥ OO, Parcel

ALUMINIUM, LIGHT ALLOYS || Ry 1Y SRSl
B H ,
IN ROD, BAR,®SHEET, TUBE, STRIP, HHD T;l,' COUHSES“-

WIRE, ANGLE, CHANNEL, TEE GET A CERTIFICATE !
3,000 STANDARD STOCK SIZES

A(ten:j brief. intons:ly intaresting study
—undertaken at home in your spare
H. ROLLET & CO. LTD. time—YOWU can secure your pro-
6 CHESHAM PLACE, LONDON, S.W.I fessional qualificacion or learn Servicing
BELgravia 4300 and Theory. Let us show you how. -

Worksi FREE GUIDE

36 ROSEBERY AVE., LONDON

The No'w fFroe Gulde'cc;‘ntlms 132

i pages of information of the greatese |,
Bn"cm.sitrl';:;':;gf:'l':::zih““" importance to those seeking such

= ' succass-compeiling qualifications as

No Quantity too smail A.M.Brit.I.R.E., Clty and Guilds

Final Radlo, P.M.G. Radio

A s’ Exams,, Gen. Cert,

TRANSISTOR POCKET RADIOS of Educ. London B.Sc. (Eng.),

. " A.M...P.E. A.M.1.Mech.E.,
E«y-- ity The “8AN-RIMO Draught hip (all branches)
- i | i‘sb‘;;;"'fhz“:gg::‘:; etc., together with particulars of
,,,,,,‘ enteriainers .fd our remarkable Guarantee of
vocalists drawmatically
j wm“!’—:.lcl yo\:r home, SUCCESS OR NO FEE
office, etc., eto.
4 only 41 x 2§ x u' Write now for your copy of this
fita ::'“3’( “L'fn d{;‘:’ invaluable publication. It _may
z W:‘:‘k: for mw,: o prave to be daec;ur;::?g point in your
NOOI::%RSQIG PAY s i, amyine FOUNDED (885—OVER
bls it in an —
o 05 To ’: '?u‘:?'fwé‘ﬂglx 150,000 SUCCESSES ___|
epsy 0. plete set of
sasy plan. O s .NATIONAL INSTITUTE OF
i?”‘-”f{g,“;ix':'{'.,gm cy;l‘zlbe bought &b;;?rf, ENGINEERING
} our ore
150 oo Tate DEMONSTRATIONS DAILY. (D‘P'L‘o‘::b:;:"*:é':on"
CONCORDIEEECTRONICS S. Africa: P.C. Box 8417, Jo'burg.

Australia: P.O, Box 4570, Malbourne.

(Dept. B13/8) 210 Church Road, Hove
SUSSEX

www americanradiohistorv com
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Better, Brighter Picture Tubes

BRAND NEW THROUGHOUT—excepting glass

[2in. ... .. £4.10.0 [4in. ... ... £5.5.0
15-17in. ... £5.15.0 2lin. ... ... £7.15.0

New Silver Screen and Aluminising. All makes Mullard,
Mazda, Emiscope, Cossor, Brimar, Emitron, etc.
REBUILT MULLARD AND MAZDA TUBES

12in. ... ... £3.0.0 [4in. ... ... £4,.00
15-17in. ... £4.10.0 2lin. ... ... £6.10.0

All Tubes Fully GUARANTEED 12 MONTHS. Dispatch
same day. Cash with Order. Carriage and Insurance 10/-.

S.T.S. Ltd.

35 POUND STREET, CARSHALTON, SURREY
Telephone: WALLINGTON 9665

READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. VB)

Raleigh Mews, Raleigh Street, Nottingham

NEW VALVES!

Guaranteed Set Tested
24-HOUR SERVICE

1R5, 185, 1T4, 384, 3V4 DAF91, DF91, DK91,
DILS2, DL94 SET of 4, 18/8.

DAFS, DFo6. DK96, DLY6, SET ol 4, 26/-.
D5 7/- DL35 9/6 PCF80  7/-
1R5 5/ DL92 5/11 PCF&2 7/6
185 4/ DL94 /9 PCL82  8/3
1T+ DL 8/ CL33  10/-
384 5/11 EBO1 3- P 9/9
3V4 6/9 EBC4l 7/ PL36 /8

4/ EBF80 7/9 PL81 €
BY3GT 5/9 ¥BL2 12/~ PL82 6
524G 8/6 ECC40 13/- PL83 6/6
6 2/9 ECC81 Pig4 B
6KTG 1/9 ECC82 &’

meth B OE B Ubee W

1oSNIGT 93 EFiL ~1;( gggﬁg i RADI O AND TV

RUGT s Lim  gE Voo - | RETAILERS’

e ; Hgﬁéf 3}8 HA N D B O 0 K by F. X, Carus

DAF9 6/9 EL84 6/3 UCL83 13/- | Covers Prospects for the Radio Store;
DF g;g i%gé T3 F41 6/9 | Setting up in Business; Sole Trader, Com-
2 2 & 7 | pany or Partnership? Staff Selection,

Bg‘?ﬁ %’ﬁ Eﬂ? '?//6 Blﬂgi 68//6 Engagement and Management; Selling and
DE32  10/6 EZ80 5/ UY2l 10/6 | Staff Training; Window Display; Adver-
Blégé g;g 5%8114 56//6 8%%\% 5/6 | tising and Publicity; The Service Section;
6 J 8/3 | Simple Accountancy; Financial Control;

DR96 73 PCC8¢  8/9 VP4B  8/6 | stock-Turn; Buying and Stock-Control:

DL33 7/6  PCC89 9/~ 2717 2/9 : g <
Postage 6d. per valve extra. Any Parcel %:hocl‘(-m-Trade. Tools of Management;
InsuxedAgamscDamage in Transit6d. extra G L5

y C.0.D. Parcel 3/- extra.

f omce address, no callers. i 35s. frorg all booksellers or, in case
a dﬁ'culty 7s. by post from GEORGE
GERALD BERNARD NEWNES LTD., Tower House, Southamp-
(Note new address—formerly of Lecds) ton Street.London, w.C.2.
83 OSBALDESTON ROAD,
STOKE NEWINGTON, LONDON N.16 NEWNES

www americanradiohistorv com

38/- Starting
RB/ (AP. BR'DG[ p. & p. 2/6 > Y°‘L’ own
. s usiness:
Checks all types of resistors, condensers A \ ‘
6 RANGES ’ N YOU
Built in | hour. Direct reading ' RN NEED

September, 1962

PADGETTS RADIO STORE
OLD TOWN HALL,
KNOWLER HILL,
LIVERSEDGE, YORKS.
Telephone: Cleckheaton 2866

Complete T.V. Sets Untested.  9in. Bush
BBC only 20/, 12in. Bush TV24 A 25/, 12in.
Bush TV 24C BBC-ITV, all channels 35/-
Pye 14in. VT4 13 channel 50/-, Pve 14in.
Console 13 channel VT14C 50/-, Carr. on
each 10/- B.R.S. Well packed. but sent at
owner's risk.

TV Converters. Less valves and knobs,
coils fitted 2 and 10. Ekco. Ultra., Pye,
Murphy, Marconi and Philips, etc. 2/6.
post 2/3. Cyldon converters complete 16/~
Post 2/3. All types colls fitted 2 and 10,

Coax., TV Cable. 756 ohms. Best make
stranded, 5d. per yd. Post {ree up to 50 yds.
Ccomplete TV Chassis Jor Spares
valves, 12in., four for 10/-, carr. B. 5
14in. Chassis, four for 15/-, carr. B.R.S. 8/6.
P.M. speakers, all 3 ohms. Removed
from TV sets, perfect condition, Rola
6 x 4in., 5/-; Goodmans 7 x 4in., @/=: Philips
5in. round, 5/=; Rola, R and A, round 6in.,
3/6: 6in. Dish, 5/-; 8in. round, §/-: 10in.
round, 10/-. Post on any speaker 2/-, up to
six can be sent for 3/6.

Valves Removed from TV Sets, All post
free. All tested on a Mullard valve tester
and are 100% as new. They carry a three
months’ guarantee. We also have a large
stock of old type radio vaives and other
TV valves not listed.

ECL80 4/~ | 6887 /- | PL82 /-
ECC82  5/- | 6U4 /- | PL83 /-
EL38 4/- | 10C2 /- | PY8O /-
E 2/ | 10F1L 1~ | PY8L /-
EBF80  4/@ | 10P13 /- | PY82 /-
EB9L 9 10P14 /- | PL82 /-
EFIL  gd. | 20D1 /- 7.20 -
6F1 1/- | 20P1 /- | PCFBO  4/8
6F13 2/~ | 20L1 /- | PCC84  4/6
6F 14 5/~ | 20F2 /- | PL33 Je
6Fi5 &/~ | 20P3 /- | B36 /-
bLD20 5/~ | 20P4 /- | N37 /-
61,18 5/~ | 185BT  8/¢ | L&3 /-
6SN7 2/9 | U25 /- | 835 J
eSLT 2/9 | U281 /- | 275U /-

Py 5/~ | U282 [ 2 4/-
6K25 5/- | UB0L 8/6 | EF80  1/G
6P25 5/- | U329 /- | 10/- per doz.
6Y6 2/8 | KT36 /- | Grades 2 6d.
(G6 2/6 | PL81 /- | 4/~ per doz.

Perfect Reclaimed Tubes. 6 months’
guarantee, 12in. 17/- 14in. 30/-, Carr. and
ins.

TV Tubes Completely Rebuilt and
Refaced. 12 months' guarantee. Old glass
not required, 12, 14, 15, 16 and 17in., any
make, special trade price of £3.15.0. Carr.
and Ins. 7/6.

REBUILT TV TUBES
FULLY GUARANTEED
12 MONTHS
Complete New Gun Fitted
in every Tube

12in. ... ... £4.0.0
14-15in. von e £4.10.0
17in. ... .. £5.0.0
2lin. ... .. £1.00

Immediate Delivery. Carriage
and Insurance 10/~ extra.

ALLOWANCE ON OLD TUBE

NU-GUN TELETUBES
LTD.

3 THE MEWS
Duckett Road, Harringay,
London, N.4

Telephone: MOUntview 2903
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REBUILT TUBES!

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

Each tube is rebuilt with a completely
new gun assembly and the correct voltage

*

heater.
* Ezch tube comes to you with a guarantee HERE IS WHAT YOU
card covering it for a year against all but PAY:
breakage. .
>* Each tube is delivered free anywhere 12in. £4.10.0
in the U.K. and insured on the journey. {4in £4.15.0
* Each tube is rebuilt with experience and I5in £5. 0.0
krow-how. We were amongst the very :
first to pioneer the technique of rebuilding 17in. £5. 0.0
television tubes. ol £7. 0.0

RE-VIEW @onpbonN) LTD.

335 LONDON ROAD, WEST CROYDON,
SURREY. TEL. THORNTON HEATH 7735.

TﬂMB/TIﬂI/S[I/&'III[[B.S’

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Cash or cheque with
order, or cash on delivery

Have you sent for your copy? [whicH Is YOuR {CAL INCLUDING T
PRAGT '5%“ i
eoneo, orgrrowinies (versusjecr: | RAGDMENT  T00LSL

the best paid engineering posts. It telis
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-

Electrical Eng..
Civil Engineering,
Radio Engineering,
Automebile Eng.,
Reronautical Eng.,

Production Eng.,
Building. Plastics,
Draughtsmanship,

Television, etc.

The specialise Elec-
. . tronics Divisien of
Basic Practical and Theore- B 1 E. T (incorporai-
tic Courses for beginners in
Radio, T.¥., Electronics, Etc.,
A.M.Brit.L.R.E. City & Guilds
Radio Amateurs’ Exam,
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio

NOW offers you a
real laboratory train-
ing at kome with
practical equipment.
Ask for details.

tronics Courses, administered by our Radie & Television Servicing B [ E T
Specalist Electronics Training Division— GET SOME Practical Electronics Mg
the B.I.LE.T. School of Electronics, explains | L ETTERS AFTER E"“'::"‘o"::&':“'""‘ SCHOOL OF
the benefits of our Empioyment Dept. and ELECTRONICS

shows you how to qualify for five years

YOUR NAME!

ngAf 1. Instirutes) §

promotion in one year. At | Mech.E. POST LQUPON NOW 7|
We definitely Guarantee ““z'“n‘ : L L D e :
”

¢ NO PASS — NO FEE A B (Write if you prefer not to cut page) a
Whatever your age or experience, you cannot afford A.M_Brit.L.R.E. a
to miss reading this famous book. If you are City & Guilds a NAME. . o

e e TR A o AN [ Sen oy o btecatien | -
(ggg;)_[:}(gh e, etc. ] ADDRESS.........ooooeeeeee e B
BRITISH INSTITUTE OF ENGINEERING : :
TECHNOLOGY (incorporating E.M.I. Institutes) g B a
(Dept. SE/20),25 Wright’s Lane, London, W.8 g suBicror exam (SE20). g

THE B.L.LE.T. IS THE LEADING ORGANISATION OF [TS HHD IN THE WOR
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C.I.T. BOOSTER TRANSFORMERS ’
for cathode rav tubes having heater
cathode short eircuit, and for C.R.
tubes with failing emission. Full
mslructlonssuppued

© A obtional 25°, and 30% boost.
or 4v. or 6.3v. or 10.8v, or 13.3v.
Mains input. PRICE 10/6.

TRIMMER! Ceramic. 30, &0, 70 pF, 9d.; 100 pF.
160 417, 173 U pt. 148500 pt, 760 pi, 1/9,
PHILIPS CONCENTRIC. 30pF.1/-.
RESISTORS Prelerred values 10 ohmn to 10 meg.,
,4doid w 4d 1w ;14w 2w 1A
HIGH STABILITY j\\ ]““ 2/ Preferred values.
1o to 10 meg. Ditdo. 59, 10 @ 22 meg. 0, 9d.
o W'\ WIRE-WGUND RESISTORS {ﬂg
T 25 ohims—10,000 ohms 2/~
125 Kto 50K 10 w. T
AMERICAN "“BRAND FIVE"
PLASTIC RECORDING TAPE
Double Play Tin. reel. 2 i0oir 60/ Spare
Sin. reel. 1.oonit 37/8  Plastte
Long Play  7in. reel. Lsonft 35/ Reels
blin. reel. 12001 28/ 3 in. 1/8
Siu. recl. 9007t 18/6 1 in. 2/-
5 in. 2/-
Standard T, veels 120010 25/ 5% in. 9/-
bin teel HO0T, 1e/7 Tin. 2/
“Instant” Bulk Tape Eraser and Head De-

eal
fluxer. 200/250 v. A4, 27/6. Leatlet, 5. A.E.

O.P. TRANSFORMERS.

Heavy Duty 50 ma, 4/6.
Multiratio, push-pull, /6.

Ditto, 10w . Munia-

ture, 384, ete. 5/9. L.F. CHOKES 15 , BG5S
ma, §/-; 10 H, 85 m4, 10/6; 10 H, 150 m 4, 14/-.
MAINS TRANSFORMERS 200/250 v. A.C.
Postuge 2/- rach transfurmer
STANDARD, 260-0-150, By m A, 4.3 v. 3.5 a.
tapped 4 v 4 a. Rectiler 6.3 v. 1 a. 5 v,
La.ord v 8276 dittn, 350~ 0-350 28/6
MINIATURE 2 v, 10/8
MIDG 15/6
1778
b 178
3. 19 .nup . 718
Ditto, tapy, -Lu‘ L liawp. . 8/6
Ditto, < 10/8 |
GENERAL PURPOSE LOW VOLTAGE 2&,
AR LR U G TR T LN (TR 22/8
AVTO TRANSFORMERS 150w, 22/8
0, 120, 2, 2an v 500 w. 82/6
ALADDIN FORMERS «nd core. Jin. 8d.; jin., 10d.

o, FORMERS 5937/8 wnd Cuns TVL/2, fin. sy, »
2 P sg. X1 i, /- ea., with cores

BOLON Roldering Iron, 2 or 240 v, 25 . 24/-.
MAINS DROPPERS. Midgzet Audi Sliders, 03 awp.,
1600 oluns, 5/, 0.2 atip., 1,200 ohne, 5/, |
LINE CORD. i WP G0 0hme et §t., 0.2 anap., 100
ohrs per T, Yeway. 1f- per . v 1= per it |
LOUDSPEAKER P M. 3 OHM .. 4in,19/8.

Bin. 17/6. Kin. Plessey, 19/6. Tin. u. Bola. 18/6
6iin. Rola. 18/6. 10 < Gin. 23/6. 10m. 30-.

4in.  HIFi - Tweeter, 25/~ 12in. R.A.,  80/-.
133 8 Rin, 1M1, 45/

STENTORIAN HF 1012, 10in. 3 1) 15 shnis, 10w.. 95/-
CRYSTAL DIODE (:.1s.U.. 2/-. GEX34, 4/-. OABI, 3/-,
HIGH RESISTANCE PHONES. 4,000 ohma, 15/- pr.
MIKE TRANSF, 01, 3/8 cach.

SWITCH CLEANER. [I"Liid xquirl apmn
TWIN GANG TUNING CONDENSERS. 365 pr
miniature lin. x liu. x 1§in.. 10/ .ml))\l’ 3tandard
with trimmers, 9/-; Didwer, /8 with trimuers, 8/-.
SINGLE, 10 pF, 25 p¥, 50 pF. 75 pl-, 100 PF, 160 pF,
b/8. Solid dielectric 100, 300, 500 pF, 3/6.

COMPLETE RADIO
£4.|96 post free

4/3 tin. |

4 Mullard valves, Sm speaker frame aerial. |
4 pre-set stations. | long, 3 med. wave.
Superhet Circuit. |
Size 9 x 6 x 5%in. high. Tested ready for
use. 200/250v A.C.—D.C. Mains.
DE-LUXE MODEL. With dluminated
dial and siow-motion tuning drive. Medium
and long-wave, brand new, tested. £5.19.6.

PRACTICAL TELEVISION

SUMMER SALE PRICES |

New and Boxed VALVES 80-day Guarantee

5/ §/- EABCSN §/- P1.8B2 10/-
8/-16K8G:  5/- ER9l  4/-|PCLRY 10/
6/- 8/-1 8/- 'LBL  10/-
3/- 6f- I 8/- L33 8/-
2/-16YTG 9/-'PV30 7/
7/-/63NT 9/-'I'Y8l  B/-
9f- Pysz -

6/- PYS3 8/

8- QI25 /-

5/-13P41 3/~

Tf- 3P6 L 3f-

7

1148 /
it ABC8010/- IILL%’%

12/-

5p-'IIVR2A 5/ 1'k89 B/

5/- KT33  8/-\UL4l 9/

2f- KT7H 8/-[T" V41 -

8i-MULL  7/-I -

j- PCC8Y 8Ty -

8/- DKYG 81 I'80  8)-|[VRIS0 7/-
5/-'DLEG  B{-P182 8-/ WL /-

BAKER SELHURST
LOUDSPEAKERS

12in Baker 15w. Btalwart
3 or 15 ohrus,

15-13.000 c.p.s. 90/-
in. Stereo, 12 w.,
35-16.000 c.p.s £6.17.8

12in. Buker Ultra Twelve,
20 cp.s. to 25 kes. £17.10

15in,  Bass

Auditorium
Mk 01, 35 w. 1k £18

S.A.E. for full list and enclosure details.

NEW MULLARD TRANSISTORS & DIODES
Audio (171 8/ Ri© 0c44 8/ 0A70 3/-
ouT2 7/8 OC45 8/68  0ABI 3/-
Sub Mmmmre Condensers. O.1mld, 30 v. 1/3.
23, 80, 100 mfil. 15 volt. 2/6 each.
Weyrad Irmt\,d irenit Components in Stock.
Book 2/-, 7 xdin fpoaker 33 Q 251-
CR\STAL MIKE INSERT prefision englneer-
el Rize only T, by Jin., 6/8.
ALUMINIMUM CHASSIS. 1% s.wi. unidnillnl,
With 4 siides, viveted corners and lattice fixing
holes, 2iin. sides, 7 x 4in.. 4/6; 9 x Tin., 5/9;
11 x Fiu., 6/8; 13 x Mn.. 8/8; 14 x 1lin., 10/6;

15 x 14in., 12/8: 19 x 16 x 2in., 16/86,
ALUMINIUM PANELS. 1vsw.g 12in. x 12in.
in. 4/-; I‘\‘lm 3/-:10 x Tin., 2/3
3 TUNER COIL SET, 29/-. H.F.
derial eoil  Owcillator coil. Two LF. trans.

.7 Mels Ratio Detector and heater choke.
Cirenit Look using four GAMG. 2/6.
COMPLETE JASON F.M. KIT, FMTI
4 valves, components and chassis. £6,5
BBC TRANSISTOR RADIO. Med and Long
Wave. Two transistors and diode, Complet

with

kit. 22/6. Earphoue. 7/6, battery. 2/3.
465 Ke/s. SIGNAL GENERATOR. Price
15/-.  Uses B.I".0. Unit ZA 30033 ready made.

with valve. POCEET SIZE 2} x 4§ x lin.
Slight modifications required, full instru.- !mus
eupplied.  Battery 8/8 extra, £9 v.

I.LF. TRANSFORMERS 7/6 pair
485 K/s Slug Tuning Miniatore Can. High Q and
€ood bandwidth. Data sheets supplied.

TV REPLACEMENT
LINE OUTPUT
TRANSFORMERS
FROM 45/- ea. Most makes avail-
able. S.A.E. with all enquiries

LINE BLOCKING TRANSFORMERS. from 10/-. 10/~
FRAME BLOCKING TRANSFORMERS 2;
m 1

FRAME OUTPUT TRANSFORMERS, Irom 27/6.

HIGH GAIN TV PRE-AMP KITS
BAND I BBC

Tunable channels 1 to 5.  Gain 184B.
ECC84 valve. Kit price 20/8 or 49/68 with power

pack. Details 8d. (POCK4 valves if preferred.)
BAND III ITA- -same prices
Tunable channels 8 to Gain 17dB.

FCORS valve,  (POCRS valves If preferred,)

RADIO COMPONENT SPECIALISTS

Post I!-, unless otherwise stated C€.0.D. 2/- excra.

(Export post Extra.)

-1 1

September, 1962

AUTOCHANGER PLAYER KIT

Complete with ready built amplifier,

£12.10.0

speaker & cabinet.
carr. & ins. 5/-

Worid's fimaet Liprad Autachunger

4 Speed Autochangers, B.s k., U.A.14 £7.10.0
B.8.R., U.A.12 Stereo Monn £8.5.0
Giarrard Model Autoslini .. £7.198

4 Bpeed Niugle Players, EMI ..  £8.5.0
(' arrard TA Mk.II, GCS Head - £8.0.0

rurd Model 497 . . 28.17.8
1.A|r.m| 41 F Tra ~¢r1mmn £17.19.8

Awmphifier playver cablets (except 4 HY ) 70/

Zovalve amplitier and 64in. speaker | 95/~

3-valve muplitier and 6in. speaker .. 105/-

Wired and tested rv’udy Jor vise with abeve.

All sapphire sty available from /-,
Yolume Controls | 80 i  COAX

Linear or Log Tracks.

Semi-air spaced. tin.

Long spindles. Guaran- | Losses cit 509

teed 1 year. Midget | 40 vds. 17/6. 6d

SK ohms to 2 Meg. | 60 yds. 25/- Siyd.
Ljs. 3f-. D/, 4/8. Fringe Quality I
Btereo. 10/8. /P, 14/-. ' Air Sp. : I yd

TRIPLEXERS Bands I, IT, IIT . 12/8
COAX PLUGS .. 1/— LEAD SOCKETS 2/-
PANEL SOCKETS 1/- OUTLET BOXES, 4/8

BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms.
DITTO SCREENED per yd. 1/8. 80 vhina only.
WIRE-WOUND POTS, 3 WATT. Pres:t Min.

TV Type. All value 25 ohms to 25 K., 3/- ea.
30 K.. 50 K.. 4/-. (Carton 30 K., to 2 meg 3/-1.
WIRE-WOUND 4 WATT. rots Long Bpindle
Valhies, 50 ohrus to 30 K., 8/8; 100 K., /6.

CONDENSERS, New Stock. 0.001 mfd, 7 kV.
T.C.1., 5/8; Ditto, 20 kV., 8/8; 0.1 mfd., 7 kV 9/€;
Tulinlsr 300 v. .00} to 0.05 mid., 9d 1/-;
0.25.1/6; 1L3/500v., 1/8;0.1/350 v, 9d 001/2000 e
0.1/1,0% v, 1/9; 0.1 mid. 00 \ol!.s 3

CERAMIC CONDS 500 v pF to 0.01 mfi 9d.
SILVER MICA CONDENSERS Ill % 5 pFto 500 pF,
8d.; 600 pF to 3000 pF, 1/-. tlose tolerance

(41 pF) 1.5 p¥ 10 47 p¥, 1/-. Ditto 1% 50 p¥ to
BI5 pI, 1/=; 1,000 11 115,000 pF, 1/9.

New Electrolytics. Famous Makes
TUBULAR TUBULAR CAN TYPES
1/350v. 2/ 50/330v. salan a0 4~
2/450v.  2/8 g 2/-1100,270v. 5/6
4/450v. 273|250/ 2/6,2,500/3v. 4/-
8/450v. 273 500/10y. 3/-15.000/5v. 18
16/450%. 3/-|8+8/450v.  3/8 kéigj‘,/‘%‘l‘; ‘.)ng;:
321450%. 4/9 8 +16/450v. 348 5070 b -

1/9 . 413'».“100“50\' 11/8

50/30v. 8f-132432,350v. 4811004 200/275v. 1216
RECTIFIERS SELENIUM 300 v. 85 m A, 5/-.
CONTACT COOLED 230 v. 50 mA, 7/6; 0 ma, 8/8;
85 maA, 9/6; 200 A, 21/-; 300 m~\.2 18.

COILS Wearite “P** type, 3/- each. Owmor Mliget
Q" type avlj dust corc from 4/-. All ranges.
TELETRON. & Mel. T.R.F., with reaction, 4/-,
FERRITE ROD ‘AERIALS. M.W. 8/9:M. & L., 12/6.
T.R.F. COILS A/HF, 7/- pair. o513 CHOKES 2‘0
FERRITE R D é? X %, in. dia. 8/-, 8
{in, 3/-. 8

FULL WAVE BRIDGE SELENIUM RECTIFIER;
2, 6 or 12 v. 1} a , 8/9; 2 a., 11/3; 4 a., 17/86.
CHARGER TRANSFORMEES Tapped input 2¢0/
250 v. for charging at 2, 6 or 12 v., 1} amps., 15/8.
2 amps., 17/6; 4 amps, 82/8.  Cireuit mclud?d
VALVE and TV TUBE equivalent books, 8/8.
TOGGLE SWITCHES. 5.P. 2/~ D.P. 3/8. D.P.D.T. QI-
WAVECHANGE SWITCHES

8 p. 4-way 2 wafer long spindle 6/8
2 p. 2-way, or 2 p. §-way long apindle ar 4p. o

way or 4 p. 3-way long spindle 3/8
3 p. 4-way, or 1 p. 12-way long spmdle 3/8
VALVEHOLDERS. Pax Int. Oct., 4d. EF50, EA30,
6d. BL2A. CRT, 1/3. Enc. and Amer. 4, 3, 6 and

7 pin, 1/-, MOULDED MAZDA and Int. Oct. - 8d.
B7ei, B3A, BSG. BOA. 0d. R7G with can., 1/8.
BYA with can.. 1/8. RAMIC EF350, B7@Q, "B9A.
Int. Oct., 1/-. §/Cang R7L:. BOA, 1/-ea.

SPEAKE FRET. GOLD CLOTH 17in., 23in., §{-.
25in. x 3%, 10f-. Tygan 52in. wile, from 10/-
ft.; 26in. wld(‘ from §f-, Varions colours. Barngles
83.A.E. Expanded Metal, Gold, 12 x | 2in., /-,

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

(Wed. | p.m.) THO 1665. Buses 133 or 68.
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