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BENTLEY ACOUSTIC
CORPORATION
LTD.
38 CHALCOT ROAD, CHALK FARM,LONDON, N.W.1
THE VALVE SPECIALISTS

Telephone 01-722 9090

SAVE POSTAL COSTS! CASH AND CARRY BY CALLERS WELCOME
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EX -RENTAL TELEVISIONS
TWO-YEAR GUARANTEE
FREE ILLUSTRATED LIST CI
TELEVISIONS

17" SU

405 only
£11

19

----

T.V.

TUBES

"VI DEOCHROME"

-_:4,-....m.,..,,W.-

COMPARE

--....

OUR
PRICES

10 0

SLIMLINE 405 625
39 gns.

in 46

CHEQUE

1T-£4-15-0
19"-£5-5-0
21"-£6-10-0

ORDER

23"-17- I 0-0

17"-I9"-21"-23"
WIDE RANGE OF MODELS.
SIZES AND PRICES

,

Xi.'

..........,t

r.

DEMONSTRATIONS DAILY
"t3ar"

Carriage and Insurance 30 -

TWO-YEAR GUARANTEED TUBES 100 -, REGUNNED
Slim Line Tubes 110° 17" and 19" 109/6, 21" and 23" 12916.

Normal Tubes 70. and 90° 17" 99/6, 21" 119,1, 14" and:other sizes 79 6.

SPEAKERS I0/- 24" 81.1. 3i" 2511.
4" I 0 f.)._ 3" , 5" 81(1. 7"
4" 351. 8"
>

3" 31]. BRAND NEW. P. & p. 2
Transistors: Mullard matched outpoi
-

kit

7:6. 0081 D-2 OM's. P. & P

FREE.

RECORD PLAYER CABINET

/

49 6.

Transistor Cases 4 for LI.
SIZE. Six 6; :: 33 P & 9 9. 6..
STRIP LIGHT TUBES 3;9 each,

I I" (284 mm.) 230/240 volts. 30 watts.
Ideal for cocktail cabinets, illuminatirg
pictures,
diffused
lighting,
etc.
6 for El. P. & P. free.

-

,

Cloth covered. Size )6r 14, 7/". Takes any modern auto .

changer. P. & P. 7:6.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12

WITH

TRADE SUPPLIED

ALL TUBES PRECISION REBUILT AT OUR
OWN FACTORY BY SKILLED CRAFTSMEN

WHO HAVE BEEN REBUILDING TUBES
FOR OVER 10 YEARS EACH TUBE
PRICES FOR TWIN PANEL TUBES
AVAILABLE ON REQUEST

-..4.
.

CASH
OR

BENCH AND SET TESTED TO A VERY HIGH
STANDARD BEFORE DISPATCH

AF 117. AF114, 0C44, OCAS.

OC71: 2/6 each
Ferrite Rods 3:6: 6" and C" cc mplete
with LW/MW Coils. P. & P. FREE -

TUBES

FOR BRILLIANCE & DEFINITION

Tel. 01-478 6001/2/3

2 YEARS GUARANTEE FREE
DELIVERY ANYWHERE IN THE U.K.

VIDEOCHROME TUBES LTD.
25 BELLEVUE AVENUE,
RAMSGATE, KENT. Tel. THANET 52914

66
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NEW LINE OUTPUT TRANSFORMERS
ALBA 655, 656, 717, 72Ie 75/ BUSH TV53 to TUG69 40/-.
DECCA DM I , DM3C, DM4C (70°) 78/-.
DYNATRON TV30, TV35 50/-, TV36, TV37, TV38, TV40, TV46, TV49F 70/-.
EKCO T23I, T284, TC267, T283, T293, T311, T326, T327, T330 50/-. TMB272 68/6. T344, T344F,
T345, TP347, T348, T348F, TC347, TC349, TC356, T368, T370, TC369, T37I, T372, TP373,
TC374, T377A, T393, T394, 433, 434, 435, 436, 437 all at 70/-. 503, 504, 505, 506 95/,
FERG U SO N 306T, 308T 55/6 each. 406T, 408T, 416, 436, 438, 506, 508, 516, 518, 536, 546, 604,

606, 608, 616, 619, 636, 646, 648, 725, 726, 727, 3600, 3601, 3602, 3604, 3i..1 3612, 3614, 3617,
3618, 3619, 3620, 3621, 3622, 3623, 3624, 3625, 3626, 3627, 3629 65/-.
FERRANTI T1001, T1002, T1002/1, T1004, T1005 50/-. T1023, T1024, T1027, T1027F, TPI026,
T1071, T1072, T1121, TCI122, TC1124, T1125, TCI126 70/-.
1154, 1155 95/,
G.E.C. BT302, BT304 62/6. BT454DST-456DST, 2010, 2013, 2014, 2012, 2000DS, 2001DS, 2002DS
85/-.
H.M.V. 1865, 1869 55/-. 1870, 1872, 1874, 1876, 1890, 1892, 1894, 1896 65/-.
I

,

NEW RANGE U.H.F. - TV - AERIALS
All U.H.F. aerials now fitted with
tilting bracket and 4 element grid
reflectors.

Loft

Mounting Arrays, 7 element,
40/-; 11 element, 47/6; 14 element.
55/-. 18 element, 6216. Wall Mounting
with Cranked Arm, 7 element. 60/-;
I
element. 67/6; 14 element. 75/-; 18
element, 8216.
Mast Mounting with
I

tin. clamp. 7 clement. 42/6; 11 element,
551.;

14

clearly channel number required on all
orders.

BBC - ITV AERIALS

BBC (Band 1).
Loft
251-. External S D, 301..
"H". 62.15.0.
1IN (Band 3), 3 element
loft array, 30/-. 5 element, 401.. 7 element.
50,-. Wall mounting. 3

element. 501.. 5 element,
551-. Combined BBC1ITV,
Loft
-1- 3. 401.;
1 + 5.
50/.; 1 + 7, 601'; Wall
mounting
1 + 3,
60/-;
1

LINE OUTPUT TRANSFORMER INSERTS

I7K6, 17SK6, I774, I7T4F, I7T5, I7T6, 21K6, 2IK6V 32/6.

INVICTA TI 18, TI19, TI20 40/-.
K.B. PV40, MV 100. OF100, PVI00, NV40, NF70, OV30, QVIO, QV30 32/6; VV80, VV30, VV20,
VVIO,WV05, WV20, RV30, RV70, QUP20, KT001, KT405A 55/- pair.
PETO SCOTT 1416, 1418, 1419, 1422, 1423, 1716, 1719, 1720, 1922, 1723, 1724, 1725 29/6.
PYE V4, V17, CTM4, TCM7 40/-.
REGENTONE 10-4, 10-6, 1021, 17-18, 10-12 30/, TI76, T17, 191, 192 32/6.
R.G.D. Deep 17, The 17, 590, 600, 606, 611, 710, 723 32/6.
Guarantee. Post and Package 4;6. C.O.D. 6/-. CALLERS WELCOME.

element.

element. 87/6; 18 element, 95/Complete assembly instructions with.
every unit. Low Loss Cablz, 1/6 yd.
U.H.F. Pre -amps from 75/-.
State

ULTRA 1770, 2170, 1772, 1782, 2172, 1771, 2171, 1775, 2175, 1774, 2174, 1773, 2137, 1980c, 1984c,
100c, 200c, 2380, 2384, 1984, 1985, 1986, 1980, 1980a, 1780, 2180, 2181, 2183, 2182, 1871,
1783 80/,

FERRANTI I4T2, I4TC, I4T3F, I474, I47*, 14T5, I4T6, I7K3, 17K3F, 17T3, 17T3F, 17K4F,

18

14

KB OV30, NF70, NV40, PV40, QVIO, QV30, PVP20 90/, leatherlight 90/-.
PILOT PT450, 452, 455, 650, PT651 70/-.
PHILCO 1019, 1020, 2021 82/6. 1029, 1030, 1035, 1036, 1040, 1050, 1060 82/6.
PYE V200, V400, 200LB, 210, 220, 300F, 300S, 310, 210S, 410 70/-. PYE 11U P/No. AL2 1003 70/,
REGENTONE TV403 90/-.
R.G.D. RV203 90/-.

BUSH TV92, TV93, TV94, TV95, TV96, TV97. TV98, TV99, TVI00, TV101, TVI03, TVI04, TV105,
TVI06, TV108, TV 109, TVI 10, TV113, TV115, TV115R, TVI ScI 55/-. Complete with heater
windings.
DECCA DR95, DRI00, DR101, DR202, DR303, DR404, DR505, DR606 55/-.
EMERSON E700, E701, E704, E707, E708, E709, E710, E71 I. Portarama 32/6.
FERGUSON 204T, 205T, 206T, 2I47, 235T, 236T, 244T, 245T, 246T 30/,

62/-;

element.

70/-. Chimney Mounting Arrays. Compkte 7 element. 72/6; II element. 801.;

Chimney
-1-+

70 7/0 -;/.;

VHF transistor pre -amps.
75/-.

BBC
1-ITV-BBC2
COMBINED
AERIALS 1+3+9, 70/-, 1 + 5 + 9.
80/, 1 + 5+14. 90/-. 1+7 + 14. loo;-.

Loft mounting only.
F.M. (Band 2). Loft S D. 1716. "H",

3 clement. 5716.
External units
cable.
yd.
Co -ax.
8d.
available.
Outlet boxes. 5
Co -ax. plugs, 1/6.
Diplexer
17/6.
Crossover
Boxes.

351.,

C.W.O. or C.O.D. P. & P. 6/6.
6d.

stamps

for

illustrated lists.

Send

CALLERS WELCOME

OPEN ALL DAY SATURDAY
K.V.A. ELECTRONICS (Dept.P.T.)
4041 Monarch Parade
London Road. Mitcham, Surrey
01.648 4884

THIS LIST CANCELS ALL PREVIOUS LISTS
All new components inserts are guaranteed for three months from the date of invoice subject to
the breakdown being due to faulty manufacture or materials. S.A.E. all enquiries.
RETURN OF POST SERVICE

Dept. "R" D. & B. TELEVISION (Wimbledon) LTD
80 MERTON HIGH STREET, S.W.19
01-540 3513 01-540 3955

Learn at home...
First Class Radio
and TV Coyrses

In Pet
YOUR PERSONAL INTRODUCTION to the wonderful world of LASKY'S. Send at
once for our AUDIO-TRONICS '70 catalogue -available FREE on request. Everything
for the Hi-Fi and Radio enthusiast, electronics hobbyist, serviceman, communications
ham, etc. ALL at Lasky's unbeatable prices PLUS our fantastic MONEY VOUCHERS
worth over £25. 1,000's of items comprehensively arranged for you to select in the
comfort of your own home. Just send your name, address and 2/- to cover post only,
and the inclusion on our regular mailing list, to Lasky's Radio Ltd., Dept. PT.,

3-15 Cavell Street, London El 2 BN.

--ertif.

After brief, intensely interesting study undertaken at home in your spare time YOU can secure a recognised qualifi-

cation or extend your knowledge of
Radio and TV. Let us show you how.

FREE GUIDE
The New Free Guide contains 120 pages

REBUILT TUBES !
YOU'RE SAFE WHEN YOU BUY FROM RE -VIEW I
I2in.
I 4in.
15in.

I7in.

HERE IS WHAT YOU PAY:
£4.15.0

I9in.

£5. 0.0

21 in.

ES. 5.0

23in.

..

E5.15,0

£6. 5.0
£8.10.0

.
5.0
I 9in. Twin Panel £7.10.0
23in. Twin Panel £10.0.0
Cash or cheque with order, or cash on delivery

Discount for Trade

* Each tube is rebuilt with a completely new gun assembly and the correct voltage heater
* Each tube comes to you with a guarantee card covering it for two years against all but breakage

* Each tube is delivered free anywhere in the U.K. and insured on the journey.
* Each tube is rebuilt with experience and know-how. We were amongst the very first to
pioneer the technique of rebuilding television tubes.

RE -VIEW ELECTRONIC TUBES

237 London Road, West Croydon, Surrey. Tel. 01-689 7735
A

of information of the greatest importance to both the amateur and the
man employed in the radio industry.
Chambers College provides first rate
postal courses for Radio Amateurs'
Exam., R.T.E,B. Servicing Cert., C. & C.
Telecoms., A.M.I.E.R.E. Guide also
gives details of range of certificate

courses in Radio/TV Servicing. Electronics and other branches of engineer-

ing, together with particulars of our
remarkable terms of

Satisfaction or refund of fee
Write now for your copy of this valuable
publication. It may well prove to be the
turning point in your career.
Founded MS Over 15411,114141 successes

CHAMBERS COLLEGE

l)ncorp. National Inst. of Engineering)

(Dept. $44V)

148 Holborn London, E.C.I.
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Available now!

VALVES

Quick! get up-to-date with the
latest information about Mullard

6BA6

(20p)

TESTED!

GUARANTEED I

Set of 4 for 16/6. DAF96, DF96, DK96, DL96, 4 for 271-.

19B06017/6
7/8 20F2 MI6
11/9
11150T 7+3 20P3
1NSOT 7/9 20P4
18/6
105
5/9 25L6GT 51185
4/3 25U4GT11/6
8/6
1T4
2/9 30C1

The new
Mullard data
book for 1970

just 4/-

NEW!

SETS1R5, 185, 1T4, 384. 3V4, DAF91, DF91, DK91, DL92, DL94.
OZ4
SA7GT

semiconductors, valves, television
picture tubes and components.
For easy flick -through location,
each section of this pocket -sized
data book is colour -coded.

SAME DAY SERVICE

384

3V4

5Y3OT

5/9 30015
6/8 30017
5/9 30018
7/8 30F5

14/-

2/9 301,1.14 14/9
4/6 30L1
6/6
41- 301.15 14/4/8 30L17 15/6
4/6 30P4 1214/9 30P12 18/9
8/6 30P19 12/-

6A316

6AQ5
6AT6
0.11.6

0E6
6B36

613W6

013
014

D1,35

8;6 EH90
713 EL33
51- 01.34
5/9 EL41
6/8 01.84

DL92
DL94
DL96
7/8
DY86
5/9
18/- DY87 5/9
16/- EABC80 6/6

16/6/301.2 12/- 30FL1 14/6AL5
2/8 30FL12 14/6
3Z40

DOSS
DK96

18/- 36FLI 14/9

EL90

618

PCL82

9/9 PCL83

7/3 UBF80

12/-

9/8 PCL84 7/6
11/- PCL85 914/9 PC1.86 8/3
4/6 PENA4 12/6

5/9
6/9

1.111F89

7/-

UCC84
UCC85

7/8
uCF80 7/3
UCH42 12/8

01.500 12/6 PFL20011/9 UCH81 6/6
9/9 UCL82 7/EX180
7/6 PL36
8/9 UCL83 11/9
EM81
7/6 PL81
EAF42 101- EM84
6/9 PL81A 10/8 UF41 10/8
7/6/8 UF80
E891
7/8 PL82
2/8 Elif87
8/9
EBC33 8/- EY51
6/8 UF85
7/8 PL83
8/8 UF89
8/9
EBC41 9/6 EY86
6/8 PL84
UL41
11/9
EBF80 6/9 EZ40
8/- PL500 18/EBF89 6/3 E/41
8/- PL504 13/6 111,44 20/7/ECC81 3/9 EZ80
4/6 PL508 23/6 U1.84
7/6 13M84
6/6
Ecc82 4/9 EZ81
4/9 P084
7/6
EC083 7/- GZ32
8/9 PX25 12/- UY41
5/9
ECC85 5/- 0234
9/9 PY32 10/- UY85
ECC91 8/- KT61
9/9 PY33 10/- VP4B 10/5/8 W119
7/000804 12/- KT66 18/9 P.Y81

3/6 30PL13 17/8 ECF80 6/6
9/- 30PL14 16/6 ECF82 616
14/8 35L6GT 8/6 ECH35 6118/- 35W4
4/6 E0042 13/6
6F25
06
8/- 35Z4GT 5/- 00081 5/9
6070
2/8 807
9/- ECH83 8/8
6K8G
2/9 6063
12/6 ECH84 7/6
61.18
6/- Ac/VP2 101- ECL80 7168N70T 4/8 AZ31
9/6 ECL82 6/9
6V60
8/8 B729
12/6 ECL83 8/6
6V6GT 6/6 CCH35 18/6 ECL86 8/6X4
4/8 CL33
18/6 EF37A 6/6
gX5GT 5/9 CY31
619 EF39
4/9
1001
14/- DAC32 7/8 EF41 10/9
7/- DAF91 4/8 EF80
4/8
10F18
10P13 12/- DAF96 7/3 EF85
8/3
gig
12AT7 3/9 DF33
7/9 EF86
12A136 4/9 DF91
2/9 EF89
5/3
12AU7 4/9 DF96
7/3 EF91
2/9
12AX7 4/9 D1177
4/- EF94
4/6
12080T 7/3 DK32 7/6 EF1R3 5/9
128N7GT6/6 DK91
5/9 EF184
5/6
6E23

17/6
PA.BC80 7/PC86
10/3
PC88
10/8
PC96
8/6
PC97
8/6
PC900 7/6
PC084 6/8
PCC85 6/PC088 9/N78

PY82
PY83
PY88
PY800
PY801

RI9

R20
1325

U26
1347

PCC85 10/6 U49

PCC189 11/6 1778
PCF80 8/6 U191
PCF82 6/8 U193

I'CF86 10/6

13251

PCF200 18/6 13301
PCF800 13/6 U329

2/9
5/8 Z77
5/9
6/9 Transistors
7/6 AC107
8/6
716 AC127
2/8
7/6
616 ADI40

12/6 AF115
18/- AF116
12/- AF117
13/8 A F125
13/8 AF127
4/8 0026
12/6 0044
8/6 0045
14/6 0071
10/6 0072

3/-

616 OC.82D
9/ - 00170

2/8

14/6
PCF801 6/9 U801 19/6
PCF802 9/- UABC80 6/8
PCF805 14/- UAF42 10/3
PCF806 12/9 U241
PCF808 14/9 UBC41

3/-

418/6
3/6

5/-

2/8
2/3
2/6
2/6
2/6
2/8
2/8
2/8

0075
0081
0081D
0082

4/6

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
Tel. 01-550 7441
ESSEX.
Postage on 1 valve 9d. extra. On 2 valves or more. postage 6d. per
valve extra. Any Parcel Insured against Damage in Transit 6d. extra.

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE, YORKS
Tel. Heckmondwike 4285

AW48-80 TV Tubes good picture-no guarantee £1 plus 12/ -

carriage.

Aircraft Sighting Head with Gyro Unit. Condition Fair 18/6,

carriage B.R.S. 12/-.
Small 12 -way Plug and Socket, 1/6 each, p.p. 1/-, 15/- doz., p.p.
3/6 Ex unit.
Panel of 19 mixed pots, 5/- post paid. Ex unit.

Panels of Resistors and Condensers 8/- per doz., post paid. Ex
unit.
Bombsight-Computers containing a large selection of gears. A
delight for the Model Maker. 55/- carriage paid.
Complete untested 17 inch TV Sets 12 channel 50/-, 15/- carriage.
Small Sub Chassis containing small 12 -way Plug and Socket.
Few Resistors and Condensers, 5/, p.p. 1/6.
Speakers removed from T.V. Sets. All PM and 3 ohm. 6in. round
3/-, p. & p. 3/-; 6 for 24/-, post paid 6 x 4in. 3/-, p. & p. 3/-;
6 for 24/-, post paid, Sin. round 3/-, p. & p. 3/-; 6 for 24/- post
paid. 7+4in. 5/-, p. & p. 3/-; 6 for 34/- post paid. Slot Speakers
8 x 2iin. 5/-, p. & p. 3/-; 6 for 30/- post paid.
Reclaimed T.V. Tubes, with 6 months' guarantee 17in. Type
AW43/80, AW43/88 40/-, MW43/69 30/-, 14in. Type 17/-. All
Tubes 12/- carriage.

Silicon Rectifier 500mA 800 PIV, 2/6 post paid 24/- per dozen,
post paid.
Jap Earpiece. Magnetic 8 ohm. Small and Large Plug 1/11 post
paid.
G.P. Diodes 3/6 per dozen, post paid.

Get your copy from your
local TV retailer, Bookshop
or cash with order, including
p.p. 4/9 (24p), direct from
Mullard Limited.

Mullard

Mullard Limited, Mullard House,
Torrington Place. London, WC1

Top Grade Mylar Tapes, 7in. Standard 11/6, 7in. Long Play 14/,
Sin. Standard 7/9. Sin. Long Play 10/-, plus post on any tape 1/9.
VALVE LIST-Ex Equipment, 3 month's guarantee. Single
Valves Post 7d., over 3 Valves p. & p. paid.

ARM

1/6

EB91

9d

EF85
EBF80
ECC81
ECC82
ECC,83

ECL80

EF50
EF80
EF91
EY86

PCC84

PCF80

3/-

PCL82
PC1.83
36

3/-

PL38
PL81

3/-

P Y81

1//6

PY82
PZ30

81-

4-

1/1/6
9d

5J-

2/2/-

U191
U281
U282
U301
U329
U251

41-

5//6/4/1/6
1/6

5/5/5/5/5/5/5!-

6B8
6BW7
61(7
6134

6P28
10P13
185BT
20D1
20P1
20P3
30PL1
3OP12
30F5

30FL1
6/30L2

1/8
1/9

5/5/2/6
8/6

8/5/2/6

5/5/2/6

5/5/-
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CONSTRUCTIONAL PROBLEMS
READERS of Practical Television are a pretty loyal

bunch; so are the staff of the magazine. And there are
times when in the common effort it behoves both staff
and readers to bear with each other. The cause of
this heart call is the single -standard TV receiver we

launched in the March issue, with three motives in

mind: (1) as an academic exercise for readers who like
to investigate circuits and their applications, (2) as an

ideas source for the experimenter who may wish to
develop his own ideas around sections of the P.TV.
design, and (3) as a complete constructional project

MAY 1970

THIS MONTH
Teletopics

340

Surplus I.F. Panel for the Constructor
by David Robinson

342

Fault -Finding Focus-A Detailed
Look at Colour Receiver
Chrominance Circuits by S. George

346

for those wanting to build a first-class modern receiver.

We have quite frankly been overwhelmed by the
number of readers falling into the third category!
And the suppliers of the i.f. panel have likewise been
taken by surprise by the demand.
Consequently
supplies have run short (large quantities of these i.f.
panels have already been shifted). To add to the trouble
the suppliers (Manor Supplies) are now in the process

of moving premises. Some readers will therefore be

subject to delay and for tills everyone concerned offers
their apologies. New supplies will become available,
although these may not necessarily be exact replicas
of the units used in the prototype. We will keep readers
informed of the situation.

Strobe -Trigger Timebase UnitPart 2

by Martin L. Michaelis, M.A.

350

by Charles Rafare/

356

DX -TV

Servicing Television ReceiversBush-Murphy TV161 U-V1910U series
continued
by L. Lawry -Johns

357

Aerials for the 70s

360

Single -Standard

by K. Royal
Receiver

The manufacturer and supplier of the special mains
transformer was inadvertently given as Olympic
Electronics Ltd.
This should have read Olympic

for the Constructor-Part 3

by Keith Cummins

366

slip has caused.

Regular Long -Distance TV
Reception-Part 2
by K. E. G. Pitt, B.Sc.

370

Underneath the Dipole

372

Transformers Ltd. (at the address given correctly in
the March issue). We apologise to readers and to the
two companies concerned for any inconvenience this
We have also been asked to mention that the line
output transformer is in stock at D. & B. Television
(Wimbledon) Ltd., 80 Merton High Street, London,
S.W.19.

Finally we would like to mention that the

complete chassis metalwork is now priced at £617s. 6d.

including postage and packing (from the supplier
mentioned).

W. N. STEVENS, Editor

by lconos

Transistors in Timebases-Part 7Field Oscillators

Most of the trouble has been due to our aim to make
construction of the receiver as easy and inexpensive
as possible, which means using surplus units (such as
the tuner and i.f. strip). Unfortunately these items not
being catalogue pieces are liable to become in short
supply. We are doing our best to remedy the situation
and hope that readers will understand the difficulties.

625 -Line

by H. W. Hel/yer

374

Your Problems Solved

378

Test Case 90

379

THE NEXT ISSUE DATED JUNE WILL
BE PUBLISHED MAY 21

IPC Magazines Limited 1970. Copyright in all drawings, photographs and articles publi4hed in "Practical Television" is fully protected and
to ensure that
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Television"Prices
are those
the advice and data given to readers are reliable. We cannot however guarantee it and we cannot accept legal responsibility for it.
E.C.4.
All
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intended
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Editor
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House,
Farringdon
Street.
London,
current as we goto press.
Address enquiries
Cc')

Address correspondence regarding advertisements to Advertisement Manager. Fleetway House, Farringdon Street, London, E.C.4.
about back numbers to Back Numbers Dept., Carlton House, Great Queen Street, London, W.C.2.
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RESULTS FOR 1969

US SATELLITE TV

With colour television set deliveries at 25,000 for
December the total for 1969 rose to 154,000, an

Details of domestic satellite television transmission
experiments being carried out in the US have been
announced by the US Corporation for Public Broadcasting. NASA have agreed to the use of satellite
ATS3 for these tests which involve transcontinental
programme transmissions. The aim is to investigate
the technical problems and costs involved.

increase of 27 per cent over 1968. Monochrome set
deliveries for December were 143,000, bringing the
total for 1969 to 1,673,000, a fall of 5 per cent.
On the radio side 1969 was a poor year with radio
iet deliveries down by 28 per cent, car radio deliveries
Sown 12 per cent and radiogram deliveries down 11
per cent.
PLASMA DISPLAY SYSTEM

of Japan in conjunction with the
University of Illinois have recently developed a thin,
bright and cheap plasma (ionised gas) display system
Fujitsu Ltd.

which may be the forerunner of a new generation
of display devices for computers, television sets and
other electronic applications. The arrangement consists of a combination of three sheets of glass panels
with two internal gaps filled with a mixture of 95 per
cent argon and 5 per cent nitrogen gas and is about
a centimetre thick. Plus and minus electrodes are

attached to the outer panels to ionise the gas and

a small hole in the middle panel is thus illuminated
to produce an image which is claimed to be twice
as bright as the average c.r.t. display.
GEC-SOBELL SERVICE PHONE

GEC-Sobell radio and television service department at East Lane, Wembley, Middx. has been given
a new telephone number -01-904 0171.
FRINGE UHF AERIAL FROM AERIALITE

The SP50 Golden Gain Supreme, a fringe u.h.f.
array, is the latest addition to the Aerialite range
of aerials and features a very distinctive design.

A

pair of folded dipoles mounted in the same plane
and carefully spaced and dimensioned is used for
increased gain in combination with a precisely calculated director structure consisting of sixteen directors
of S configuration. The aerial can be seen illustrated

on page 360. The S form of the directors when
incorporated into a scientifically designed director

chain not only ensures the correct phasing to increase
the gain and capture area but also increases the total
bandwidth percentage. The mesh -type reflector is

aperiodic-non-resonant-across the bandwidth to

improve the bandwidth characteristic, the placing and
dimensions of the holes and slots playing an important part in these anti -resonance characteristics. The
recommended retail price is £6. Aerialite Ltd. are
at West Heath, Congleton, Cheshire.

BATC 1970 CONVENTION

The two-day British Amateur Television Club convention to celebrate the Club's 21st Anniversary is
being held at Churchill College, Cambridge, on
July 25th -26th. The convention is primarily intended
for BATC members but a warm welcome will be
extended to anyone interested in amateur television.
Those interested should write to D. S. Reid, 71A Rose
Valley, Brentwood, Essex.
SENSITIVE PLUMBICON TUBE

A new, sensitive lin. Plumbicon tube for industrial
CCTV use is announced by Mullard. The type
XQ1071 tube gives acceptable pictures under normal
lighting conditions, avoiding the need for the floodlighting often required with vidicon tubes. The

XQ1071's rapid response greatly reduces smear when
the camera is focused on moving objects. Resolution
is 600 lines, focusing and deflection magnetic, maxi-

mum operating voltage 1,100V, heater supply 6.3V
at 95mA and capacitance between target and other
electrodes only 4-5pF. The XQ1071 is intended for
monochrome cameras but other versions suitable for
use with red, green and blue light are available.
STEPS AGAINST PIRATE TV

W. European countries have been preparing plans to

curb the intentions of pirate TV broadcasters to
transmit from a plane circling over the North Sea.
John Stonehouse, Minister of Posts and Telecommunications, has stated that concerted action would
include withdrawal of aircraft registration, denial of
airport facilities and legal measures against the
individuals involved. Assurances of cooperation
have been received from every W. European country

within practicable flying distance of the North Sea.
TV LINK TO AUSTRALIA

A permanent live TV picture link to Australia has

now been opened via satellite to a station at Cedun a,
South Australia. The signal path is via the Goon hilly station to the Indian Ocean Intelsat III satellite.
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NEW COLOUR SETS

NEW LOW-COST SCOPE

ITT -KB have redesigned their range of two single standard colour receivers. The new models, the
CK403 and CK405, now have an American walnut
cabinet and restyled control panel. The receivers
are technically identical to their predecessors the
CK401 and CK402. The CK403 has a list price
of £287 12s and the CK405 £304 15s.
The BRC has. introduced its first 22in. colour set,
the HMV Colourmaster Model 2704, which is fitted
with the Thorn/BRC 3000 single -standard colour
chassis. Finished in walnut veneer and incorporating
the Mazda A55 -14X Rimguard shadowmask tube,
the recommended price is £275 3s.

Mitre Electronic Products of 22 Powis Terrace,
London W.11 have introduced a new oscilloscope

ITV FROM WALTHAM & WENVOE

The full ITV programme service on 625 lines with
colour started from the Waltham transmitter in
Leicestershire on February 28th, carrying the ATV

programmes on channel 61 (group C receiving aerial)
with horizontal polarisation. The effective radiated
power is 250k W omnidirectional.
The Wenvoe u.h.f. service started on April 4th on

channel 41 (group B aerial horizontally polarised)
carrying Harlech programmes.
REDIFFUSION DIAL -TV EXPORT ORDER

Rediffusion have received the first export order for
their dial -a -programme cable TV distribution system,

irom the Leghorn Corporation of Boston, Massa-

chusetts. The initial installation will have a 36 -channel capacity which can be expanded to meet

consumer demand.

type EA0669-2 at only £29 15s. Od. Features include:
24 in. diameter tube; d.c. to 100kHz Y -amplifier

bandwidth; calibrated Y attenuator giving deflection

sensitivities

of

100mV/cm.,

250mV/cm.,

1V/cm.,

2.5V/cm., 10V/cm., and 25V/cm.; a.c. or d.c. input
coupling; automatically synchronised timebase with
four ranges (plus off) from 100mS/cm. to 10µS/cm.;
X -input facility and suppressed flyback. The all metal case measures 64 X 61 X 101in.
VIDEO TRANSISTOR

Jermyn Industries, Vestry Estate, Sevenoaks, Kent,

announce the availability of the General Electric

D4ON 300V npn video output transistor. The trans-

istor is suitable for other TV applications and for
such uses as video drive for oscilloscopes and high
voltage regulation circuits.

THIN-FILM VIDEO AMPLIFIER

ITT Components Group Europe have introduced a
thin-film integrated -circuit video amplifier designed
by the BBC to meet the need for a miniature video
and pulse output amplifier for driving a 752 load.
The output impedance is less than 100mC2 and the
input impedance-which can be increased by applying bootstrap feedback-greater than 151ffl. Gain
is determined by the external feedback connections,
direct connection giving 6dB gain and a 2202
resistive connection 12dB gain.

BLACK HILL UHF TV SERVICES -625 LINES AND COLOUR 1-11c.)::,:nLalae);c:larisation

The above BBC map shows the approximate service area of the Black Hill transmitter. Small pockets of poor reception
too small to be shown in this map may be experienced. Channels: BBC -1 40, ITV 43, BBC -2 46.
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SURPLUS IF PANEL
for the constructor
DAVID ROBINSON
THE receiver described in my article A Constructor's
625 -line Receiver in the January issue was built about

two years ago. Since then the Thorn conversion
panel used in the set has become difficult to obtain.
However another excellent conversion panel, made
by GEC, is now available from Manor Supplies,
price 32/6 (plus 4/6d post and packing). The panel
was originally used on the Sobell ST282DS/GEC
BT452DS series. This article describes how to use
this panel and also how to improve it considerably in
two respects, namely sound quality and d.c.
restoration.
Since the constructor will no doubt already have
a 405 -line receiver, if this is still required for BBC -1
and ITV in his area it will be assumed that the unit

is to be used on 625 only (although its circuits are

dual -standard).

TUNERS
The use of a valve u.h.f. tuner is not recommended
since not only are they much less reliable than tran-

sistor types but as they have a much higher noise
level than transistor types the money saved on a

valve tuner will have to be spent on the aerial.
There have been at least three types of transistor
tuner available. Manor Supplies had two types, an
integrated tuner complete with push-button mechanism

at £4

lOs

Od or the same tuner

less

the

mechanism at £2 lOs Od. The former type is recom-

mended for ease of operation by non -technical
families. Radio and TV Components (Acton) Ltd.

had a two -transistor u.h.f.-only tuner at £2 lOs Od.
This is also continuously tuned but is considerably
easier to link to a drive mechanism than the second
tuner mentioned. On the other hand unlike the
integrated tuners it has no i.f. gain.
You will also need a set of valves for the i.f. strip
and an old set to convert. Methods of timebase conversion have been described in previous issues of
PRACTICAL TELEVISION.

IF STRIP CONNECTIONS

Figure shows the layout of the various tags on
the chassis. These are connected up to the parent
receiver as listed under Fig. 2. Also link the chassis
1

to the main receiver by a short, thick cable.
The EH90 heater should be placed near the lower
potential end of the heater chain.
The tuner output should be connected to the two pin socket on the side of the chassis, but be sure to
remove the large 5.6k0 resistor R18 (assuming that
a transistor tuner is used). The volume control is
connected to the three -pin socket provided-bottom
to the braiding and top to the inner of the screened
wire and slider to the 47ki1 resistor R96.

TESTING

Having adjusted the main dropper in the receiver
to the correct value (easily found by Ohm's Law)

the unit may be tested. If the integrated tuner is used

36 N.C. 35 34 33 32 31 30 29 N.C.28

\LLLLLC LL
T7

T6

L12
L13

TX2

L29

rt.-22

TS

T2

c,--23
D.-25
L24
L 26

L9
L10

L14
T1

L15

T4

C"

27
N.C.

T5

37 (below chassis)

Fig. 1: Top layout of the panel, showing the tag connections.
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0

'a

closed on 405
closed on 625

Svntcb codling

470k

R20

20, 21
22
23
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25-27

Tag number

MR1 0A70
MR2 M3
MR3 0A79
MR5 0A81

PC34

5000p

C41

C35
18000

5.6k

lk

T1000

T°7

R33
4.7M

4,70

R30

R29

5

C56

S7

115

C59

R80

MR3
R81

18000T

150

...22p

rCOO

10k

H.T. (not more than 200V)
C.R.T. cathode
With 32, EH90 heater (see below)
Other heaters (low potential end)

Connection

SO

bol

512

C97
1500p

IM

..1000

01

084

C95

01

0108

32
33
34

31

29
30

28

086

01

M-

MRS

R99
470k

MR2

27k

045

L18

C93

R83 ma C92
100k ".. 33p

R82

6.8M

834

T 18000

C60

2.2M

R39
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4.7k

EF184
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C96
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3

39p
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R313

C51

R36

L16
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C61

R48
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10M

R73

0.47

C69

L21

2

180

R92

5.6k

C99mmo C984.4 088
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047TITIT

3.9M

R50
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H.T.
See 24
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R56
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25

EH90

VIO

T4700p

C71
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1C103
130000
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a
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0.47
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10102

T
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PCL84
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330

maeC101

270

R59

C106
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01

1670
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C76
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R68
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EF80
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R 95
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002

I

PC20

L30):1
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To 35 via 3.3M(2
To H.T. via 1001a2 and to time bases (sync feed) via isolating
capacitors

(500k co

111PC29

PC36

PC23

PC37

PC 31

To contrast control sOder PC3S

R75
1M

a

To slider of contrast control

P/S4

330k

0.22
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1M
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471,

R63

B2k

66

R77

2000p

0.22

47k

R60
270k

C85

150k

R74

8"
c ;Zeller
100

C70
0.1

bo 511

R67
100k

PCL84

V50

126

7
. c029

interference

R90
1806

R93

H.7.4

124

4

4.7k

R

Note that P10 is not supplied with the panel.

a

1M

R85

C100
Sp

2.7k

R47

1.7

1246

0.1

C62

200p

R9I

4.7k

Not used
To 50/1F 250V smoothing capacitor
Not used

Fig. 2: Complete circuit of the panel before modification.
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Fig. 3: Suggested audio amplifier circuit.
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the connections are shown in Fig. 7. For u.h.f. the
rounded end of the band switch bar should be pushed
in as far as it will go. With this type of tuner the
set will also work on 405.
The paxolin switch on the i.f. strip should be set
towards the input end for 625, but not too far or it
will short to its mountings. It is convenient to remove
the metal operating bar and fasten the switch in the
625 position with adhesive tape.
It should be stressed that due to the use of band-

Fig. 5: Modified video amplifier circuit.

resistor in series from the junction of L24 and R54 to
V6 pin 2.
The unit should then be retested.

DC RESTORATION

critical (in comparison to the Thorn unit, unduly so)
and no adjustment should be attempted.

This is best done in two stages, first the replacement of the mean -level a.g.c. system with a true
signal -level a.g.c. circuit and secondly the necessary
changes in the video amplifier.

MODIFICATIONS

AGC

pass couplings the alignment of this unit is very

The unit gives a very good overall performance
as it stands but at the expense of losing the 405 -line
facility-which will not usually be required anywaythe performance can be considerably improved as

The circuit of my a.g.c. system is shown in Fig. 4

together
changes to the vision
detector circuit. Layout is fairly non -critical except
that the connections to the 1 kpF decoupling capacitor
and the 0A81 gating diode must be as short as possible or the i.f. strip may go unstable. Although the
circuit is quite simple it will provide more than

mentioned at the beginning of this article. The space
and valve sections necessary for this are made available by dismantling the original interference limiter
circuits (V5a and V14a) which I have not found to
be necessary even though I live on a main road with
my attic -mounted aerial directly facing the road. The
entire circuitry from C79 through to C76 -R68 inclu-

enough control for all reception corvitions.
The operation of the circuit is as follows. The
required peak level of detector output is set by the
contrast control which provides via the detector
network a positive bias on the cathode of the 0A81
gating diode. When the signal strength is such that
the detector output is greater than the preset level

sive should be removed and pins 1, 2 and 3 of V5
and V14 completely cleared of leads. The video
amplifier V5b is then reconnected to the sync separa-

tor V6 by means of an 0.1p,F capacitor and low

0. -HT+
100k
L17

L19

25k
contrast

1

MR1

1111.-41
L16

Gating
diode

'4

L18
T5

* See text

L22

0.01

V5a

PCL842-1111

0A81

Sound

0A813E

10k
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Voltage
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0A81
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To video amplifier

Fig. 4: Sync tip a.g.c. system.
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(below)
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+12eFig. 7: Connections to the integrated tuner unit.

the most negative portions of the signal (the tips of
the sync pulses) will be negative to chassis and will
thus pass through the gating diode. The peak amplitude of the signal on V5a grid is thus equal to the
difference between the detector output level set by
the contrast control and the actual output level. This
error signal is amplified by. the triode and its output
is rectified by the voltage doubler to feed the a.g.c.
line.

This voltage is fed to the junction of R26 and C57

on the original circuit. R30 and R33 having been
removed. The other components relating to the
original a.g.c. system may also be removed, namely

resistors R20, R34, R45, R73, R75, the contrast

control, capacitors C41, C42 and C69 and also MR2.
The unit may now be tested again and a check made
with a high -resistance meter from the a.g.c. line to
chassis to ensure that the a.g.c. voltage does not now
vary with changes in picture content. Needless to

say this a.g.c. system will only work on negative

modulation and is thus not suitable for 405 -line use.

VIDEO AMPLIFIER
A gated a.g.c. system will not of course provide
d.c. restoration on its own. It is also necessary to
modify the video amplifier to retain the d.c. component. A suitable modified circuit is shown in Fig.

is available then R59 (2700) should be left in the

cathode circuit. If the d.c. is slightly inadequate
(the black level comes up slightly on darker scenes)
then a resistor of up to 11a2 may be connected in
series with R54 and decoupled by 32µF to chassis.

AUDIO AMPLIFIER
The original audio amplifier is not really capable
of doing justice either to the quality of the transmissions or to that of the EH90 detector stage output.
The PCL84 was not originally intended as an audio

output valve and will give only about 2W with a
rather high level (about 10%) of distortion in the

original circuit.

Fig. 3 shows a suitable replacement
circuit which should give at least 3W with less than
I % distortion and a much wider frequency response.
The original rather puny output transformer should
be replaced with a larger type to get the best from

circuit and of course the speaker should be
fairly large, of good quality and forward facing.
this

I would recommend either two 7 x 4in. speakers (cor-

rectly phased!) or a single 8in. unit depending on
cabinet design.
If the amplifier is unstable when tested the connections to one of the output transformer windings

5.

should be reversed.
The unit should now give a very good account of

100p.F cathode bypass capacitor C73 and also the
d.c. attenuating network C85, R66, R70 and R74.

TIMEBASES

The d.c. is restored initially by C62 and the 0A81
diode in the usual way and is retained by omitting the
Due to omitting C73 the video gain is somewhat less
than before but this is compensated to some extent
by taking the anode to a 250V line. If only 200V
iTo sync
sep anode

HT+

To grid of

220k
500k

147;
680k

M3

100k

blocking
osc.

Line /717-7
hold

1/2 PCF80,
1/2 ECC 82

680k

etc.

M

=1800

12k

2.2k
2800

33k

0-5

p

470k

lkp
5kV

rif77
To tag 'line pulse'

on timebase board

Fig. 8: Flywheel sync circuit for use with Thorn blocking
oscillators (from Thorn 850 chassis). Diodes type M3 or
similar.

itself in both picture and sound quality.

The choice of associated timebases depends mostly
on the old receivers which the constructor has available, but one timebase panel which I have found
excellent for conversion is that used in the Ferguson
636T receiver among other models (606T series).
This timebase works if anything better on 625 than

405, and the line output valve screen resistor has
to be increased to about 10kS2 to avoid excessive
width!

Conversion is quite easily achieved by changing
the line oscillator charging capacitor from 450pF to
250pF, the S -correction capacitor from 0.5,uT to
0.1µF and the PL36 screen resistor to 10k0. A resistor of about 2.2MS2 will also be needed in place of the
220Id2 feed to the height control.
A suitable flywheel sync circuit for use with this
and other blocking oscillator circuits is shown in Fig.
8.

The 25pF sync feed capacitor and the 560kS2

resistor in series with the line hold control should be
removed.

In conclusion although at first sight 625 conversion may seem a very ambitious project, in fact it
only requires a good basic knowledge of television

receiver technique and plenty of patience. For a sur-

prisingly low outlay compared with say that for HiFi equipment the constructor can assemble a receiver
equal to and in some respects better than a modern
commercial model.
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A DETAILED LOOK AT COLOUR RECEIVER CHROMINANCE CIRCUITS
THE chrominance amplifier section of a colour
receiver consists of a two -stage amplifier centred on
4.43MHz, the chrominance subcarrier frequency.
There is however probably greater divergence from

one make to another in this part of the receiver
than in any other section of a colour set. The
stages may be tuned or untuned and use valves
or transistors while the arrangements made for
colour -burst blanking and the manner of the feed
to the colour -burst amplifier all differ widely.

The chrominance stages must fulfil five main funcThese are: (1) To amplify the tapped off

tions.

chroma signal to the level required for subsequent
application along with the locally generated 4.43MHz

subcarrier to the B- Y and R -Y synchronous detectors. (2) To incorporate a.c.c. (automatic chrominance control) to maintain a constant output level

and to compensate for variations in fine tuning

which could greatly affect colour intensity. (3) To
remove or " blank out" the colour -burst signal to
permit correct operation of the colour -difference

output clamps and avoid putting a colour cast on
scenes of low colour content. (4) To incorporate
a means for manually varying the colour intensity
or saturation.

This is sometimes electrically or

mechanically linked to the contrast control so that
optimum luminance/chrominance balance is maintained throughout the contrast range. (5) To provide
a suitable feed for the burst -signal channel.

during colour -bursts by a switching diode. The
idea is to detune the coupling and the arrangement
is shown in Fig. 1. A positive -going pulse from

the line output stage switches D1 on during the
burst -signal period each line so that increased

damping is applied to the primary.

A third method of deriving the chroma signal

from the composite luminance-chroma signal is to
use a separate sound-chroma detector. BRC and
certain single -standard models use this technique.
In both the dual- and single -standard BRC chassis
the demodulated chroma signal is applied via a
tuned acceptor circuit to an emitter -follower stage
which feeds the untuned chroma amplifier stage(s)
(only one chroma amplifier proper is used in the
single -standard 3000 chassis).

A complex filter with

1.57MHz (sound-chroma beat) and 6MHz (inter carrier sound) rejectors and an acceptor circuit tuned
to

4.2MHz is interposed between the emitter -

follower and first chroma stage in the 2000 dual standard chassis. The emitter -follower stage is on
the i.f. board and the chroma stages of course on
the decoder board.

GEC Circuit
However, to get down to detail, Fig. 2 shows the
circuits used in the GEC dual -standard colour TV
range. The composite video signal-luminance and

Chroma Take -off Point

To

The take -off point for the chroma signal is

commonly a video preamplifier stage in which case
the chroma signal is taken via a high-pass filter so
that the lower frequency (luminance) component of
the composite waveform will be attenuated. Such
filters are usually simple RC or LC series combinations with the chroma signal developed across the
resistor or inductor.
Although the system just outlined is widely used
it is not universal practice. In Philips receivers fitted
with the G6 chassis the signal is derived from the

collector of the second vision i.f. amplifier. To
extract the chroma information from an i.f. signal
it is necessary to employ a separate detector and

in these Philips models the tapped -off i.f. signal is
first applied to a separate transistor amplifier with
the output being applied to a diode demodulator to
develop the required chroma content. The signal
is then fed to a two -stage valve chrominance amplifier comprising a variable -mu EF183 and straight

EF184 with an interstage coupling blanked

off

PAL delay

line circuit
Blanking pulse

from line
output stage

11.

5

1.100
p

-11111
47kp 47k

27k
D1

0A95
EF184

From 1st chroma stage

II

1kp

1k S

10

Colour killer bias
Fig. 1: Second chroma stage in the Philips G6 colour

chassis, showing the burst -blanking system.
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Fig. 2: Chroma amplifier stages in the GEC dual -standard colour chassis.

chrominance-is tapped from the emitter of a video
phase-splitter stage.

Cl, R1 and LI form a high-

pass filter since the increasing reactance of LI and

the decreasing reactance of Cl to the higher fre-

quency chroma content greatly attenuates the lower
luminance frequencies. Trl bias is dependent on
two factors, (a) the setting of R2 which determines
the no -signal fixed bias and (b) the positive a.c.c.
bias derived from the colour -burst amplifier. Since
the amplitude of the colour -burst signal is directly
proportional to signal strength a rectified sample
provides a d.c. potential accurately related to sub carrier amplitude-unlike mean -level monochrome
a.g.c.

systems which produce a control potential

related to average video content.

Burst Blanking
Amplified signals are developed across the primary

of TI with the secondary signal fed two different
ways, (a) via the burst -blanking diodes DI and D2
to the primary of T2 and (b) via C5 to a separate
burst amplifier which in turn feeds a second burst
amplifier also via blanking diodes. The diodes in
the chroma circuit are conductive during the line
scan period and non-conductive during the bursts,
so allowing only the chroma signal through, while
in the colour -burst circuit the opposite applies, only
the burst signal ending up at the burst detector
(the a.p.c. detector in the subcarrier regenerator
circuit).

Confining our attention to the chroma circuitry,
however, the positive current drain through R6, DI
and D2 and through R5 and R13 to chassis keeps
the diodes conductive throughout the line scan
period. During the blanking period at line termina-

tion a - 18V pulse from the line output stage is
timed to reverse bias the diodes-being applied to
both anodes via R12, C4 and R7-and thus prevents
transmission of the burst signal to the second

chroma amplifier Tr2.

Colour intensity

is manu.-

adjustable by means of the 2000 potentiometer R8 shunted across T2 secondary.
Following general practice the second chroma
ally

amplifier Tr2 has no fixed positive bias and

is

rendered operative only by the rectified ident signal
which is applied to its base via R14 as a turn -on bias
when a colour transmission is being received. This is
the colour -killer action : it ensures that on monochrome reception the chroma channel is cut off to
avoid spurious colour patterning due to noise.

Colour Beacon
An interesting point of detail in this circuit is the
colour " beacon light. On monochrome there is

no voltage drop across Tr2 emitter resistor R11.

On colour reception, however, when Tr2 is conduct-

ing its emitter voltage rises to between 3 and 8V.
This voltage forward biases a BC107 transistor in
series with a " colour on indicator lamp which
glows to indicate colour signal reception. This can
be a valuable clue when there is complete colour

loss since if glowing it indicates that all the circuitry

necessary for the production of the turn -on biasi.e., the burst channel and ident circuits-is in order
and that the complete loss of colour is therefore

due to loss of local oscillator signal or a defect associated with the chrominance output circuitry since
the first chroma stage must be operative to produce
the feed for the burst channel which subsequently
provides the input for the ident circuits.
The output from the collector of the second stage
Tr2 is capacitively fed to a PAL delay line driver
stage.

Decca CTV25
Figure

chroma

3 shows another example of transistor
circuitry, as used in the Decca Model

This differs from the previous example in
that colour -burst blanking is achieved at the second
chroma stage instead of in the interstage coupling
while the turn -on bias for this stage is clamped at
CTV25.

optimum value by an additional diode Dl.
Cl and LI form a high-pass input filter designed
to attenuate the luminance component of the composite input signal in similar fashion to Cl, R1 and
LI in the GEC circuit. A 6MHz intercarrier rejec-
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Fig. 3: Decca chroma amplifier circuit with burst blanking at Tr2 emitter.

tor is incorporated in the emitter lead of Trl with

the amplified chroma output being developed across
T1 primary in its collector lead. T1 secondary then
feeds a 2000 colour intensity (saturation) potentiometer from which the required degree of drive for
Tr2 is taken. A capacitance feed also supplies the
base of the gated colour -burst amplifier stage which
is operative only during the burst periods.

The clamped biasing arrangements for Tr2 arc
A fixed potential divider R6 and R7
is connected across the 1.t. rail and chassis but the
interesting.

positive potential developed at the junction is prevented from being applied to Tr2 base since it
reverse biases Dl. On colour reception, however,
a positive voltage is developed when D2 conducts
as a result of the ident stage coming into operation.
This potential is applied to D1 anode and via the
saturation control to Tr2 base. DI is thus forward
biased and clamps the colour -killer supply to the
voltage at the potential divider junction. In this
way the turn -on bias for Tr2 is maintained at
optimum value. To provide this clamping action

the values of R6 and R7 are carefully chosen in
relation to D2 output and the supply impedance.

If

D2 output rises unduly for any reason the current
flow through DI and R7 will increase proportionately to increase the loading on the D2 supply and
maintain Tr2 bias constant.
The chrominance output is developed across T2
for feeding to the decoder delay line circuit and
burst blanking is achieved by applying positive going pulses to Tr2 emitter during the colour burst periods.

Being

npn

types

the transistors

require a positive forWard bias but a similar potential applied to the emitter will reduce or completely

offset any forward bias at the base and thus stop
emitter current.

Pye-Ekco Circuit
Now to turn to a slightly more involved chroma

circuit as used in Pye-Ekco colour receivers (Fig. 4).

Again a two -transistor circuit is used but with the

user saturation control linked to the contrast control so that as the latter is advanced or reduced the

colour intensity similarly varies to maintain the
correct colour -luminance ratio throughout the

receiver's operational range.
The high-pass input filter in this circuit is a series
RC combination Cl and RI with the values chosen
so that the capacitor's reactance to the lower
luminance frequencies is high compared to the
resistance of RI across which the signal is developed.

In this way the luminance information is attenua-

ted. The capacitor's reactance to the higher chroma

frequencies centred on 4.43MHz and extending from
3.43MHz to 5-43N1Hz is proportionately lower so

that the signal input to the first chroma stage Trl

is mainly composed of the chroma content developed

across Rl.
The output from T1 secondary is applied to (a)
the base of the colour -burst amplifier via C3 and
(b) the base of the second chroma amplifier via

burst -blanking diodes D3 and D4. The output from

the burst amplifier is applied to a burst -gate amplifier
which is only made operative during the burst periods
by a pulse at line frequency.

Saturation Control System
However, keeping to the chrominance circuitry
shown in Fig. 4 coupling to Tr2 is via C4 to the
cathode of D3, then through both diodes and C11
to Tr2 base. D3 and D4 are normally held con-

ductive by a positive potential tapped from the saturation control. The current filters from each anode to
cathode and then through R11 and R12 respectively
to chassis.
Increasing the potential applied in this way to the
diodes increases their conductivity and thereby
increases the signal proportion developed across R12.

By linking the contrast control slider to the saturation control slider this positive control voltage is
raised to increase colour intensity whenever the contrast level is increased. D3 and D4 can therefore be
regarded as the top variable -impedance section of a
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Fig. 4: Pye-Ekco chroma circuits with electrical link

between the saturation and contrast controls for optimum
colour -luminance balance.
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potentiometer with R12 as the lower section. Being
arranged back-to-back in this manner the non -

linearity of the diodes, which would otherwise be
especially evident at low -signal levels,
out.

is cancelled

Colour -killer Action
As in other receivers the second chroma stage is
turned on by application of a bias derived from the
ident stage during colour reception, but the method
is rather more involved in this instance. The base
of Tr2 is returned via R18 to the junction of R9 and

R13 and although the top of R14 takes a small

LI is tuned with the base circuit capacitance of
Tr2 to 4.43MHz and the stage gain is stabilised by
the inclusion of an undecoupled resistor R22 in the
emitter lead. The output at Tr2 collector is then
applied to a delay line driver stage via a 6MHz
rejector which prevents any intercarrier sound signal

being passed to later stages.

Servicing
Chrominance amplifiers give little trouble in prac-

tice and the faults that do arise are mostly due to
high -resistance or open -circuit diodes or a circuit
disconnection.

positive potential from the saturation control this
is outweighed on monochrome by the -20V feed to
the junction of R13 and R14. The positive potential
at the junction of R7 and R8 applied to D2 cathode
cannot bias Tr2 on since it reverse biases D2. On
colour reception however Dl produces a d.c. output of about 7V across smoothing capacitor C6 by
rectifying the ident signal and this turns Tr2 on. It
also makes D2 conduct by making its anode more
positive than its cathode. Tr2 bias is then clamped
to the constant value of about 3V produced at D2

When complete colour loss develops so that the
possibility of a chroma amplifier failure is present
undoubtedly the first move must be to over -ride the
colour -killer action to ensure that the second stage,

As well as providing a means for electronically
controlling the degree of interstage coupling, the
junction of D3 and D4 also provides a convenient

turn gives an output to the ident stage which develops

whether valve or transistor, is not 'biased off. If this
action restores normal reception clearly the colour -

killer circuitry is at fault but if there is no change
in results there could be zero output from the local
4.43MHz oscillator or buffer stage or a fault in the
chrominance output circuitry. First stage failure can
be discounted since its operation is necessary to pro-

cathode by the fixed potential divider R7 and R8.

vide a feed to the colour -burst circuitry which in

injection point for a negative -going pulse train from

the turn -on bias for the second stage.
As with most colour -receiver faults, scope testing
will quickly locate a defective stage after which conventional voltage and resistance checks should soon
identify the faulty component.

the line output transformer via D5 to bias D3 and
D4 off during burst periods to provide burst blanking.

SERIES TO BE CONTINUED
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THE master multivibrator circuit module employs a
conventional free -running multivibrator with capaci-

The duration of the strobe ramp is determined
solely by the gate width setting which has been

tive cross -coupling from the

collector of each
transistor to the base of the other one (Tr 1 and Tr4).
This produces a squarewave at each collector and a
ramp at each base. The coarse frequency control
is

a

switch (S1) selecting various cross -coupling

capacitors while fine frequency control is provided
by a variable base bias resistor (VR1) in one of the
transistor base circuits. The squarewave pulse and
ramp durations for this transistor are roughly equal
to those of the other transistor when the fine frequency
control is at its maximum setting, or about three times
as long when the fine frequency control is at its minimum setting. This is shown by the respective top

traces of oscillograms D(a) and C(b).
The ramp at the base of the transistor (Tr4) whose

bias resistor-and thus the pulse and ramp
durations-are varied is applied as variable bias
base

varied progressively in the oscillograms B(a-c).

Note that whereas the start of the strobe gate

and strobe ramp must lie between two master pulses
the ramp run can always be made to coincide partly

or entirely with a master pulse by moving its start
close to the start of the next master pulse. This is
demonstrated most clearly in oscillogram C(c). It is
important for slaved transient studies discussed later.

SYNCHRONISATION
We have seen that the function of any timebase
synchronising circuit

is

to speed-up the timebase

OEFFECTOF GATE WIDTH CONTROL 55

(VR2) to the transistor (Tr5) producing the delayed
strobe trigger. The duration of this ramp is always

GATE

threshold discriminator selected with the manual gate

(narrow)

by the delayed strobe gate. By adjusting the manual

RAMP

of the master

GATE

from the end of one positive pulse of the master
pulse waveform-oscillogram C-to the start of the
next positive pulse. Depending on the bias for the

(a)

delay control VR2 the strobe trigger pulse may be
produced at any desired point on the base ramp.
Oscillograms C show the relative timing of the
master pulse and the final strobe ramp produced
gate delay control the start of the strobe ramp may
be brought to lie at any desired point between almost
immediately after the termination

pulse-oscillogram C(a)-and just before the start of
the next master pulse-oscillogram C(c). Oscillogram

C(b) shows the midway setting of the strobe gate
delay control.

Note that the adjustments are independent of the
signal frequency. The master multivibrator is tuned

(medium) (b)

and synchronised to the signal to be displayed in
the same manner as used for any ordinary timebase,

and quite independently of the strobe gate delay

and strobe gate width controls. This greatly simplifies operation as has already been mentioned. Any
given setting of the strobe gate delay control repre-

sents a constant phase position of the start of the
strobe ramp independent of the signal frequency.

RAMP
GATE

The strobe gate width and thus the strobe ramp

duration can be selected quite independently

as

shown by the set of oscillograms B(a-c). Here the
strobe gate delay control has been set about midway
so that the strobe gate and ramp always commence
midway between the end of one master pulse and

the start of the next one (any other phase setting
would serve just as well for this demonstration).

(wide)

RAMP

(c)
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Fig. 5: Circuit diagram of the strobe gate generator. Voltages were measured with the master multivibrator off, gate width
100mS, gate delay maximum, zero sync and in the trigger setting, using a valve voltmeter.

oscillator which is otherwise, when running free,
slightly too slow in relation to a whole number of
cycles of the signal waveform. The type of synchronisation adopted for the master multivibrator in this
circuit is gated so that the multivibrator is sensitive
to applied sync only during the master pulses, i.e.
only when the delay ramp is not running. This
means that sync action and strobe trigger can never
take place at the same moment. Sync action is
possible only during the master pulse, and its effect
is always to terminate the master pulse prematurely
by the right amount. This means that the width
of the unsynchronised master pulse is also the sync

sync polarity switch is changed over to positive the

phasing would jump through half a cycle of the
signal waveform so that the positive -going zero
transition coincides with the end of the master pulse.
The depicted settings represent a point close to one

end of the sync lock range because the negative going zero transition of the signal occurs only just
before the master pulse would terminate anyway of
its own accord. Thus if the master multivibrator
frequency is increased very slightly, or the signal

trace) is running wild. The sync polarity switch was
set to negative and the sync amplitude control turned

frequency decreased very slightly, sync is lost. On
the other hand if the master multivibrator frequency
is decreased progressively, or the signal frequency
is increased progressively, the synchronising point
arrives earlier in relation to the free -running termination of the master pulse so that the latter is terminated prematurely to an ever increasing extent. In
other words the master pulse becomes narrower and
narrower until the other end of the sync -lock range
has been reached where the master pulse is on the
point of vanishing entirely. This large effective sync lock range gives extremely stable synchronisation and
the inherent gating which prevents sync response at
all times when a delay ramp is running rules out all
sync breakthrough into the strobe section so that the
sync action is not only rigid but also very smooth.

We see that the master pulse is now slightly narrower

NUMBER OF CYCLES

lock range.

Synchronisation takes place at the moment of a

positive -going or a negative -going zero transition of
the signal waveform, according to the respective
setting of the sync polarity switch S4. The action
is largely independent of signal waveform in other
respects so that synchronisation is equally rigid with

sinewave signals and with pulse signals. The oscillo-

grams E(a) and (b) show a typical example with a
In E(a) the sync amplitude control
VR3 is at zero so that the signal waveform (bottom
sinewave signal.

up very slightly to give signal lock shown in E(b).

than in E(a) because sync action has terminated it
prematurely by just the right amount to make the
end of the master pulse coincide with the negative going zero transition of the signal sinewave. If the

The interval between two master pulses is variable
from one to three times the master pulse width with
the fine frequency control, and this interval is always
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0 EFFECTOF GATE WIDTH CONTROL S5
(Medium delay, i.e. VR2 mid -way)

EFFECT OF GATE DELAY CONTROL VR2
MASTER
PULSE

MASTER
PULSE

(narrow)

(a)

II

RAMP
(Minimum

delay)

RAMP

MASTER
PULSE

MASTER
PULSE

(b)

(medium) (b)
RAMP

(Medium
delay)

RAMP

MASTER
PULSE

MASTER
PULSE

(wide)

(c)

(c)
RAMP

(Maximum
delay)

RAMP

the full range within which the strobe trigger point
may lie.
The aim of a strobe timebase is to permit selection

of the strobe trigger point at any desired phase

point on the signal waveform. In other words the
interval between two master pulses, which is the
strobe trigger shift range, must contain at least
one complete cycle of the signal waveform in the
synchronised state. This condition is satisfied under
all possible circumstances if the master multivibrator
is synchronised to one half of the signal frequency
so that two cycles of the signal appear between two
corresponding master pulse flanks. This is the
normal synchronised state shown in oscillogram
E(b).

As far as strobe resolution is concerned there is
nothing to be gained by synchronising to give only
one or more than two signal cycles per master multi vibrator cycle. The phase angle of the signal waveform displayed on the strobe trace is determined
solely by the strobe gate width. Jitter is a function
of the master multivibrator phase angle occupied
by the strobe gate so that we merely aggravate jitter
if many signal cycles are synchronised on to a single
multivibrator cycle. Furthermore the strobe gate
delay control then becomes critical because its range
covers not just one signal but several, so that phase

sive sync lock ranges overlap and an unlocked state
is no longer possible. As the relative frequencies
are changed cycles add or subtract abruptly without
lock ever being lost. This automatic synchronisation
persists up to signal repetition frequencies in the
MHz range.

AUTOMATIC SYNC
The transition to automatic sync, as distinct from
a sync range with loss of sync at either end, takes
place as soon as the master multivibrator frequency
is switched down or the signal frequency is increased
to such an extent that the free -running master pulse

is longer than one signal cycle. By virtue of the
gated sync action this condition totally captures the
master pulse so that it is always terminated prematurely and has a duration of exactly one signal
cycle as soon as the sync control is advanced from
zero. The interval between successive master pulses

is quite undisturbed and the strobe delay and strobe
gate width controls continue to function normally
OEFFECT OF FINE REPETITION
FREQUENCY CONTROL , VR1
MASTER
PULSE

positioning in one signal cycle becomes very cramped.

Master multivibrator frequencies up to 60kHz
are available so that it is necessary to synchronise
more than two signal cycles on to a master multi vibrator cycle only if the repetition frequency of
the signal exceeds 120kHz which is rarely the case
in television work. Rigidity and smoothness of sync

(a)
RAMP

action improve rather than deteriorate however at

D(a) =

synchronised to one multivibrator cycle the succes-

C(b) = MIN.

higher frequencies. If four or more signal cycles are

frequency setting with VR1
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coincident in time because the external function of
the strobe gate is to switch on the electron beam

0 SYNCHRONISATION TO MASTER PULSE

in the c.r.t. at the start of the strobe ramp and to

MASTER
PULSE

(a)
Y -SIGNAL
UNSYNCHRO

-NISED

ownessmairmimmimam (VzRe3roa)t
MASTER
PULSE

(b)

Y-SIGNALL

LOCKED
(VR3 turned

up min.
necessary

Note that master pulse here

amountb

shortened to terminate with
negative going zero transition
of signal (54 to negative

sync polarity)

because the sync applied to the master multivibrator
is effective only during a master pulse.

SINGLE CYCLE SYNCHRONISATION
We have seen that synchronising more than two
signal

cycles on to

a

single multivibrator cycle

aggravates jitter. Conversely single cycle synchronisation with the signal and multivibrator frequencies
equal gives improved jitter rejection because the
strobe gate then occupies the largest possible phase
angle of the multivibrator waveform. However the
strobe gate trigger point cannot now be shifted over
a complete signal waveform cycle. Nevertheless,
half a cycle can always be covered and it is possible
to shift the relative phasing by half a cycle with the
sync polarity switch (provided the signal waveform
is reasonably time -symmetrical) so that in many
cases all points of the signal waveform cycle can be
reached by the strobe after all. A strobe ratio of
40 is now usable, because the standard figure of 20
is valid for the normal two-cycle synchronised condition. The intensity available with the DG7-32 c.r.t.

is adequate for exploiting a strobe factor of 40 if
the ambient illumination is subdued.

Thus typical examples of the performance limit
are the selection of groups of 10 to 15 lines of a
television field on to the strobe trace, magnified
display of the colour burst, or a display of a single
cycle of a 100kHz transient sitting on a waveform

with 2.5kHz repetition frequency. Transient ringing
trains with frequencies up to several MHz are readily
observable on TV line frequency pulse waveforms.

STROBE GATE AND STROBE RAMP
It is important to ensure that the strobe gate and
strobe ramp are of the same duration and accurately

blank it again at the end of the strobe ramp. Only
if this timing is sufficienly accurate will the strobe
trace be clean and free from all aberrations due to
signal excursions made during the long waiting
periods.

The simplest method of producing accurately
coincident strobe gates and ramps is to derive

the latter directly from the former. Thus in the
absence of a strobe gate a transistor is held conducting heavily thus placing a short-circuit across
the timebase capacitor used to produce the ramp.
The strobe gate cuts off this transistor for its own
duration so that the short-circuit is then removed
from the ramp capacitor and it can commence at
once to charge towards a large aiming voltage. Only
a very small portion of this voltage has been reached

by the time the strobe gate terminates, so that the
charge waveform is confined to the early portion of
an exponential and is thus a substantially linear
sawtooth stroke. As soon as the strobe gate terminates the short-circuit is once again placed across
the ramp capacitor so that flyback follows at once.
Oscillograms A(a-c) show the accuracy of this
action for various strobe gate widths. It is seen

that the strobe gate and strobe ramp are in

cases exactly coincident.

all

The ramp commences with
the leading flank of the strobe gate, runs very linear

for the duration of the gate, and finishes with an

abrupt flyback commencing with the terminating
flank of the gate. Oscillogram A(c) shows the proper
condition. In oscillograms A(a) and A(b) there is
some fold -over present at the end of the ramp,

before the gate has terminated. This is due to a

deliberate displacement of the corresponding internal
alignment control, to illustrate the alignment procedure discussed later in conjunction with the
detailed circuit description. When properly aligned,

all gate widths produce ramps as accurate as the
one shown in A(c).

PRACTICAL APPLICATIONS
The majority of practical applications of a strobo-

scopic timebase in television work are concerned with
studies of transients, overshoot and ringing. This is

a very important method for assessing and devising
methods to improve the response and bandwidths of
all manner of pulse circuits, amplifiers and video
cable networks. In the majority of practical cases

a clean step function waveform is applied to the

circuit on test from a suitable signal generator. The
leading flank of a squarewave is the most commonly
used signal for this purpose. The form in which this
flank emerges again out of the test circuit gives
valuable information regarding the performance of
that circuit.

ASSESSING PHASE AND
FREQUENCY RESPONSE
A few common examples will illustrate this point.
If an accurate squarewave of duration t is applied to
the input of an amplifier it will emerge without
significant distortion only if the phase and frequency
response of the amplifier are level in the frequency
range from 1/t to 10/t. The flanks are rounded if
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to the oscilloscope (looping through the stroboscopic

0 STROBE ACTION

unit is required only when using the
internal sync function), and the strobe gate delay
is set close to maximum so that the strobe ramp

timebase

Signal locked to master pulse according
to E (b)
Gate and signal added in operational
amplifier for demonstration

(a)

(b)

commences just before the leading flank of the next
master pulse-see oscillogram C (c). The strobe
gate width is now set to correspond approximately
to

the duration of any transient

effects expected

or observed. No synchronisation of any kind is
required since the system is obviously self -slaved.
Thus the sync amplitude control is left at zero. The
fine frequency control is set to minimum and the

coarse frequency control set to range fl -f2. The
amplifier or other test circuit is then being assessed
for performance roughly in the frequency range
from 2f2 to 20f2.
Note that this arrangement displays the entire
flank as it comes out of the test circuit because the
strobe ramp can be made to commence the appropriate amount earlier. Conventional trigger display
of flanks and transients invariably misses the often
all-important start.
If the flank distortion is not a simple rounded or
overshoot exponential but consists of several cycles,
ringing or instability in the test circuit is indicated.
If the cause is ringing the cycles rapidly decrease in
amplitude. If a train of cycles of constant amplitude

is followed by a more or less abrupt decay, or

if

the amplitude first rises and then decays with a con(c)

Increasing gate delay (a) -4--(c)
In each case the chunk chopped out of signal

by gate is magnified alone over full screen

in strobe operation as typically shown in G (b)
gain falls with increasing frequency. The flanks
overshoot and then return exponentially to the level

roof if gain rises with frequency. In either case
the cut-off frequency can be determined from the

time -constant of the rounded or overshooting flanks,
provided the display can 'be expanded to permit read off of the time -constant. This is possible with the
stroboscopic timebase since it gives a large expan-

sion and an unambiguous time scale because the
calibrated setting of the gate width control states
the total time value of the strobe trace, which can
be brought to any convenient correlation with the
screen graticule by adjusting the X -gain control of

siderable train of nearly constant amplitude in
between, the cause is feedback instability in the

circuit being tested. This form of parasitic instability
in an amplifier often does not produce self -oscillation
with no input signal but appears only in the presence

of a sharp transient such as the test squarewave or
high -frequency components in an applied audio or
video waveform. The effect in an audio amplifier
is usually lack of clarity and maybe qi.lite heavy
distortion, without any indication to the uninitiated
person as to what the real cause is.

CABLE RINGING

Ringing is not normally a sign of instability but
rather of the presence of oscillatory circuits which
may be intentional or may be combinations of stray
inductance and capacitance distributed in the test
circuit. Very valuable information is obtainable
when a ringing transient can be blown up to full
screen size so that its exact form may be observed.
This is readily possible with the stroboscopic time -

base unit.
Oscillograms G(a) and (b) show a typical practical

Here the shielding lead of the coaxial
CCTV distribution cable in the author's home was

the oscilloscope accordingly.
If the squarewave roof emerges sagging, arched or
regularly undulated, the phase response is not level
in the frequency range concerned.

example.

STUDYING TRANSIENT EFFECTS

end.

output provides squarewave
pulses with logarithmically graded widths from about
0-1sec to about lOgsec, permitting amplifier phase
The master pulse

and frequency response assessments throughout the
range from 10Hz to 1MHz with ease, and with some
practice up to several MHz.
A separate signal generator is not required. The

master pulse output is taken to the circuit to be
tested, the output from this circuit is taken straight

disconnected at one of the outlet junction boxes about
midway on the cable run and the d.c. continuity
maintained only via the equipment connected at each

squarewave was fed in at one
A clean 7k
end and the waveform was observed as it emerged at
the other end. Oscillogram G(a) is the normal display obtained with the ordinary built-in timebase of
the videoscope. The presence of a ringing transient
is clearly evident but its form cannot be scrutinised.
Oscillogram G(b) shows the corresponding strobe
timebase display of this transient.
We see at once that the ringing frequency is about
1 MHz and that in addition to the exponential decay
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of amplitude there is a pulsation component-the
third cycle is smaller than the fourth. This form of
ringing is always an indication of two or more over
critically coupled tuned circuits, i.e. a bandpass filter
characteristic. If a single tuned circuit is excited with
a step function the ringing transient always shows a
direct exponential decay.
To the engineer familiar with these facts a cable

0 PRACTICAL EXAMPLE OF STROBE USE
7kHz squarewave with 1MHz damped
ringing on leading flank

(a)

transient of the kind shown in G(b) reveals at a
glance that there is a break in the outer conductor

NORMAL DISPLAY

With ordinary
synchronised
timebase

somewhere near the mid -point of the cable run. The
nearly equal lengths of intact cable either side of the
fault constitute the twin tuned circuit bandpass filter
with their distributed inductance and capacitance.
If the fault is well removed from the centre point of

the cable run

its

position can still be determined

reasonably well from the transient frequency and the
listed cable characteristics. In this manner it is possible to test extensive cable runs in communal aerial
or CCTV distribution systems.
The ringing transient vanishes entirely as soon as
the proper connection is restored in the outlet junction box.

ADJUSTING TUNED CIRCUITS
Slaved ringing with the internal multivibrator as
signal generator is also useful for adjusting tuned
circuits which are inaccessible to a grid dip oscillator,
e.g. because the coil is in a completely enclosed ferrite pot core. In such cases apply the master pulse
to the tuned circuit in series with a carbon resistor of
value 2 to 47k.Q (to be determined by trial and error)
and at the same time connect the tuned circuit via the

signal probe directly to the oscilloscope. Use the
strobe unit to display the resulting transient whose
frequency can thus be determined and is the resonant
frequency of the tuned circuit being tested.

OTHER APPLICATIONS
Ringing transients or transients due to instability
need not be coincident with a step function. For
example if a faulty amplifier is driven with a large
sinewave signal, bursts of parasitic oscillation may
appear with any phase relationship to this sine wave.

Even step function ringing or parasitics may

be the result of other drive waveforms produced
inside the equipment in question. For all these
cases the general strobe function with free choice
of strobe ramp phase position, usually with internal
sync of the master multivibrator, will be required.
It is necessary to loop the signal through the strobe
timebase unit only if internal sync is used.
External

sync must be used

if certain phase

relationships with respect to a reference waveform
are of interest or if the signal waveform is not truly
periodic.

This is the case for a composite video

waveform which is strictly periodic only with respect
to the sync pulses. The picture content is aperiodic
with a mean repetition frequency. This is unaccept-

able for any normal sync circuit which is also the
reason why a television receiver must employ a
sync separator to isolate the truly periodic sync
pulses from the quasi -periodic picture content.

Similarly, synchronisation is possible but strongly
dependent on picture content if taken directly from
a television waveform in the strobe timebase unit.
When working on CCTV and broadcast television

(b)
GATED STROBE
DISPLAY

Showing transient
over full screen
equipment it is preferable to switch to external sync

and feed in a clean line or field waveform from
some suitable point of the equipment, such as the
scan coils or an early stage of the line or field
timebase. The display signal then need not be
looped through the strobe timebase unit but can

be taken via the signal probe straight to the oscilloscope Y -input in the normal manner, the probe
being moved in succession to all test points of
interest without ever losing sync. External sync
is thus desirable whenever numerous waveforms

having the same repetition frequency but widely
differing shapes and amplitudes are to be observed
in succession, as is usually the case when checking
through a television receiver.
Once the master multivibrator has been synchro-

nised to half the line or field frequency-using an

external sync signal taken via a separate sync cable

from any convenient point in the TV receiver-it
is merely necessary to use the vertical gain control

on the oscilloscope and the gate delay and gate
width controls on the strobe timebase unit whilst
checking through the TV receiver. These three
controls are all independent of each other so that

operation is extremely simple and straightforward.
If the vertical amplitude of the display is too small
or too large when the signal probe is moved to a
new test point in the TV receiver, adjust the vertical
gain control on the oscilloscope. The gate delay
control is adjusted to select the phase position at
which the signal waveform is to be observed and
the gate width control is set independently to the
desired phase angle of the waveform which is to
be included in the strobe display.
One complete cycle can always be accommodated

the strobe trace simply by switching the gate
width to 100p.sec (line) or 30msec (field). Each
new waveform is first observed in this full cycle
setting. If transient detail is seen to be present,
move it with the gate delay control so that it is
close to the start of the full cycle trace and then
switch down the gate width so that the transient
in

detail expands progressively across the screen.
TO BE CONTINUED
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reports from our US DX -TV friends we shall be
hearing of their reception of BBC-ORTF in Band I

complete with images, which is alas rather unlikely
for us over here. Just to recapitulate, the lowest US
channel is A2 (vision 55.25MHz, sound 59.75MHz),
both "high" frequencies unless F2 conditions are
superb, whereas our American friends have BBC -1
available on 45MHz vision, 41.50MHz sound, and
ORFT Ch.F2 on 52.40MHz vision and 41.25MHz
sound, which must help quite a lot at this period of
the 10-11 year cycle.

A MONTHLY FEATURE
FOR DX ENTHUSIASTS
CHARLES RAFAREL

Now to the SpE log here for the period 1-28/2/70:
3/2/70 Sweden E4.
8/2/70 USSR RI.
9/2/70 USSR R1 and Poland Rl.
12/2/70 Sweden E2.
19/2/70 Poland RI.
21/2/70 Poland Rl.

As noted above F2 was better with the USSR

THERE has been just no change so far in the disastrous SpE DX conditions we reported last month,
and what openings there were did not seem to be as
good. I hope this time 1 can safely say that things
have been so bad they just cannot get worse. This

38-41M Hz forward -scatter network very good on the
9th, 15th, 20th, 21st, 22nd, 23rd, 24th, 25th, 26th and
27th. Even better was the reception of the US paging

generally bad weather with snow etc. has ruined any
chances of compensation in the form of usable tropospheric reception. The only bright spot this time
has been a further increase in F2 activity which was
even better than in January.

showing some promise was the 19th when the "local"
French came in at reasonable strength. By the 20th

has been an all time low for winter SpE and the

I suspect that in due course when we get more
RANDOM METEOR TABLE FOR ANY YEAR,
SHOWING FREQUENCY AT ANY DATE
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inclusive.

The Trops were just terrible. The only day here

they had dropped back again into the background
As 1 write however the plants are in bud
so spring with better conditions cannot be long
" hash".

delayed now.

As promised we continue with the possibilities of

meteor reflections in Band III, including the promised

meteor table. To use this table simply pick the date

that you wish to know about in the extreme left

>.

c
2-)-)<

stations, often at good strength, on the 23rd to 25th
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(,)

9 37 10
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21 22 15
15 32 10
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32 33 14
18 42 14
22 66 34
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column then under the month involved read down
until the date and month lines cross. For example
the count on the 10th of October is 12.
This table is "brand new" to DX -TV work and
opens up the possibility of predicting the chances of
getting meteor -reflected signals (in Bands I/II and
also in Band III) on any given date. Your reports
will be of great interest to us and to Bob Cooper,
as mentioned last month. I will be pleased to forward your reports to him as a measure of repayment
for furnishing this most interesting information about
this new DX -TV system.
Bob Cooper goes on to say: "It has been my own

experience that dates with counts of under 20 are
seldom worth losing sleep over, 20-30 are above
average and 31 plus are in the meteor shower
category. The peak dates shown of course reflect the
occurrence dates of all major night-time meteor
showers. You may find it useful to make up a calendar for each month in advance, listing the dates with
different coloured pens. My working one has dates
in blue for counts of 20 or under, green for 21-29
and red for 30 and over. In this way I can easily
spot when I should be active with my gear (a red
date is a "must", a green is worthwhile and a blue
is "forget it")".
Now for some comment from Bob Cooper, Roger
Bunney and myself as to the reception techniques

that must be employed-I must

stress that the
requirements noted are really important. (1) A really

high -gain receiver. (2) A good aerial preamplifier,
20dB gain or better. (3) A good aerial array for
-continued on page 365
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SERVICING

itelevision
receivers
L. LAWRY-JOHNS

BUSH -MURPHY TV16IU/V1910U-continued

The Video Stage
A PFL200 valve functions as the video amplifier
and sync separator. This valve can give trouble
resulting in a variety of effects from straightforward
loss of contrast or sync to a more disastrous cook
up of components and damage to the printed panel
which may necessitate stripping back one or more
tracks and replacing with wiring. This sort of thing
is pretty well self-evident and is irritating rather
than mystifying.
A little more subtle is the habit of 2C44 (10µF)
drying up or becoming otherwise open -circuit. This
affects u.h.f. reception more than v.h.f. The effect is

one of very weak sync where the field tends to
roll up or down. A similar effect, attended by
more marked loss of contrast, is caused by 2C45
(320µ.F) becoming open -circuit. When the loss of
sync also affects v.h.f. it is well to check the heater
current as this may be the only indication that
the heater circuit diode has shorted. No accurate
measurements are required; a look is all that if.
ISIc

4R3 may be

ICS

needed to see if the valve heaters are glowing more
brightly than normal. To make certain a check can
be made for 75V d.c. at the junction of 3R58 and

P/S8.

Line Timebase
It is the writer's own experience that the line
oscillator and output valves do not give a lot of
trouble. The main defects seem to centre around
the discriminator diodes (3MR1, 2) the boost line

capacitor 3C18 0.1µE which is at chassis potential

at one end, and the PL504 screen feed resistor
3R22 (2142).

Discriminator diodes 3MR1 and 3MR2 cause loss

of line hold etc. and being combined with 3MR3
can be replaced with a direct replacement block or
by three separate diodes which is not difficult if
the correct polarity is observed.
The boost capacitor causes more trouble since
it can trigger off a chain reaction and the best
thing which can happen (and does) is that the
ISIg

IC18

18141 and

4C17 120pF.
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unit A634 and line output unit A5811,4585.

previously mentioned dropper section of 14Q goes
The alternative is that the fuse fails
(nice) or that the PY88 develops a heater -cathode
short (nasty) with the risk of damage to one of
the rectifiers before the fuse fails. This risk was
doubled in earlier models (TV145U etc.) since the
boost capacitor was made up of two 0 l,uF capacitors
connected in parallel.
The screen feed resistor 3R22 may fail of its own
account in which case the print will not be damaged,
but where there are obvious signs of over -heating,
melted solder etc. it is well to check both the
PL504 and 3C15.
Check the 4.7kci resistor (3R28) across the line
linearity coil 3L7 if striations are present.

open -circuit.

Lack of Width
This follows the usual pattern of either a low

emission PL504 or a faulty resistor (3R20, 3R21)possibly 3VDR1-in the width circuit and should
not cause any trouble.

IF Stages
One of the annoying things about transistorised
receivers is the tendency for one or more transistors
to fail in the event of an arc -over or spark at some
other part of the receiver, e.g. the tube base, line

Whilst the inclusion of
resistors in the collector circuit reduces the failure
Hence a sharp disturbance
rate, it still occurs.
in a valved stage can cause the failure of a tranor field output stages.

sistor in another.
A faulty stage or transistor can quickly be located
by signal injection and then voltage readings at

the collector, base and emitter of the suspect. The
transistors are npn types with a positive collector
rail. The voltages to be expected are given in
the circuit diagrams and no difficulty should be
experienced.

The contrast and a.g.c. controls tend to have a

sharp cut-off so the settings should be checked

before suspecting a fault in the tuner or i.f. stages.

Tuner Unit
This is in two sections as shown. Trouble is
usually confined to faulty switching or a faulty

transistor.

Do not disturb the layout in any way and ensure
that replacements are exact and occupy the same
position as the original. Weak u.h.f. signals where
the aerial is known to be good should direct attention to 4VTI (BF180) and wrong readings at 4R4

-continued on page 365
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QUITE a few old hands will recall the days of Band I
only aerials. It seemed wonderful then that domestic quality signals could be transmitted, propagated and

received at such high frequencies on channel 1. A
lot was written about the problems that would almost

certainly be involved when the top end of Band I
(channel 5) was made active. Not only did we

overcome the problems of rising noise with increasing
frequency in the front -ends and those associated with
propagation but we then entered even higher

frequency realms and gallantly opened up Band III
for a second TV programme and activated lots of
channels to provide a country -wide service. Apart
from the intrinsically insoluble co- and adjacent channel shortcomings of covering the whole country
with two programmes within a somewhat restricted
v.h.f. spectrum (v.h.f. in reality extends from 30 to
300MHz or from 10 metres to 1 metre) we progressively overcame the new problems of Band III working at transmitter, aerial and set and ended up with
a remarkably efficient two -programme TV service
that could neither be improved in terms of picture
definition nor in terms of programme multiplication.
We were stuck.
We then followed America, explored the u.h.f.
spectrum and eventually introduced a third programme within this spectrum (u.h.f. extends from 300
to 3,000MHz or from 1 to 0.1 metre). This time we
gave ourselves much more elbow room, so to speak,

for a significantly greater number of TV channels

can be accommodated in the overall 2,700MHz

spectrum of u.h.f. than in the 270MHz spectrum of

Table 1: Standard u.h.f. aerial groups.
Group

Colour
Code

Channels

A

Red

21-34

B

Yellow

39-51

C
D

Green
Blue

E

Brown

50-66
49-68
39-68

Frequencies

Range

MHz

MHz

470-582
614-718
702-838
694-854
614-854

112
104
136
160
240

Reproduced from "The Practical Aerial Handbook," 2nd
Edition, by Gordon J. King, published by Butterworths.

v.h.f. Although this may appear to be an excessive
amount of additional TV spectrum it was necessary
for three prime reasons. One because we decided
early in the game that we would ultimately abandon
the v.h.f. spectrum for the major part of domestic
television and concentrate on up to a total of four
programmes, country -wide, in the u.h.f. spectrum;

two because we decided to enhance the display defini-

tion by changing from the early 405 -line system to
the better 625 -line system which demands greater
channel width than the former; and three because
the effective area over which consistently good u.h.f.
reception is possible from any given transmitter is
less than in the v.h.f. spectrum, calling for many more
u.h.f. transmitters than v.h.f. ones for country -wide
coverage.

Co -channel Interference

Thus although the u.h.f. spectrum may appear

unduly wide the number of 625 -line TV channels that

it provides is still below that required for four programmes in all parts of the country on separate
channels. This means that we still have to go in

for channel sharing but as in the v.h.f. spectrum

this is very carefully engineered so that the transmitters sharing channels are as far as practicable away
from each other. Moreover the directivity of the
transmitting aerials and their orientation are arranged
so that the smallest possible signal field is radiated

towards the area in which the nearest u.h.f. transmitter is using the same channel. In this way it is
hoped to avoid co -channel interference problems;

but just how well this arrangement will work in practice when each area is provided with three (BBC -1,
BBC -2 and ITV) and subsequently four lots of programme signals will significantly depend on the

efficiency of the receiving aerials as we shall see.
And since it is assumed that we know a bit more
about television than the chap in the street, it is our
duty at least to ensure that our own installations
are perfectly in order and operating as efficiently as
possible. It is indeed noteworthy that about half
the complaints received by the BBC (and this is
only one of a number of authorities) about adverse
Our heading photograph shows the Aeria/ite Go/den Gain Supreme
fringe u.h.f. array.
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u.h.f. reception are eventually traced to badly erected,
wrong type or inadequate aerials.
In addition to reducing the possibility of co -channel
interference, the u.h.f. receiving aerial is also a highly
critical link to good colour reception, to correct

balance of the received signals of a local group and
to optimum signal-to-noise performance (i.e. least

grain on the picture and hiss on sound) of

the

receiving system as a whole.
Each area has been assigned a group of four u.h.f.
channels. Quite a few are currently using one of the

assigned channels for BBC -2 and some are also

using two more channels for BBC -1 and ITV, both
in monochrome and colour. At the time of writing
about half Britain's television viewers could if they

is the dipole or radiator terminal resistance, for we
have to ensure that this holds sensibly constant at the
matching feeder impedance (typically 75 ohms) over
the entire bandwidth without deep changes into
reactance-C or L. Two is the overall response
itself, for steps in this-especially at frequencies corresponding to the required u.h.f. channels-could
impair the luminance-chroma ratio of a colour signal and thus disturb the colour displays at the set

or at least put the set into some difficulty, while excesend -of -response roll -off could diminish the

sive

array's efficiency at the group's terminal channels,

again affecting colour reception. Three is the polar
response, for this too should remain essentially

constant over the entire spectrum and the design

Ls FOR
wanted to receive all three programmes in mono-

chrome and often in colour on u.h.f. This means that
they could abandon their old v.h.f. aerials and instead
employ a solitary, neat u.h.f. wideband array for the
existing three programmes with the knowledge that
this single array will be suitable for the fourth programme when it becomes available (there is nothing
definite about this fourth programme yet).

One Aerial All Programmes
The aerial of the seventies is therefore a compact

u.h.f. array which will satisfy all foreseeable develop-

ments in domestic entertainment television. It is
important fully to realise that this one aerial will
cater for all the channels of a local group, but-very
important-it will only do this when it is very accurately designed, erected and orientated. There is a

great deal more to the design of wideband u.h.f.
aerials than many readers seem to realise. In the
good old v.h.f. days we used an aerial "peaked" to
a single channel and if we wanted to make one of
these ourselves the problems were relatively small
provided we used the well-known formulae for element dimensions, spacings and so on. A peaked
aerial like this can be designed so that it " looks"
pretty well resistive to the feeder through which the
signal is conveyed to the set. Moreover when it is so

peaked the directivity of a yagi type automatically
maximises in the forward direction and so both prime

K. ROYAL

?WE

must avoid lobes appearing at the sides and at the
rear of an array at the different frequencies over the

channels
requirement of maximum co -channel discrimirration
previously referred to.

Poor or Incorrect Design
These are no mean tasks and the majority

of

home-made aerials are unlikely to satisfy them all.
A lab -full of specialised equipment and a well
tailored test site are necessary for proper test plottings of new designs, such plottings then revealing
how the polar response, impedance, bandwidth and
so on are collectively or separately affected when a
change is made, for example to the length or spacing
of an element,
This is not to imply that home-made aerials will
not work at all. Indeed it is possible that an array
of given complexity when home-made and constructed in accordance with the old -established rules will
exhibit better gain on one specific channel than a
very carefully designed wideband commercial aerial.
This is all very well at the moment in those areas
where only BBC -2 is being transmitted. But where
the three channels are active, users of such aerials

will almost certainly find that some channels-if
receivable at all-will carry more noise (i.e. background grain) than the one to which the aerial is

parameters-frequency and directivity-are reason-

peaked.

feeder.

appear to have been made in a hurry to satisfy the
initial demand for a BBC -2 aerial and as a consequence are peaked to BBC -2. Thus' their owners
are having difficulty in obtaining good reception
from the recently introduced BBC -1 and ITV pro-

ably well satisfied and we can also be fairly sure that
the dipole terminals will appear resistive to the

When however an aerial is designed for wideband
working over a spectrum of up to 100MHz or more
for four -channel operation trouble really starts. There
are three main factors that we have to control. One

Sadly this effect is not confined only to homemade arrays, for some early commercial u.h.f. aerials
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grammes, especially

when

these

are

in

result

colour.

is to replace it

with one of the latest wideband

models and cut your losses!

aerials in terms of response, directivity and so forth
and have since kept rigidly to these. So even an
early aerial originating from such reputable manu-

facturers should not be plagued with the above -mentioned shortcomings. Regarding bandwidth versus
gain the standard dictates a variation not exceeding

times the lobes tend to expand and/or multiply by
mounting two aerials broadside or one above the
other, but such sta,cking can improve the main lobe

1dB over a channel and 3dB over the entire bandFor directivity a minimum front -to -back
ratio of 16dB for arrays of five or more elements is
specified. Such parameters are very difficult for the
amateur aerial constructor to control.

width.

directivity and increase the gain. Two in -line (yagi)
arrays properly connected together can give a gain
increase of up to 3dB and four up to 6dB. Fig. 2
shows how the minor lobes increase with stacking.
Pick-up efficiency is expressed in dB gain relative
to a single dipole tuned to the same frequency. Thus
an array with a gain of 3dB means that on -beam the
signal extracted from a given field intensity is twice
that of the dipole alone.

The latter aspect might seem relatively unimportant
right now in some areas, but it must be remembered
that there will be ultimately in excess of 1,000 u.h.f.
transmitters sharing about 44 channels! Thus an
aerial with a poor front -to -back ratio installed now
would certainly be likely to respond later to unwanted

One thing about u.h.f. arrays is that we can use
many more elements than on v.h.f. without making
the system unduly bulky. This is just as well because
the shorter the aerial the less signal it extracts from
the passing radio wave. TV aerials are tuned devices

signals arriving at the rear and sharing the same
channel as the wanted signal arriving at the front.

Front -to -back ratio expresses the " pickup efficiency"

at the front of the aerial relative to that at the rear.
As I have already pointed out, similar trouble can
result from co -channel signals arriving at the sides
of an aerial or at various angles relative to its axis

and the efficiency of a dipole for instance is maximum
when its length is almost half the wavelength of the
signal it is required to receive. We say almost half

if its overall design is poor with side lobes or pickup.

because the wave velocity is reduced by about 5%
owing to the wave passing into the aerial from free
space: this means that the tuned length of the aerial
is about 5% shorter than the in -space signal half
wavelength. No significant improvement in pick-up

It is of course well known that the distance over
which u.h.f. signals travel is limited. Nevertheless
under certain reception conditions such signals can
produce quite a strong field at distances of several

hundred miles from the transmitter, so one can
imagine the magnitude of interference that could

efficiency results by increasing the length of the aerial

10

0

9

8

40 -odd

often called) of an eighteen -element yagi. The major
elongated pattern indicates the angles, relative to
0 degrees (the on -beam orientation), over which the
aerial picks up signal. This indicates that if the array
is about 10 degrees off -beam either side the response
falls by about 2 points from maximum, given as 10,.
while if it is 20 degrees off there is virtually no
pick-up at all. The importance of accurately beaming
a yagi to the station is thus clearly shown. The minor
patterns (or lobes as they are called) are not uncommon with high -gain arrays and it is the job of the
designer to keep these as small as possible. Some-

Some years ago the major aerial manufacturers
worked out certain minimum standards for u.h.f.

8

sharing

Now let us look a little more. technically at some
of the points so far discussed. Fig. I shows the
horizontal polar response (or "diagram" as it is

Minimum Standards

9

transmitters

Technicalities

new single -standard set or a colour set costing several
hundred pounds. The same applies to u.h.f. aerial
preamplifiers. Some of the early ones were purposely
designed to peak BBC -2; but those made now are
(or should) be wideband models.

0

1,000

and sides.

It is pointless to toler-

ate noisy pictures and excessive interference on a
potentially high -definition TV system for the sake
of a few pounds, particularly if you are running a

0 350

from

channels under such reception conditions if the
receiving aerial has spurious responses at the rear

If you have an aerial like this the only thing to do

8

since this will merely detune it and possibly detract
from its efficiency. Thus a u.h.f. half -wave dipole
working in say the C group of channels (Band V)
is only about 7in. long as compared with about 127in.
for a Band I, channel 1 dipole. This is the reason why
u.h.f. aerials, even those working close to a trans mitter, generally have more parasitic elements (i.e.

directors and a reflector system) than their v.h.f.

counterparts whose elements are longer when tuned.

7

The strength of the signal delivered by a tuned

6543

2

2

34 56

6543

2

234 56

Fig. 1 (left): Horizontal polar diagram of 18 -element yagi
(including reflector system). This has a front -to -back
ratio of about 26dB.
Fig. 2 (right): Horizontal polar diagram of four 12 -element
yagi arrays in side -by -side and stacked formation. While
this has a front -to -back ratio of about 26dB, as in Fig. 1,

dipole is equal to the product of the dipole's effective
length in metres and the signal field in volts/metre
divided by two. The' effective length of a tuned
dipole is given by A/r. However the signal actually
received by the set is less than this owing to the

attenuation of the coaxial cable and the losses at
u.h.f. in plugs, sockets, filters and so forth. In weak
signal areas therefore only the best low -loss u.h.f.

coaxial cable should be used; plugs and sockets

the overall gain is some 3dB better than the single

should be very carefully fitted and filters should be

18 -element yagi. Note the development of the minor side
lobes which is sometimes a tendency with stacking.

Fortunately the fall in the effective efficiency of a

avoided.
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dipole as the signal frequency is increased (excluding

the extra "gain" provided by parastic elements) is
countered by the stronger signal field evoked by
transmitters at increasing frequency, even though
the power remains constant, coupled with the rela-

tively high gain provided by u.h.f. transmitting aerials
of feasible size, the design laws of which are similar
to those of receiving aerials. A transmitting aerial

with say a gain of 10 times would give an effective
radiated power of lk W from a 100W transmitter, but
generally this power would be concentrated in a
specific direction.

The signal field in volts/metre can be expressed
htx
2.58 V WA
x d2

as

where ht. and hr are the heights of the transmitting

and receiving aerials in metres, W is the power of the
aerial signal in kilowatts, A the signal wavelength in
metres and d the distance from the transmitter.
This clearly shows that the signal field is proportional
to the height of the aerials and inversely proportional
to the wavelength. Thus as the wavelength is made
smaller (frequency increased) the signal field increases.
The expression also reveals that the signal field falls
off in accordance with the well-known inverse square
law (i.e. 1/d2). The power at the aerial of course
also affects the strength of the signal field, but less
than generally realised. The height of the aerials is
more important, especially towards the edge of the
service area and into the fringe. Remember therefore that one of the most important factors involved

in good u.h.f. reception is that of receiving aerial
height. The transmitting people make sure they
satisfy this factor adequately at their end!

Aerial Design
The majority of u.h.f. aerials are based on the
yagi principle where the tuned dipole (about 5%

shorter than the in -space signal half wavelength) has
a reflector or reflector system behind it and a number

of spaced directors in front of it.

The centre

impedance of a tuned dipole is about 75 ohms which
dB gain over

Standing

1/2 wave dipole

wave ratio

43

- 2.0

2-

- 1.8

16

1

1.4

VSWR

2

1

1. frequency LF

0

Band

Centre

the power is proportional to the square of the current.
To keep the centre impedance essentially resistive

and at a constant value over the aerial's bandwidth
one fold of the dipole may be of a greater metal mass

than the other, or it may be differently shaped.

A

simple half -wave dipole is akin to a tuned circuit
and because of this it exhibits an increasing inductive
reactance and a decreasing capacitive reactance

across its terminals when the length is in excess of
the signal wavelength, and vice versa (see Fig. 3).
Thus to maintain an essentially constant resistive

"impedance" over the aerial's bandwidth the designer
has to work one electrical parameter against another
and compromise to some extent. However the wide band design is influenced by the presence of the
parastic elements which work something like tuned
and coupled circuits which when they are all.

resonated to the same frequency tends to increase

the effective Q and reduce the bandwidth, just the
opposite to requirements.

However by staggering the tuning so to speak, by
"phasing" the elements and by carefully adjusting
their coupling, the bandwidth can be increased just
as it can in radio circuits. Tuning is achieved by

adjusting the length of the parastic elements while the
spacing between them determines the coupling coefficient and phasing. Even when an array has been
optimised in this way there is still the possibility

of the dipole impedance swinging reactive or away
from the nominal 75 ohms unless precautions against
this have been engineered into the design. Conditions
like these can seriously reduce the signal transfer to
the receiver by giving rise to standing waves on the
feeder and by impairing the power coupling to the
first r.f. amplifier, especially when this is a u.h.f.
transistor.

Commercial Ideas
Schemes for maintaining a resistive load over the
required bandwidth have resulted in the diverse u.h.f.
aerial designs of recent years. Belling and Lee for

GAIN

5

makes a very good match to 75 -ohm coaxial cable.
However when directors and a reflector system are
added the impedance falls significantly and to bring
it back to about 75 ohms again the artifice of folding
the dipole is adopted. This allows the signal current
to divide between two parallel paths and because of
this the centre or feed impedance is stepped up by
a factor of four. This factor of four arises because

1.2

1

2

3

1. frequency HF

Fig. 3: The degree of mismatch over the bandwidth can be
expressed as volts -standing -wave -ratio (VSWR in the
diagram). The smaller the ratio the better the matching.
The diagram shows that at band -centre the matching is
almost perfect while either side of resonance it falls.
A wideband aerial is designed to minimize the increase
in VSWR over the entire channel group.

example employed dipoles of special shape (now
continued by Antiference) while Antiference have
used a pair of coupled dipoles working "differentially " to counter mismatching arising from reactive
swings over the bandwidth. J -Beam have used

special balun transformers and continue to do so
on their latest Multibeam and earlier Parabeam
arrays. The radiator of these arrays is based on the
skeleton slot principle rather than the dipole and
since the terminal impedance is high on the slot
compared with 75 ohms the balun, which is patented,
serves both as an impedance transformer and as a
wideband matching device. Fig. 4 shows how the
J -Beam balun is formed.
All the major aerial manufactures have their own
pet ideas for securing a resistive feed over the
required wide spectrum of the channel groups (listed
in Table 1) but in addition to taming this area of the
overall design the polar response must hold fairly
accurately over the bandwidth. Indeed if the designer
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act something like parasitic elements, and in this
way a very smooth bandwidth with consistency of
polar diagram and loading is achieved. The gain is
intrinsically less than that of a comparable yagi

(b)

Fig. 4: Development of the J -Beam inverse balun: (a)
shows the basic matching stub principle which gives a
75 -ohm coax feed from the relatively higher terminal
impedance of a skeleton slot radiator while (b) shows

Fig. 6: Transmission -line
cross -boom of the log periodic aerial.

how J -Beam simulate the principle by means of a wound
component.

fails to do his sums correctly it is possible for the
array to "back -fire" at certain frequencies within
the bandwidth with obvious impairment to the front to -back ratio as shown in Fig. 5.
A technique that has recently been applied to
domestic television aerials by Antiference, first in

Band III and later in Bands IV and V, has given
birth to the so-called log -periodic aerial. Although
it looks like the conventional yagi its principle of
working differs considerably. The array is composed of a series of in -line dipoles correctly matched

to a special transmission line forming the boom
which takes the normal feeder (see Fig. 6). The
tuned frequenCy of successive dipoles is tapered so
that as the signal frequency is varied over the bandwidth the resonance swings smoothly from one dipole
to the next and so on over the series. Length and

spacing of the dipoles are based on a logarithmic

law (hence the aerial's name) and the system will only
work when the dipoles are alternately phased along
the boom. This is where the special boom -type
transmission line comes in. At any frequency within
the bandwidth the dipoles which are inactive tend to
140

120

90

60

40

array but in areas of fair signals its other attributes
can be very desirable.
Another idea, promoted by J -Beam, involves the
use of special director elements. Those of the J Beam Multibeam range for example are four pronged devices and a considerable amount of basic
research undertaken by J -Beam Aerials revealed
that a single array employing this kind of "pronged"
director throughout in conjunction with the J -Beam
skeleton -slot radiator and inverse balun already described yielded almost the same high gain as a far
more complicated stack- of ordinary yagi arrays. Fig.
7

gives some idea of the gain versus bandwidth

characteristics of a Multibeam aerial.

Basic Design Material
We have seen that there is a great deal to the
design of efficient wideband u.h.f. aerials, possibly
more than may have been realised. Bearing in mind
the relatively low cost of guaranteed commercial
arrays one wonders whether it is worthwhile to go to
the trouble of making one's own, especially taking
into account the "gamble" involved-when designing
16

160

11

10

620

640

660

.660

700

CH. 40

Fig. 5: Wrong design can cause a yagi to "back -fire" at
certain frequencies within the bandwidth with a resulting
impairment to the front -to -back ratio.

720

740

CH.51

Frequency MHz

Fig. 7: Gain -bandwidth characteristic

Multibeam MBM38 array.

of the J -Beam
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without specialised equipment-in obtaining an overall optimised design. Nevertheless quite successful
u.h.f. aerials have

(I) Length of dipole in inches=5,616/frequency in
MHz.

Length of reflector in inches=5,976/frequency
in MHz.

(3)
(4)

(5)
(6)
(7)

Length of first director in inches=5,400/frequency in MHz.
Spacing (0.25A.) reflector to dipole in inches=
3,052/frequency in MHz.
Spacing (0.13A) director to dipole in inches=
1,546/frequency in MHz.

Spacing (0.13A.) director to director as (5).
Directors after the first can reduce progressively
in length by

These

-continued from page 356

been made at home and for

enthusiasts wishing to have a go the following formulae will be of interest:

(2)

DX -TV

parameters will

result essentially in a

"channelised" response and adjustments along the
lines examined in this article will be required to
lists the
obtain wideband characteristics. Table
1

five standard channel groups, the identification letters

and colours, the channels and frequencies involved
and the range of the groups in MHz. It will be seen
that the frequency range is not the same for all
groups, becoming wider with ascending group letter.

Groups D and E cater for those areas which for

the

appropriate Band/Channel, in excess of 13dB

forward gain if possible. (4) It is very important that
your receiver is (a) accurately calibrated for each
channel you wish to investigate and that (b) your

line and field lock controls are correctly set for 625

lines, 50 fields.
The set must lock -in on any picture received immediately. You will apprpciate that one second or so

signal bursts allow no time for readjustment of the
controls. So get your receiver set up correctly, position the aerial towards the area of hoped for reception-for the British Isles I would suggest towards

the North East, midway between the USSR and

Scandinavia-then keep your attention riveted on the
screen, and the best of good luck to you all!
Bob Cooper says that so far his reactions have been
too slow to get any off -screen photos, so you know
what we are up against! This new type of reception
is I feel strictly for the established DXer and not for
beginners until they have had a lot of SpE experience. It is however a very worthwhile project and
can open up further DX fields for us that are independent of SpE and/or Trop conditions. Reception
has already been achieved at the 1.f. end of Band III
and further investigation could show that it applies
throughout the band.

some reason cannot use the basic 88 MHz bandwidth.

IN NEXT MONTH'S ISSUE

.

. .

TV IN THE DARK
SERVICING TV RECEIVERS
-continued from page 359

and 4R7 will normally show whether this transistor
is in fact the cause of the trouble.

System Switching
The method of switching on both panels is somewhat less than ideal and should be checked several
times as the throw can vary. The left side is

adjusted by moving the panel up or down and

tightening the top and bottom screws in the correct
positions. The right side is adjusted by opening
or closing the V-shaped wire at the top.

Voltage Conditions

Most TV camera tubes are relatively insensitive,
requiring high studio light levels. Techniques used
in some specialised modern tubes have however
led to remarkable advances, with clear TV pictures
produced under starlight conditions, i.e. illumination

levels millions of times less than those used
broadcasting studios.
fully described.

in

These new techniques are

THE 625 -LINE RECEIVER
Next month we shall be publishing full underchassis
wiring details for the constructor's single -standard
625 -line receiver.

POWER SUPPLY CIRCUITS
A detailed account of the power supply arrangements

The readings given on the circuit diagrams were
measured with 240V a.c. mains input, small signal
input, contrast set for normal picture and normal
width and height using an Avo Model 8 (20,0000/V).
Voltages followed by an asterisk were taken on 625

used in TV receivers-including hybrid and colour
sets-with fault summary.

lines.

of the R -Y chroma signal

Picture Tube
l9in. models are fitted with an A47 -11W or
CME1905 picture tube, 23in. models with an A59 I

I W or CME2305 tube.

Associated Models
Many Defiant models marketed by the C.W.S.,
for example the 903 and 303, employ this as well
as earlier and later Bush chassis.
NEXT MONTH: GEC-SOBELL 2010-1010 SERIES

R -Y PHASE ALTERNATION
The heart of a PAL colour receiver is the circuitry
needed to process the line -by-line phase alternation
principles involved
explained.
The

in

and

the PAL system.
circuits used

are

SERVICING TV RECEIVERS
A large number of models are fitted with the basic
GEC-Sobell 2010-1010 chassis, the subject of our
next servicing feature.

PLUS ALL THE REGULAR FEATURES

JUNE ISSUE ON SALE MAY 21
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SINGLE -STANDARD PART 3

1214INE RECEIVER
FOR THE CONSTRUCTOR

WE have now reached the stage when the line time base arrangements can be examined in detail. Four
of the eight valves used in the receiver are employed
in the line timebase section so it will be realised that
this part represents a large proportion of the circuit
the constructor is required to build.
As the majority of readers will be well aware the
line timebase besides providing the line scanning

The basic system is shown in block form in Fig. 5.
The line oscillator drives the output stage and a
sample of the output waveform is taken to the cornparator where it is compared with the incoming
line sync pulses. Depending upon whether the
repetition rate of the incoming pulses is greater or
less than the repetition rate of the timebase, the
output from the discriminator will be a d.c. potential
above or below earth. When the natural repetition
rate of the timebase is the same as that of the sync
pulses the discriminator output is zero.
Between the discriminator and the line oscillator

for the picture tube also supplies the e.h.t. needed
by the tube final anode and a boosted h.t. rail. The
boost rail feeds the charging circuit of the field
timebase and the first anode of the picture tube.

Therefore we can think of the line timebase in

is interposed a circuit with a time -constant equivalent

to several picture lines, so that a significant error control voltage cannot build up as a result of individual line pulse disturbances. Also the effect of

relation to the remainder of the receiver as a " black

box" with synchronising pulses and power, fed in
and the boosted h.t., e.h.t. and line scanning coming
out. Since it is possible to regard the line timebase
section as a unit we will first discuss the circuit
as a whole and then deal with its detailed internal

noise on the sync pulses is significantly reduced. In
effect this automatic frequency control system gives
the timebase a running effect similar to mechanical
inertia, hence the term "flywheel timebase".
Some readers will have recognised the foregoing
dscription as that of a servo system, which brings us
to two further design considerations, pull -in range
and timebase stability. The pull -in range simply
means the maximum frequency difference between
input signal and oscillator that the system can correct
before manipulation of the line hold control is neces-

functions.

Basic Considerations
The timebase is supplied with a positive h.t. rail
of 230V and synchronising pulses from the sync
separator stage V2a. While the noise -cancelling
sync separator described in last month's issue reduces
extraneous pulses to a minimum, it is still possible

sary.

for noise occurring during a sync pulse period to

disturbance.
To

Line

The reader will now realise that here, as in the

scanning
coils
etc.
Output
Line
oscillator -1°. stage

majority of design work, a suitable compromise has
to be made between two conflicting requirements.

-6-11"

The best oscillator circuit from the stability point
of view is one using a tuned circuit. LC oscillators
are in fact used in the majority of colour receiver
line timebase designs. The stability of such an
oscillator is determined by the capacitance and
inductance and depends little on such factors as

sync

pulses

Fig. 5: Block diagram showing the basic operation of a
flywheel line timebase.

The type of circuit employed controls the line
timebase speed by comparing the mean incoming
pulse rate with a sample of the timebase output,
rather than having every line triggered by an incoming pulse. Experienced readers will recognise this as
the flywheel timebase technique. Random inter-

ference with the regular chain of sync pulses has
little effect since the timebase responds only to the
aggregate comparison of a large number of pulses.

is important to note that while a wide

immunity, tending to defeat the whole object of the
exercise! This deterioration results from the necessary choice of time -constant in the filter circuit
between the comparator and oscillator. From the
noise point of view a narrow pull -in range is best.
This however requires good oscillator stability since
if the oscillator drifts badly the control circuit will
not be able to apply sufficient correction.

be designed to minimise the effects of sync pulse

AFC

It

pull -in range would superficially appear to be worthwhile it also involves a deterioration in noise

operate the cancelling circuit so that the output pulse
is removed. Considering the rate of line scanning,
there is a high probability that sustained interference
will bring about the deletion of line pulses. Lower level interference below the cancellation threshold
can produce additional incorrect line sync pulses. It
will be appreciated therefore that the timebase should

Comparator

KEITH CUMMINS

ageing valves etc.

From the constructor's point of view however
an LC oscillator has one daunting disadvantage.

the need for a special inductor with a large number
of turns. It was decided therefore to adopt a
compromise solution, using a multivibrator circuit
with as good stability as possible. This course of
action appears to have been completely satisfactory
and the circuit as shown (Fig. 6) represents the result
of a rigorous period of evaluation and test. The
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pull -in range has to be wider than would have been
necessary had an LC oscillator been employed, but

the noise immunity has proved to be completely
adequate on test.

Flywheel Sync Circuit
We will next look at the circuit (Fig. 6) in detail.

The line sync pulses from the sync separator are
applied to the cathodes of D10 and DI 1 via the

current -limiting resistor R34 and coupling capacitor
C18. The diodes are shunted individually by resistors
R35 and R36. The anode of D11 is earthed while
the anode of D10 connects to the output line. From
the output line to earth are connected capacitors C24
and C25 in series and the junction of these capacitors

is fed with the sample of the timebase output via
R38.

It will be realised on inspection of the circuit that

if no signal is applied to the junction of C24 and
C25, while the sync pulses are applied to the junction of D10 and D11, there will be no d.c. signal
output from the circuit via R37. This occurs since
D10 and D11 are in opposition to one another and

while the negative -going sync pulses cause D11 to
conduct and the junction of the diodes moves positively, D10 cannot conduct. Similarly if the sync
pulses are removed and only the comparison signal
from the timebase is applied there is again no output.

When both signals are applied however an output
from the discriminator appears, its sense depending
upon which signal has the faster repetition. The
signal from the timebase is a sawtooth with a large
overshoot. The overshoot is effectively removed by

the integrating effect of R38 and C25, so that only a
sawtooth waveform is left for application to the
discriminator. The arrival of both sync pulses and
sawtooth waveform brings about conditions of unequal conduction in D10 and D11 if the two signals
are not coincident, so producing an out -of -balance
voltage which is taken off via R37.
R37 and C26 form the elements of the filter circuit mentioned earlier. In addition R39 and C27
are included. These form an anti -hunt network
which stabilises the a.f.c. action. Without these components the correction signal would overshoot its
optimum point cyclically, positively and negatively,
so that the timebase would never find its correct
operating point. By introducing critical damping,
R39 and C27 effectively render the system " dead
beat ". Finally R40 besides restricting the pull -in
range also reduces the d.c. impedance presented to
the triode grid of V4.

Line Oscillator
V4a and b form a cathode -coupled multivibrator

This type of oscillator is useful for
applications where a free electrode, namely V4a grid,
oscillator.

is needed for the application of a control signal.
The action of the timebase is as follows. We
start at a point when V4b control grid is negative
and the valve is cut off. V4a is conducting. C30
commences charging exponentially via R46 from
the positive h.t. supply. C28 is holding a charge
which is decaying at a rate determined by the value
of R44 and VR5, the line hold control. Eventually
the negative grid potential on V4b has decayed
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sufficiently to allow the valve to conduct. Anode
and screen grid currents start to flow in V4b and
pass through the common cathode resistor R43.
The cathode potential of both V4b and V4a rises.
So far as V4a is concerned this positive drive on its
cathode is the same as a negative drive to its grid.
Its anode current falls so causing its anode voltage
to rise. This positive rise is conveyed via C28 to
-the grid of V4b, which in turn produces a further
rise of the cathode voltage. The effect is cumulative
and very rapid. The positive output (anode voltage)
of V4a charges C28 via grid current in V4b. When
C28 has charged grid current in V4b ceases and the
cathode potentials fall, so turning on V4a. V4a

anode potential reverts to normal and V4b is cutoff.

During the period of V4b conduction C30 dis-

charges.
off.

It commences recharging when V4b cutsSo the output of the circuit is an exponential

charging waveform with rapid flyback.

It will be noticed that the cut -on time of V4b is

not only a function of its grid time -constant but also
depends upon its cathode bias, which during the scan
time is determined by the current flowing in V4a.
This current is controlled by the grid potential of
V4a, so it can be seen that the d.c. potential applied
to this grid from the a.f.c. circuit will control the

and the applied voltage. V6 is turned on to an
extent dependent upon the stabilisation circuit bias
(more of this later). The next event is the initiation
of the flyback period, when V6 is suddenly turned off

by the drive from V4.
The flow of current in V6 ceases abruptly but
energy is still contained in the magnetic flux within

the scan coils. This because of the cessation of current
flow starts to collapse. The collapse of the flux

produces in the scanning coils a voltage peak which
tries to maintain the original condition, i.e. the anode
potential of V6 moves in a positive direction in an
effort to maintain the current flow. As V6 however
is completely cut off it will not conduct even with a
high anode voltage. The circuit would then ring
at a frequency determined by the inductances and
capacitances present --were it not for VS.
The second half -cycle of the attempted " ring" just
referred to causes the cathode of VS to move negatively with respect to its anode so that it conducts.

As V6 remains cut off the energy in the circuit is
transferred to C33 which becomes charged. The
efficiency diode VS effectively damps the circuit and
the

initial heavy current decreases at a rate again

determined by the voltage and inductance.
The reader will probably have observed that the

cut -on point of V4b and hence the frequency of

direction of current flow as a result of the damper
diode's action is in the opposite direction to that of

quency stability of the oscillator.

V6.

Note that R45 and C36 have a
time -constant chosen to improve the overall fre-

the oscillator.

Line Output Stage
The output circuit of the line oscillator consists

of R46, R47 and C30. C30 is the charging capacitor
and R46 the charging resistor. R47 is included to
control the maximum drive amplitude so that it is
less dependent upon valve characteristics. The out-

put waveform is coupled to the grid circuit of the
PL36 line output valve via C29. The remainder of
the grid circuit consists of the stopper resistor R50

to inhibit parasitic oscillations and R51 the grid d.c.
return resistor. The timebase is amplitude stabilised,
so R51 is returned to the stabilisation circuit instead
of to chassis.
As the line output valve does not saturate when
operated in a stabilised circuit it can be regarded
as an amplifier, the mean working point of which

controlled by a negative bias derived from the
stabilisation circuit. To prevent screen grid feedback, the screen grid is decoupled to chassis by C31.
Such a capacitor is not incorporated in line output
stages which are used as simple switches, keying
power into the line transformer.
The line transformer is an autotransformer with
two small auxiliary windings, one for the heater
of the e.h.t. rectifier V7 and the other for the comis

parator pulse output to the horizontal discriminator.
While the line output stage follows what has
come to be accepted as conventional design it is
useful at this point to consider its method of operation.

We shall start at the end of scan period as this
is the most convenient point to begin a description
of the line scanning cycle. At this point the current
in the scan coils, reflected by the line transformer
into the line output valve, is at a maximum. During
the scan period it has been increasing with time at
a rate determined by the inductance of the circuit

V6, the line output valve. Also the current is decreasing through V5 whereas it increases with time through

This is of course just what we need since the

initial high current in V5 places the scan at the
extreme left of the screen while the linear decrease
moves the spot towards the centre. Thus it will be
seen that the damper diode circuit provides the first
part of the line scan. The recovered energy stored
in C33 is also utilised to provide an increased h.t.
rail (the boost rail) which reduces the current demand
on V6 so that the efficiency is even further improved.
It

will be noticed that the lower end of C33 is

connected to earth instead of the h.t. rail as is more
usual. This method of connection was adopted in
order to reduce the line frequency ripple present on
the h.t. rail.

In order to provide e.h.t. for the cathode-ray tube
the high voltage positive pulse appearing at V6 anode

at the flyback time is stepped up by an overwind
on the autotransformer and rectified by V7 the e.h.t.
diode.

The heater of this valve is supplied by a

small winding on the e.h.t. transformer.
The line scanning coils are connected to the line
output transformer via capacitor C34. This is an
S -correction capacitor. Since 110° scanning is used
the c.r.t. is short and its gun is significantly closer
to the centre of the screen than to the edges. If the
tube is scanned linearly there would thus be more

Basic sawtooth

S -corrected waveform

Fig. 7: Illustrating S -correction of line scanning.
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movement of the beam near the edge of the screen,
where the beam length is greater, than at the centre.
Consequently some means has to be devised to
increase the scanning speed at the centre of the screen
and reduce it at the sides. This means that the
scanning current waveform instead of being a saw tooth must be more S-shaped, as shown in Fig. 7.
The required effect is obtained by placing C34 in
series with the scanning coils. The scheme operates
by resonance between the inductance of the coils and
the correction capacitor. The circuit is pulsed into
a damped oscillation by the flyback pulse. It will be
seen from Fig. 7 that the correction waveform should
be part of a sinewave and by choosing the resonant
frequency so that it is around one half of the line
frequency or a little less the position of a sinewave

initiated by the flyback will modify the scanning
waveform to that required.

Stabilisation Circuit
The width stabilisation circuit consists of C35, the
v.d.r. E298ZZ/06, VR6 the width control, R54 and
R55. The action of the circuit depends upon the
characteristics of the varistor-otherwise known as a
voltage -dependent resistor. The characteristic is such
that when logarithmic applied voltage is plotted

graphically against logarithmic internal resistance an
approximately straight line results. It will be seen

therefore than when presented with unidirectional
pulses the v.d.r. behaves as a rectifier conducting
significantly on pulses only.
In the circuit shown positive pulses from the
scanning coils are applied via C35 to the varistor.
Because of the rectification, a mean negative voltage

appears at the top end of
is coupled to the grid of V6 via R51. Irregularity
is effectively smoothed out by C29 and C30 so that
the feedback is d.c. only. The negative voltage
tends to cut V6 off. It is offset by applying a
variable positive current via R54, R55 and VR6 to
the varistor. VR6 forms the width control since it
sets the operating point of the line output valve.
As a result of the action of this circuit any decrease
in the output from the timebase will result in the
negative bias to V6 becoming less. Thus a greater
current will flow, offsetting the decrease in output
and stabilising the scan amplitude.

Miscellaneous Details
The heater supply for the line oscillator V4 is taken

from the low -voltage 16V winding on the mains
transformer. V4 heater is connected in series with

that of V2 to make up the 16V. The centre point is
decoupled by C42 which serves to shunt transients
appearing on the heater line. V5 and V6 heaters

are connected in series as part of the 75V heater
chain. The heater of V6 is connected to chassis on
one side, thus minimising the possibility of a heater cathode short. In series with the top cap leads of V5
and V6 are small chokes LI and L2. These chokes

may be IA suppressor types and serve to prevent
Kurz type, which produce a vertical line on the

parasitic oscillations, particularly the Barkhausenscreen.

The line transformer itself is bolted to the side
plate of the receiver by its core securing bolts. In
order to mount it this way its mounting lugs as supplied have to be carefully cut off, using tin
shears. V7 and its mounting form an integral part

of the assembly, the valve being mounted vertically

which helps prevent cathode sag, a problem with
horizontally -mounted e.h.t. rectifiers.

When the line transformer is mounted in this
position it is surrounded by objects which help to
screen it without the need for a specially constructed
can. There is the vertical side plate of course (also
acting as a heat sink) and the main chassis. The

c.r.t. has its outer aquadag coating earthed, which
also assists since the c.r.t. is in close proximity to the
transformer. Ventilation and cooling of the line time base are thus very efficient.

The layout diagram (next month) shows the dis-

position of the components in the line timebase.
Note that the lead from the sync separator to the
horizontal discriminator is screened.
The h.t. supply for the line oscillator valve V4 is

filtered by R48 and Cld which ensure that the supply is completely free from mains ripple. This is
essential since the oscillator can be phase modulated

by ripple, causing bent verticals. And since the transmissions are asynchronous any bending will move up
or down the picture. The well -smoothed h.t. supply
for the line oscillator is also used to feed the anode of
the sync separator stage, via R56, ensuring that a.c.
ripple is not superimposed upon the sync pulses.

Such ripple could again produce phase modulation
of the line timebase and also disrupt the field synchronisation.

Note that the numbers shown against the con-

nections to the line transformer correspond to those
marked on the tag connection layout diagram (Fig.
4). The constructor will find some small components
attached to the line transformer. These are not used
in this design and may be left in situ or removed;
it makes no difference.
Remember that all the leads associated with the
line timebase carry high voltages, d.c. or pulses or
both. Therefore the leads should be spaced away
from the chassis and sleeved where they pass through
holes. Sufficient insulation is provided on the e.h.t.
lead to enable it to touch the chassis however where
it emerges from the bottom of the line transformer.
When fitting the c.r.t. ensure that the e.h.t. cap connection is adjacent to the line timebase.

Audio Stages
The a.f. amplifier and output circuits are shown in
Fig. 8. A conventional triode -pentode valve type
PCL82 is used with its heater fed directly from the
16V winding on the mains transformer. The constructor may wonder why a .valve as opposed to a
transistor amplifier has been used. The main reason
is simplicity. A transistor amplifier is rather more
complicated than its valve counterpart. If it is to
be fed from the existing transistor power supply its
varying load, associated with normal class B working, could produce fluctuation of the supply voltage.

Such fluctuations could disturb the action of the
other transistor circuits so that either a separate

power supply or a regulated supply would be needed.
In the event of a transformerless output stage being
used a high -impedance speaker would be necessary,
another difficulty. While if a transformer were to
be used it would need to be a special component.
In view of the foregoing considerations a valve

circuit has been used with a conventional output

-continued on page 371
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LONG-RANGE
TV RECEPTION

PART 2

LAST month we described how it is possible to forecast which television transmissions may be received
at a given site, including those normally considered
out of range. The aim of these articles is twofold :

to help viewers to decide whether or not they are

using the best set of transmissions for their location,
and to obtain additional ITV or BBC regional programmes to the ones normally used. It may not be

generally realised that while the majority of ITV

programmes are networked and eventually appear on
most of the regional programme companies'
schedules, the exact time may vary widely, giving a
choice of programmes between adjacent regions. It

the case then it is quite possible that reception of an
adjacent weak station will not be practicable.

Aerial System
Having decided that the Set is suitable it is necessary to install an aerial system for the extra channels.
In really favourable cases adequate pictures can be
received on the existing aerial but this is an exceptional condition. It is often the case that the distant
transmission is of a different polarisation from the
local one. It will almost certainly be in a different

direction and often on a channel some way away

should be noted however that although a distant

from the local one.

may be marred by interference from much more
distant stations sharing the same channel. These

correct channel aerial is necessary. Use of an aerial
cut for another channel gives poor results. For
example a channel 10 aerial gave adequate results on

transmitter may well give excellent results for most
of the time there will be periods in which reception

To get adequate reception of a weak signal the

freak transmissions often arise as a result of settled

channel 11 but poor results on 12 and 6 whereas a

patterning and line pairing effects.

on channel 6 as good as the other aerial gave on
channel 10 and a little better than previously on

weather conditions. During these periods the extra
programme may be below entertainment value due to

lower gain commercial broadband aerial gave results
channel 12.

Set Sensitivity
Having first decided which channels may be worth
examining by means of transmitter maps as described
previously, the set must next be critically examined

to see whether it is capable of receiving them. A
number of general points are worth considering.
The ability of a set to give a reasonable picture on
any given channel is governed by its overall sensitivity. If the set is very modern it is probably of
high gain with automatic gain control enabling it to
peak to its maximum sensitivity without control
adjustment. It is also likely to be very much more
sensitive than older sets. As a result, if a relatively
new set fails to give a picture on a given channel
once an aerial for that station is plugged in then
probably there is little value in further study.
On an older set a local/distant control or a sen-

Possible Arrangements
The ideal system is to mount a correct channel

aerial outside on the existing mast and line up accurately for the desired station. If possible use low loss coaxial cable to improve the results. To change
over aerials one can either use a rotary switch with a

common coaxial lead to the set or to avoid losses
plug over when required. The rotary switch should

not be a paxolin type at 200MHz. A p.t.f.e. or
ceramic type is necessary and it should be housed
near the set in a plastic box with an insulated knob.

This avoids risk of live parts if the aerial socket

Advancing

becomes live due to failure of insulation.
An aerial in the loft may in practice be adequate
and is easier and cheaper to install. If the two or
more signals desired are of the same polarisation
then a rotary mast system and an aerial of sufficient

sets carry coils for all channels or have continuous push-button tuning for Bands I or HI. Earlier
sets often only had coils for the local BBC/ITA

In the author's own case it was necessary to
use three separate aerials and cables with a changeover switch. This was because the three stations
required were Croydon (channel 9 vertical) south,
Dover (channel 10 vertical) south east, and either
Mendlesham (channel 11 horizontal) north east or
Sandy Heath (channel 6 horizontal) north. As men-

sitivity

control may preset the

gain.

these may bring in a picture. In addition in some
earlier sets the contrast control itself acts partially
as a gain control and advancing this may help.
The above of course assumes that there is present
a set of coils for the required channel. Many modern
channels, e.g. in the London area 1 and 9 only.

Selectivity
A third factor which may affect the usability of a
weak signal is the presence of a strong signal on an
adjacent channel which tends to swamp its weaker
neighbours. Some recent sets have greater selectivity than earlier ones and are designed to accept
adjacent channels without interference. If this is not

bandwidth to cover all the channels is a possible solution.

tioned above the use of the wrong channel aerial
gave poor results.

UHF Reception
Duplication of ITA stations on u.h.f. is also giving

an opportunity for long-range reception but here
the use of outside aerials is very much more beneficial because of the very great attenuation of these
frequencies by roofing materials. Good long-range
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colour results are unlikely with loft aerials. For best
results in Bands IV and V a separate outside aerial
of the correct channel group, direction and polarisation is generally essential. It is preferable to use
separate aerials and to plug over to avoid mismatch
trouble with a rotary switch.

Installing a Loft Aerial
In general when installing a loft aerial on any Band
it is better for the operator to move well away from
the aerial while his partner examines the results on
the screen because body capacitance can give very
misleading results. When installing in the loft it may
often be found that some locations are vastly better

than others and a little patience can be very well
rewarded in the shape of unexpectedly good results.

Preamplifiers
A further increase

in

gain can sometimes be

obtained .by the use of a preamplifier. If however
the picture is already noisy there may be little benefit
in doing so. Best results are obtained by installing
the preamplifier at the aerial end of the cable. Some
commercial models

are

regularly

625 -LINE RECEIVER
-continued from page 369

transformer and speaker arrangement. The power
supply presents little problem since the output stage
naturally operates under class A conditions. Separate
decoupling and smoothing for the audio section is
provided by R3 and Clb.
Audio from the f.m. discriminator is applied to the
volume control VR9. The audio signal from the

wiper of the control is coupled to the grid of V8a
by C37. Grid current biasing is developed across

The main sound h.t. supply is further
decoupled by R60 and C38 before feeding V8a anode
via its load resistor R59 and the screen grid of V8b.
R57.

The triode V8a amplifier raises the audio signal to
a level to drive the output section of V8b. The signal
is coupled by capacitor C39 to the grid end of resistor R61. V8b uses conventional cathode biasing (a

wire -wound resistor is used here since cathode resistors have the unhappy habit of becoming low -resis-

tance after a while).
passed by C40.

The cathode resistor is by-

230V sound

14

HT line

advertised in

PRACTICAL TELEVISION.

Experimental Investigations

/7177

Input from

Although a great deal of useful information on

I F panel

I

aerial installation is available in books and magazines

there is much scope for experimental investigation
and improvisation and non -conventional techniques
often give surprisingly good results. The one area
where improvisation must be avoided is electrical
safety. Always ensure that an aerial is isolated from
the mains, either by deliberately added capacitors or
by capacitors present in the set itself.

V8a
Vol

C37

VR9

.i.C43
R57

R61

R58

C40

R62

Overseas Reception

R63

In general one may well be able to receive results
from foreign stations regularly, particularly on the
south and south east coasts. However the system
standards are all different from the British v.h.f.
system. The French u.h.f. and v.h.f. systems both
use positive modulation on vision with a.m. sound.
This means that on v.h.f. pictures and sound can
be received on a normal set but not together due
to the different bandwidth. The number of lines
on v.h.f. is 819 and this is again non -compatible.

C41

The French u.h.f. system is equally incompatible due
to the positive vision and a.m. sound. Belgian transmissions are 625 lines and may use either positive or
negative modulation and a.m. or f.m. sound depend-

ing on whether they are to the French- or Flemishspeaking areas.

Other Continental v.h.f. and u.h.f. systems are
virtually compatible with the British u.h.f. system.
The only country using the British 405 -line system,

and that only from one main transmitter,

is the

Republic of Ireland which still transmits R.T.E. from

Mt. Kippure, Dublin on 405 lines as well as using
the CCIR 625 -line system. The latter system is in
use exclusively in the rest of the Republic.
It is thus really necessary to have a set specially
adapted to receive any regularly available foreign
transmissions. It is not practicable to do this with
one's normal domestic set.

LS

R60

Fig. 8: The audio amplifier and output stages.

Negative feedback from the secondary of the audio

output transformer T4 is applied via the network

C41, R63 and R58 to the cathode of V8a. This feed-

back improves the audio quality at the expense of
To prevent possible h.f. instability the
anode of V8b is decoupled to chassis by C43
(0.0047µF not 0.047gF as shown in the components

overall gain.
list).

The audio output will match a 312 loudspeaker
and an extension speaker socket can be fitted if

desired to the secondary of the output transformer.
Also earphones or a deaf -aid earpiece may be connected with complete safety provided the chassis is
earthed as recommended.
Note that the leads to and from the volume control should be screened. The audio output trans-

former is mounted between the speaker and the mains

transformer, the leads passing through the hole in
the chassis which also carries leads from the mains
transformer and r.f. sections.
We shall deal with the i.f. and tuner sections of
the receiver next month.
TO BE CONTINUED
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are the ITV companies to whose programmes the

offended viewers flee.
COMMERCIALS

There is no doubt that colour has put a new

dimension into TV commercials-excepting when
they are made with videotape. This is usually
because videotaping

FIDERNIAI

THE DIPOLE
"IF winter comes, can spring be far behind?" was
an optimistic question often quoted fifty years ago.
Winter gloom, leafless trees, concrete structural
horrors, strikes, taxation, concentrated protein pills
(in lieu of juicy steaks) all make up the modern
Thank goodness that colour television
world.
features shot in summer about the countryside,

animals, history, beautiful architecture and similar
refreshing presentations are kept in deep freeze

for winter viewing, particularly by the BBC. Subjects like Civilisation, acclaimed all round the world,
are antidotes as are also some much smaller (almost
insignificant by comparison) colour features from
regional ITV stations. Iconos (and I'm sure all
viewers) asks the BBC and all the ITV major and
regionals to preserve some of the 1970 summer on

film and tape for serving up in the gloomy days
of winter.

radio and television ever be regarded

as

"fine arts", in the way the arts of painting, sculpture,

engraving and music were considered a couple of
centuries ago? These were esteemed as the products

of "good taste, elegance, refinement and delicacy"
the aesthetic appreciation of which was a matter of
understanding the classic rules of the particular
fine art concerned.
" Rules are made to be broken" is a commonplace
(but inaccurate) saying. But rules are as essential
in broadcasting communication as is the punctuation

of the written word.

the only way to make a

to another; A and B roll transfers to a third machine;
sequential overlaying; guillotining or simple skilled
use of a pair of non-magnetic scissors in precisely
the right place (when it can be located!). Though

the long-established use of 35mm. film with its
optically introduced dissolves, wipes and superimpositions will always continue, especially for

commercials, the sophisticated use of new technical
tricks in video is gaining ground. The extremely
high capital outlay of such equipment leads to very
high charges per hour for its use. The high speed

with which such complicated operations can be
carried out could justify the "high cost to low
utilisation time" ratio-if the human element, the
editor, could do it.

2 EMMA TOC WRITTLE TUESDAY EVEN!

Curiosity always gets the better of me when I see
bundles of dusty books in dimly lit junk shops or
at jumble sales. Recently I found an almost mint
copy of Broadcasting from Within by C. A. Lewis
("Caractacus") and published in 1925(?) by George
Newnes. It is an unofficial history of the British
Broadcasting Company's first year of operations but

it also talks of the pre -2L0 days-of Captain P. P.

FINE ARTS

Will

is

commercial quickly-because of a rush, because of
topicality or because it is cheaper. Tape editing
can involve transfers from one videotape machine

In music hall terms,

the

comedian hopes his act will end with the audience
wanting more. The stage actor, playright and
producer crave for applause. But what reaction
does the television producer want or for that matter
the organisation that employs him?
It is indeed difficult to find a logical reason for
televising to the public material which they find
offensive and which they can (and frequently do)
After seeing about ten minutes of
switch off.
BBC -1's The Dance of the Seven Veils I switched
off and resolved not to mention that nasty presentation in this column until I spoke to ten regular
television viewers on the following day. Nine of
them had switched their sets off or turned over to
ITV. The tenth (who was a film director) held on
to the end because he said he "couldn't believe such
rubbish possible". The newspaper TV critics usually

applaud avant-garde rule -breaking trends; but they
didn't think much of it either. The only people
who benefit from this kind of product from the BBC

Eckersley's tiny 250W transmitting station at Writtle
with its call sign 2 EMMA TOC. This station sent

out a half-hour programme every Tuesday to the
growing number of wireless "hams", beginning

operations in February 1921 and discontinuing early
in 1923. 2 EMMA TOC transmitted the first wireless
play in the United Kingdom-a scene from Cyrano

de Bergerac-so the Tuesday play came before the
Wednesday Play or Saturday Night Theatre!

C. A. Lewis, or "Uncle Caractacus" as he was
known to thousands of children via the early
Children's Hour programme, wrote a fascinating
book-and the "B.O.P." and "Harry Wharton"
atmosphere of those pioneer days comes out in
such passages as this about the engineer at a concert
broadcast: " . a crackle begins to develop. The
concert becomes hopelessly distorted. The engineer
.

leaps to the telephone and asks them to hold the
concert up. He then looks quickly over the set

.

.

.

the insulation has broken down in one of the
condensers. Off goes the current while a spare
condenser seized from the store is quickly connected
in place of the dud one. In goes the switch, the
generators hum up to their load and the engineer
telephones through to the studio ' Carry on, quite
O.K.' The station was out of action for perhaps
three minutes. Indeed during the total transmission
time of the last year the breakdown period was ÷% !"

That was the time when BBC HQ were at Savoy
Hill, when every programme was broadcast from
one studio and one microphone.
Broadcasting from Within told us that "the cost
of a transmission station complete is estimated at
£8,000" and suggested to aspiring singers that "It's
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worthwhile to be singing for the BBC. Think it
over." A few years later the writer of this column
designed a new-fangled "dramatic control panel"
which controlled the outputs from several studio

sources, with artificial echo and group mixing from
five volume controls on each side of a central knob.
It was unused for nearly a year before a producer
summoned up courage to use it. The producer was
"Uncle Caractacus".
In a chapter entitled A Glance Ahead Mr. Lewis
wrote of "stereoscopic broadcasting" and Captain
Round's (the Independent Research

Department

Chief of the Marconi Company) idea that "two

transmitters would be kept working on their respective wavelengths, each connected to a microphone
in the same studio . . the listener fortunate enough
to have two sets (two crystal sets don't cost so much)
would tune to each of the two wavelengths respectively and get the stereoscopic effect."
.

THAMES TELEVISION STUDIO'S ORIGIN
Teddington is a pleasant riverside suburb of
London famous for its lock, footbridge and weir.

Close to the weir on the Middlesex side was the

secluded mansion Weir House, with stables, coach
house, well laid out gardens and river banks ideal
for anglers.

Except for the

noise

of the water

cascading down the weir and the occasional husky
hoot of a passing steamer all was peace and quietthat was until 1915 when a film company moved in,
producing "Ecko" comedies with the inevitable

chases

and

130:0(.0.6wanTAINICS ae.

LATEST LIGHTING EQUIPMENT

ultimate splashing

watery

endings.

Interior settings were erected in the grounds on a
revolving platform to face the sun. Later a glasshouse studio was built, shown in our illustration
as Studio A, to which Studio B was later added.
At this time, in 1932, it was soundproofed for
talking pictures, using the RCA Photophone system,
under the direction of Henry Edwards. Warner
Brothers of the USA leased it for two years and then
bought it, adding a new large stage, two theatres,
cutting rooms etc. It was bombed in the last war
but afterwards restored. It was an ideal site for
a studio for big -scale television productions and

ABC Television, then with the weekend Birmingham
and Manchester ITV franchises, took it over. This
was a courageous step, taken when commercial
television was losing millions during its first two three years.

It has now become the main production centre
for Thames Television, formed from ABC and

Associated Rediffusion, with a second smaller studio
complex near Euston. The perspective sketch was
kindly lent by Mrs. Henry Edwards (formerly known
as Chrissie White the British silent -screen film star).
From the earliest days of silent comic policemenplayed

by

Charles

Austin, Lupino Lane,

Billy

Merson and other early crazy-gangers-it was locally
referred to as "Weird House". Still in show business
it retains that nickname.
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TRANSISTORS IN TIMEBASES

PART 1 FIELD OSCILLATORS

H. W. HEVER

timebases develop a lot of power. We can
expect the deflection circuits to dissipate some 8W,
even for a black -and -white receiver, while for colour
reception it may be necessary to allow for half as
much again. This has caused the development of
fully transistorised field timebases to lag and in the
hybrid set we usually find that the field output stage
at least is designed around a well -tried valve. In
the early days of transistorised television receivers

the presence of the choke in the collector circuit of
the output transistor the sawtooth waveform requires
modification. This is generally done by adding a

FIELD

vie

there was a lot of talk about the impossibility of

getting rid of the output inductor, and the oscillator -

driver part of the circuit was largely taken for
granted. Nowadays design concepts take the field
timebase as a whole, regarding the oscillator as a
switching device and part of a flyback switch.

Sync in

o

Hold

BASIC DIRECT -COUPLED CIRCUIT

shows in simplified form the basic
arrangement commonly used. This is a direct Figure

1

coupled sawtooth generator using three transistors,
the first being shown as a switch. The main action
of the circuit is to discharge capacitor C through
-ye

/477
circuit in which the
flyback pulse caused by the collapse of the field around
the deflection coils at the end of the scan is applied to the
oscillator via a winding linked to the output inductor and
Fig. 2: Self -oscillating timebase

drives the oscillator Tr1 hard on to discharge the scan
charging capacitors. Note the introduction of a linearity

Tr2

feedback loop.

parabolic waveform to the sawtooth. A widely used
Tr3

Field

deflection

Trl

coils

method

is shown in

Fig.

2 where the charging

capacitor C consists of two series -connected capacitors to the junction of which a parabolic waveform

is applied from the emitter circuit of the output

transistor. This is a self -oscillating circuit in which
/477
Fig. 1: Basic direct -coupled sawtooth-generator field
timebase circuit with oscillator stage Trl shown as a switch.

diode D at regular intervals. C charges exponentially depending on the values of C, the variable

control R and the supply voltage to provide the
sawtooth waveform. When " Trl" conducts point

X will be at nearly ground potential, D will conduct
and when C has dischafged via D and "Trl" point
Y will be at near ground potential as well. When
"Trl " is cut off again C charges and the sawtooth
signal is fed via the emitter -follower Tr2 to the base
of the output transistor Tr3. In most practical

feedback from the output transformer drives Trl

hard on so that C is rapidly discharged. The circuit
is however for several reasons not a practical propo.
sition. A practical circuit devised by B. E. Attwood,
a Mullard engineer, is shown in Fig. 3. This uses
an 0081 transistor in a blocking oscillator circuit to
provide the switching action.
BLOCKING OSCILLATOR CIRCUITS

circuit.

We mentioned earlier that points X and Y (Fig. 1)
are taken nearly to ground. The reason for this
is that small leakage currents prevent full bottoming
of the switching transistor. The circuit in Fig. 3
allows for this: an overwinding is provided on the
collector windidg of the blocking oscillator transformer T1 and the positive voltage produced across
this winding backs off the voltage drop across the

form but because of the inductive loading caused by

current in the output transistor. By adjusting the

circuits to date the switching action provided by

" Trl" is achieved by the use of a blocking oscillator

This basic arrangement provides a good wave-

transistor and OAlO diode. This reduces the standing
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LAWSON BRAND NEW TELEVISION TUBES
SPECIFICATION: The Lawson range of new television tubes ore designed to give superb
performance. coupled with maximum reliability and very long life. All tubes are the products of
Britain's major C.R.T. manufacturers, and each tube is an exact replacement. Tubes are produced
to the original specifications but incorporate the very latest design improvements such as: High
Brightness Maximum Contrast Silver Activated Screens, Micro -Fine Aluminising, Precision Aligned
Gun Jigging, together with Ultra Hard R.F. High Vacuum Techniques.
DIRECT REPLACEMENTS FOR MULLARD-MAZDA BRIMAR GEC, ETC.
A47-1 I W (P)
A47/ I 3W (T)
A47 -14W
A47- 1 7W (P)
A47/ I 8W (p)
A59- 1 I W (P)
A59- I 2W (P)
A59- I 3W (T)
A59 -14W (T)
A59- I 5W
A59 -16W (T)

AW36-80
AW43/80
AW43-88
AW43-89
AW47-90
AW47-9 1
M W43-69
M W43-64
M W43-80

MW53/20
MW53,80
AW-47-97
AW-53-80
AW53-88
AW53-89
AW59-90
AW59-9 I

T914

C19/10A
C19/10AP (T)
C19/AK

CME1901
CME 1902
CME1903
CME 1905

C21/IA

CMEI906 (T)

C2 1 /7A

C2 I /AA

CME 1908
CME2101

C2 1 /AF

CM E2 I 04

C17/IA
C 7/4A

C21/KM

C17/5A

C2 IITM
C23/7A
C23/10A
C23/AK

CME230 I
CM E2302
CME2303
CM E2305 (P)
CM E2306 (T)
CME2308

C 7/7A
C 7/AA
C17/AF
C17/FM
C17/HM
C17/SM

C2 I/SM

C R M173
CRM2 1 2

T908

C23/AKT (T)
CME 402
CMEI702
CME 703
CME 705

T91 I

CME I 706

I 7AYP4

MW/53-80

LAWSON TUBES

CRM2I

Experience of supplying CRTs over

23SP4

customer requires a new CRT he
means Immediately. We at Lawson's

17IK
172K
173K

212K
7205A
7405A
7406A
7502A
7503A
7504A

many years has shown us that when a

are geared to give a by -return service.
fully insured by

Tubes are sent
passenger train.

Goods or Road
Services are not used, delivery taking
far too long for customer satisfaction.

760 A
770 A

Carr.
Insur.

CRMI21

MW3 -74

I 7ARP4

12-14" Types

I 7AS P4

16-17"
19"
21"

YEARS'

STATION ESTATE, MALVERN

2

Offices

Complete tube fitting instructions

18 CHURCHDOWN ROAD,
MALVERN, WORCS. MALVERN 2100

FOR YOUR INFORMATION

2IC2P4
2 IDKP4

FULL REPLACEMENT
GUARANTEE
are supplied with each tube.

19" Panorama (P)

23" Mono
23" Panorama (P)
19" Twin panel (T)
23" Twin panel (T)

0.0
9.0
9.0
9.0
0.0
0.0
LI I 0.0
£9. 7.6
£12. 0.0
£4.
£5.
£6.
£7.
£8.
£9.
.

2/6
2/6
2/6
2/6

5/5/5/Si-

Are people being stubborn
by insisting on the Minitest?
No. Just choosy!
Diminutive, sensitive, neat,
tough. These are the
adjectives that describe
the S.E.I. Minitest. You
will never be provoked
into using any other for years, hence this pocket size.
multi -range test set will be serving you accurately. The
Minitest measures a.c. and d.c. voltages. d.c. current, and
resistance over 20 ranges to a sensitivity of 20,000 and
2.000 ohms per volt d.c. and a.c. respectively. Readings are
instantaneous and the minutest is clearly discernible. A
steel case shields the movement from external magnetic
fields and shocks. This has a robust, wipe -clean, melamine
cover. All controls are handily disposed.
High voltage probes are available to extend the range of the
Minitest to 25 or 30kV d.c. for testing electronic equipment
with high source impedence. They can be used with any
other meter of similar sensitivity. Wisdom suggests Minitest
and S.E.I. probes together, right from the start. Act now:
Send for the catalogue.
We manufacture a wide range of portable instruments ...

write today for full information.
SALFORD ELECTRICAL INSTRUMENTS LIMITED
Peel Works. Barton Lane. Eccles. Manchester M30 OHL
Telephone 061-789 5081 Telex: 66711
A Member Company of G E C Electrical Components Ltd
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TRANSISTOR MULTIVIBRATOR

-ve

Until recently the blocking oscillator has reigned

supreme in transistorised field oscillator circuits.
VDR

However with the recently introduced BRC 3000
single -standard colour chassis we come upon the
first use of a multivibrator circuit in this position-

chOutputk

and a somewhat unusual one at that,

gogsr

as Fig. 5

shows. At first sight this looks like a triggered

0081

monostable circuit, since we have an RC time -

constant network as one cross -coupling whilst the
other cross -coupling network is resistive. However
it is free -running, which is in fact necessary if the
field is not to collapse every time we change chan-

0C28
Sync
in

nels or pull the aerial lead out. Let's look at the

circuit operation in detail. The operation is of
course controlled 'by the time -constant network

R2, Cl, R3, R4 and R5. Suppose that Trl is cut

Linearity

477

off. Its collector voltage will be at almost h.t. poten-

tial and Cl will charge rapidly to almost h.t. The
positive potential at Tr2 base will drive it hard on,
but as Cl charges negatively with respect to Tr2
base Tr2 will be rapidly cut off. With Tr2 off its col-

Fig. 3: Practical field timebase circuit using a blocking
oscillator stage. Note the tapping on Ti primary,
explained in the text.

lector voltage will rise to the rail voltage and because

height control the rate of charge of the C pair of
capacitors is varied whilst in the feedback loop a

of the resistive cross -coupling via R6 Trl will be
turned on and its collector voltage will fall. When
this occurs Cl will begin to discharge so that the

linearity control gives parabolic waveform correction.

This basic field generator scheme has been widely
used and is to be found for example in the early Pye

voltage at the base of Tr2 is positive -going. Eventually Tr2 base will be sufficiently positive for it to
conduct and the sequence of operations will be repeated, the fall in Tr2 collector voltage driving Tr I

Model 'TT1, the Perdio Portarama and the BRC
2000 and Pye group dual -standard colour chassis.

towards cut off and Cl rapidly charging to the h.t.

PHILIPS T-Vette CIRCUIT

potential. The negative -going sync pulses applied to

An example of " the same thing with a difference"
is the circuit used in the Philips T-Vette and shown
in Fig. 4. Here Trl is the blocking oscillator tran-

Trl base assist the action in driving Trl off. Tr2
conducts for only a brief period each cycle so that
the output from it is as shown a series of negative -

sistor and the sync pulses are applied to a tertiary
winding on the blocking oscillator transformer T1.
The speed is set by Cl, R (the hold control) and
R2. Trl is again used to discharge the charging

going pulses at field frequency. These pulses are in
fact the discharge current of the charging capacitors
C2 and C3 as they discharge via D2 and Tr2. The
resistance in series with the charging capacitors trims

capacitors C2 and C3 and since the discharge current

flows through Trl and the collector winding on Ti
in series we again get the problem that the potential

the start of the scan (top of the picture) and the
term " sit-up" adjustment is applied to this.

of C2 and C3 during the flyback period. In this
circuit this problem is overcome by the feedback

SILICON CONTROLLED SWITCH CIRCUIT

across the collector circuit prevents the full discharge

For something quite new in timebases we return
Mullard who have developed (B. E. Attwood
again and B. J. Simpson) a field generator circuit
to

winding on T2 which provides the necessary backing off voltage.
10

10k

T2

AAA,

tieight

220

6.8k
1000

Tr3
270
R2

Sync in

Trl
330

AC128

AD149

Tr2

3.3k

AC127

R1

5k
Hold

100

Lin.

bottom

elp 0.33

To field coils

Blanking

circuit

C2

25

3.3
11V

200
15

Lin. top

Fig. 4: A further practical blocking oscillator example, as used in the Philips portable T-Vette.
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30V

t1 100k
Height

nnIn

0.22

5k

w To field driver
C2

BA128

R6

25

6.8k

Linearity

3.3k

feedback
C3
10

Trl

Tr2

BC115

BC125B

200
180

R3

15k

220k

Sync in

01

Lin.

R4

C1 charging

10

500k
Hold

Cl discharging
R5

0.002

2.2k

8.2

1.7V

Fig. 5: The first transistorised multivibrator timebase oscillator stage to be used in the UK, from the BRC 3000 single -standard
colour chassis.

using a new device, the silicon controlled switch
(s.c.s. for short). This device is similar to the thyristor which we dealt with pretty thoroughly in the
February issue of PRACTICAL TELEVISION. There are
four layers and three pn junctions, but in this

device all four layers are available for connection
to the external circuit. We saw that the thyristor
can be triggered into its low -impedance (fully conducting) state by applying a positive pulse to the
gate so that the gate is positive with respect to the
cathode. Remembering the two -transistor analogy
of the operation of four -layer devices, it will be
appreciated that in addition the s.c.s. can be trig 40V

C3

500

5k
Height

220kp

Hold

Cathode

ir 01

eik0A47

To blanking

Anode

circuit

SCS
BRY39
Cathode
gate

To driver

stage
C4

50

470k

680

C5
25

Linearity
feedback

Tr1
10k

high -

giving an exponential current decay. The use of
the combination R3, DI results in an almost constant discharge current in C3, the s.c.s. and Trl

R5

Anode
gate

reverts to its

repeated. In earlier versions of the circuit a simple

13.3k

in

it

discharge resistance in series with C3 was used,

10k

Sync

C3. Diode DI is normally forward biased so that
the junction of R3, C3 is effectively at chassis
potential and C3 charges via R5. Eventually the
point is reached where the anode of the s.c.s. is
positive with respect to its anode gate. The s.c.s.
then fires, C3 is discharged and Trl driven hard on
so that the charging capacitors C4 and C5 are also
discharged. Once the anode potential of the s.c.s.
impedance state and the sequence of events is

22k

221p

respect to the anode.
The Mullard s.c.s. field oscillator circuit is shown
in Fig. 6. The timing capacitor whose charging and
discharging controls the operation of the circuit is

is below the hold -on value

21V

47

1131

gered on by making its anode gate negative with

BC148
2

during flyback.

In a d.c.-coupled field timebase the "sit-up" current in the output stage is dependent on the oscilla-

tor flyback period, because the charge (and thus
the degree of "sit-up") remaining on the charge

capacitors at the end of the flyback period is determined by the discharge time. Since the "sit-up"
current should remain within close limits the oscillator flyback time must also be kept within close
limits.

In the circuit shown in Fig. 6 negative -going sync
pulses are fed to the anode gate of the s.c.s. Amongst
the advantages of the circuit are the low and

consistent voltage drop across the transistor at the

end of the flyback period, ensuring a very constant working point for the output stage, the independence of the height and hold controls, the avoid-

/7477

Fig. 6: Field oscillator stage using a new component, the
silicon controlled switch, to provide the switching action
required to discharge the scan charging capacitors C4 and
C5 via Tri at the end of the scan period.

ance

of wound components and the

chronisation and good triggering stability.

easy syn-

In Part 8 we shall be taking a detailed look at

the output side of the field timebase.
TO BE CONTINUED
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YOUR
PROBLEMS

SOLVED

Whilst we are always pleased to assist readers with their technical

difficulties, we regret that we are unable to supply service data or
provide instructions for modifying equipment.
We cannot supply
alternative details for constructional articles which appear in these
pages. WE CANNOT UNDERTAKE TO ANSWER QUERIES OVER
THE TELEPHONE. The coupon from page 379 must be attached to

all Queries, and a stamped and addressed envelope must be enclosed.

EKCO 7344
After about half -an -hour the lower part of the picture

becomes inverted to a depth of 3-4in. The rest of
the picture is OK. The inverted band can only be
removed by switching off and giving the set a considerable while to cool down.-A. Corbett (Oldham).
Try changing the field output valve-testing it
won't show up a heat -induced fault. This is the most
probable trouble. If the valve proves to be OK
check the following

components: 50µ,F cathode

decoupler; 22k0 resistor in series with an 0.05p,F

capacitor across the primary of the

field output
transformer; 1501a2 feedback resistor; VA 1033
thermistor in series with the field scan coils.

HMV 2700 COLOUR RECEIVER
After ten months' operation two of the convergence
controls (R27 blue amplitude and R23 blue tilt -625)
became ineffective due to overheating. They were
replaced with identical components but after a similar
interval there are again signs of breakdown.-A. S.
Ball (London SW2).
Component overheating is certainly not general
with the BRC colour chassis. The two controls are
driven by a d.c. signal from the line timebase circuit
to control the horizontal position of the blue raster.
If the raster is badly out -of -centre there would be a
higher than usual voltage across these controls. If
this is not the case component failure must be
assumed. The things to check would be the static

clamp transistor W2 (AC153), C6 (0.22µF), the flying

lead from PL16/2 to the timebase panel and on the
timebase panel itself diodes W6 and W7 (BA148),
electrolytics C26, C27, C28 and C29 and resistors
R23 and R24. Also ensure that the winding these
components are fed from is not open -circuit on one

side.

MURPHY 625 VIDICON CAMERA
I have two Murphy 625 -line cameras-one behaves

perfectly but the other in addition to having spots
on the screen produces a moving background. This
is a shading effect more apparent in poor illumination and also seems to affect the camera line scan.
Interlace is non-existent.-D. Bridger (Kent).
The spots on the screen of your faulty Murphy

vidicon camera are caused by particles of dust

which fall on to the photoconductive material inside

the tube and make the particular spots on which

they fall non-conductive to the electron beam. The
dust sticks to the layer and so the only solution is
replacement of the tube itself. For this reason it
is a rule with all types of camera tube that they are
not carried face -down and that they are not operated

with a declination angle of more than about 60

degrees.

We feel that the second fault is almost certainly
due to the lack of interlace .causing target redistribution effects and causing the video clamps to give
incorrect reference levels. This lack of interlace
could be a fault almost anywhere in the pulse
generation circuitry and should not be difficult to
find using a scope and the waveforms given in the
manufacturers' handbook. What to look for is the
point where the field train loses a pulse timing,
either by having insufficient number or too many
broad pulses or equalising pulses.

FERGUSON 546T
This receiver has lines expanded from the middle

bottom. The problem does not seem to be curable
a

white line

appears at the bottom of the screen and slowly

widens to 2in., developing into a foldover leaving

two inches under the picture black.

the upper end of R70 are correct.

of the screen to the top but crushed in to the

PYE V200
After approximately 15 minutes

ponents C62, R81 and also the screen grid feed
resistor R85. Make sure that the boost volts at

I have replaced

the PCL82, also C74, C60 and C58.-J. Denniss
(Yorkshire).

We advise you to check the PCL82 cathode corn -

by the height control or by centring the picture.
I have replaced several valves but the fault persists.J. Campbell (N. Ireland).
The trouble is' associated with the lower PCL82
valve (near the PY32). Check this valve, the electrolytic capacitor and bias resistor associated with pin 2
and the 0.01µF feedback capacitor from the linearity
control.
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BUSH TV76

EKCO T433

The set works OK most times but if knocked the

sound is distorted with a high-pitched whistle appearing. I have cleaned the push-button switch but
the results are still the same. The whistle sometimes

comes on when the set has not been knocked.J. Alvey (Bordon, Hants).

The way in which the fault appears suggests a
mechanical error rather than a component fault.
Check connections in the receiver for dry-joints,
broken resistors, poor earth connections etc. To
cause a whistle, the fault is most likely to be in the
r.f./oscillator section.

PHILIPS 23TG152A
For about one-third of the picture at the top of
the screen the lines are more widely spread apart,
giving the impression of double lines. This is on
ITV and BBC -1. The field hold and line hold have

been troublesome and I have changed valves ECLSO
and PCL85. I switched over the two ECC82s and
this put things right

of about 2552 (wire -wound 10W).

r

"MI M=11 MIN =I M. MI

Check the PCL85 valve and the two cathode
" drop-off" resistors (ensure that there are two).

Also check the cathode electrolytic (100µF), then
check the smaller field output stage capacitors.

Check the resistors on pins 6 and 8 of the ECL80,
PL83

and' its

associated

NNE

MMI

QUERIES COUPON

for one night's viewing.-

E. Brooks (Eccles).

and the video stage
components.

The fault with this receiver is lack of width.
Recently I replaced all the valves except the e.h.t.
rectifier and the ECC83 in the timebase unit. At
the same time the height control inside the set was
adjusted to give full picture height with the preset
control for external setting at its fullest. The width
control is at maximum but there is still a margin
on either side of the screen, measuring approximately lin. All valves are giving full emission and
there is a good fat spark on the e.h.t. connector to
the tube. There is also an annoying hum present
which can be temporarily removed by adjusting the
fine tuner control-this returns after a few minutes
though.-T. Griffin -Thomas (Glamorgan).
We suggest you replace the h.t. rectifier on the
lower -right side. Use an exact replacement or a
silicon diode (BY100) in series with a surge resistor

This coupon is available until

May 21,

1970, and must accompany all Queries sent
in accordance with the notice on page 378.
PRACTICAL TELEVISION, MAY 1970

but subsequent tests of the feed resistors showed these

to be of the correct values.
What important component was overlooked? See
next month's PRACTICAL TELEVISION for the answer.
to this problem and for a further Test Case item.

SOLUTION TO TEST CASE 89

Page 331 (last month)

90

Each month we provide an interesting case of
television servicing to exercise your ingenuity.
These are not trick questions but are based on actual
practical faults.

7 No brightness could be obtained on a Ferguson
Model 3639 so the first check made was for tube

This was found to be reasonably correct
(cathode and grid relative to chassis) and the effective grid -cathode bias was normally adjustable over
the range of the brightness control.
With the aerial removed a very weak line whistle
could be heard as the line hold control was rotated,
but lack of line drive was discounted because the line
output valve showed no signs of overload. The valve
remained at a fairly normal (hot) temperature even
during protracted periods of testing. If there is no
line drive this valve generally gets very hot, its anode
glowing red.
Voltage tests revealed abnormally low voltage at
the screen grid of the line output valve (PL8I A) and
at the two anodes of the oscillator valve (6/30L2),
bias.

After correcting the low width and low boost voltage symptoms the technician should have investigated

the cause of the overbright heaters. Had a service
sheet or manual been available it would have been
seen that in the KB VC11 chassis a BY100 rectifier

is employed in series with the heater circuit as a
mains dropper. This works by rectifying the a.c.
which reduces its effective "heating power" so far
as the valve heaters are concerned. In this way the

heater current is cut to a value equal to the heater
requirements, and because this type of silicon rectifier is very efficient hardly any heat is generated in
the voltage -dropping process.

The voltage at the junction of the heater chain and
a series VA1015 varistor should have been 89V but

instead the technician read a value of a little over

Removing the BY100 and checking the current through it both ways (this can be done with an
ordinary ohmmeter) indicated clearly that the junction was shorting. There should be a very high resistance one way and a virtual short-circuit the other
way. Rectifier replacement solved the problem.
200V.
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WILLOW VALE ELECTRONICS
LIMITED

The Service Department Wholesalers
4 THE BROADWAY, HANWELL, LONDON, W.7
Telephones: 01-567 5400 01-567 2971

01-579 3582

Compare our prices
e.g. NEW 19" C.R.T's
.

.

OUR PRICE f5-19-0

.

Plus 10 6 carriage

Normal trade £7-13-4 SAVE £1-3-8 per tube
All 14, 16, 17, 19, 21, 23 and 25 inch C.R.T's in stock at really good discounts to you as
the above example shows.
Please note: Components are sold in packs, quantities per pack
are shown under each heading. Prices are per piece of each

SUB -MINIATURE
ELECTROLYT CS (3's)

value.

I mfd

TUBULAR CAPACITORS
(3's)
001
0022
0033
0047

9d,
9d,

400v.
600v.

01

600/1500v.
600;1500v.
400v.

-047

600v.
600v.
600v.

022
033
I

22
47

01
022
047

10d.

lid.
lid.
lid.

ii -d.

2/ tod.
1/Id.

000v.
000v.
000v.
500v.

2/8d.

22
47
001

2-d.

lild.

I /8d.
1/8d.
318d.

(3's)

10 watt rating, suitable for mains
dropper sections.
10

/9d.
/9d.
/9d.

Ohm
Ohms

13

25
33
50

100mfd

I 000mfd
1000mfd

2000mfd
2500mfd
3000mfd
5000mfd
25mfd
50mfd
100mfd

250mfd
500mfd
2000mfd
2500mfd

I/6d.
I/8d.
I/11d.
3/0d.
3/8d.
6/0d.
5/9d.

25v.
25v.
25v.
25v.
25v.
12v.

30v.
25v.
30v.
30v.
30v.
50v.
50v.
50v.
50v.
50v.
50v.
50v.

7/0d.
9/0d.

9/6d.
10/0d.

I/8d.
2/0d.
2/6d.
3/8d.
4/6d.
9/0d.
10/6d.

1/6d.

WIRE -WOUND RESISTORS

1

25mfd
50mfd

9d. 250mfd
9d, 500mfd

600v.
600v.
600v.
000v.
000v.
000v.

1

BIAS ELECTROLYTICS (3's)

.i9d.

..
..
..

SMOOTHING

8v.
8v.
8v.
8v.

8v.
8v.
8v.
8v.
8v.
8v.

amp
5 amp
IS amp

1/6d.

TH I

2/4d.

RECTIFIERS

Westinghouse S I OAR2
BY 127 Mullard
BY 105 Mazda
BY327

16mfd

5/0d.
CO -AXIAL
4/0d. Bakelite top
5/21. Egen metal

6/6d.
5/3d.
7/0d.
5!6d.

330
IK

2.2K
3-3K

..

/9d.
/9d.
/9d.
/9d.
/9d.
/9d.
/9d;
/9d.

..

.,
..

91

..
..

"
"

5/"
5/0d.

16/16mfd
16/32mfd
32/32mfd
50/50mfd
50/50/50mfd

I

2/6d. per carton.

I.2K
I.5K
I.8K

ohm

12
15

2.2K
2.7K
3.3K
3.9K
4-3K
4.7K
5.6K
6.8K
8.2K

18

12/8d.
13/8d.
16/8d.

5f0d.
8/0d.

10/0d.

CANNED ELECTROLYTICS

250pf

22pf
47pf
68pf

Tubular type for
correction
Outputs.

circuits

1/

I d.

I/Id.

I /1d
use

in

and

1/ I d.
Scan

Line

500pf
6qOpf
820pf

I000pf
1500pf

3000pf
5000pf

22pf

47pf
68pf
100pf
120pf
180pf

200/400/32mfd
100/300/100/16
100/400/32mfd
100/400/64/16

100K

8d.
8d.
8d.
8d.
8d.

8d.

8d.

21/Od.

SKELETON PRE-SETS (3's)
25K
50K

CERAMICS (6's)

100K
Meg

2.2 Meg
2/6d.
6/6d.
6/0d. JACK PLUGS
8/6d. Chrome standard
8/6d. Standard
8/6d. 3.5mm. metal
8/6d.

I 00/200mfd
I 00/400mfd
200/200mfd

250K
500K
I

Vertical
19

.,
..

meg

2 meg
500K
680K

Horizontal

I meg

,,

,.

/4d.
/4d.
/4d.
/4d.
/4d.
/4d.
/4d.
/4d.
/4d.
/4d.

10d.

1/4d.
2/0d.

SLIDER PRE-SETS (3's)
I

PULSE CERAMICS (3's) 12KV 200/200/100mfd
100pf
120pf
180pf

PLUGS

Single point (car radio)

I/6d.
I /6d.

I/6d.

22
27
33
39

43
47
56

Sockets

82
100
120

10K
I 2K
15K
18K

ISO
180

22K
27K
33K
39K
43K
47K
56K
68K
82K

220
270

470
560
680
820

100K
120K

IK
1,i 10d.

22d.
I

(3's)
Bush/Murphy/BRC etc.
Line/frame timebases etc.

6/3d.
6/3d.
6/3d.

150K
180K

220K
270K
330K
390K
430K
470K
560K
680K
820K

IM
1.2M
I -5M
I -8M

2.2M
2.7M
3.3M
3.9M
4.3M
4-7M
5.6M
6.8M
8.2M
IOM
1

15M

All the above values are available in
both -I- watt and I watt versions.

'Special for Philips TV's:

8.2M 2 -watt, 4/6d. per pack.

Od.

DOUBLE DIODE RECTIFIERS
3 leg
4 leg
5 leg

68

390
430

4/0d.
3/0d.
3/0d.

DIN PLUGS (3's)

3 -pin
5 -pin

5/9d.

}watt and watt.
The following values are packed in
cartons of six of each value. Price

4.7K330
87
100
150
220

2/3d.

2/I0d.

CARBON FILM RESISTORS

Silicon Mains (3's)

I/6d.
WAVE
I/6d. 75ma
2/3d. 100ma
2/6d. 150ma
3/0d.
4/6d.

I mid

8/I6mfd

TERMINAL STRIPS
2

Miniature

CONTACT COOLED FULL

2mfd
4mfd
8mfd

/9d,

MAINS FUSES
2 amp, 3 amp, 5 amp, 13 amp.
Per dozen
5/0d.

10

Wire ended, 450v. working.

/9d.
/9d.

FUSES

amp, 1.5 amp, 2 amp, 3 amp.
Per dozen
3/0d.

THERMISTORS (3's)

ELECTROLYTICS

32mfd
50mfd
8/8mfd

RADIO/TV GLASS

/8d.
/8d.
/8d.
/8d.
/8d.
/8d.
/8d.
/8d.
I/10d.
I/10d.
I/10d.
2/3d.

8v.
8v.

2mfd
4mfd
Smfd
8mfd
lOmfd
16mfd
25mfd
32mfd
50mfd
100mfd
200mfd

VOLUME CONTROLS

Standard spindle with flat.
Double pole switch
Without switch
(One per pack)

4/7d.
3/6d.

5K, I OK, 25K, 50K, 100K, 250K, SOOK,
I

meg, 2 meg.
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SERVISOL AND ELECTROLUBE

RECORD PLAYER CARTRIDGES

PRODUCTS (Nett trade)

16/8d,

ACOS: GP67/2g. High gain general purpose Mono
GP91/SC. Stereo -compatible replacement
GP9I/3SC. High gain version of above
GP94/15S. Stereo cartridge
GENERAL PURPOSE REPLACEMENT FOR TC8 s etc.
High gain, plenty of output (lap.)
Stereo version

12/6d. nett
14/0d. nett
9/6d. nett
18/0d. nett
8/4d. nett
I0/6d. nett
10/6d. nett

Servisol aerosol can
Electrolube 2AX aerosol
Servisol Freezit
Electrolube No. I Snorkel
Electrolube 2GX Grease
Servisol Aero-Clene for tape heads
Servisol Aero-Duster

22/0d.
22/0d.
37/9d.
19/10d.

37/9d.

REPLACEMENT
STYLI
TC8
GC8

4/6d.
4/6d.

REBUILT AND NEW TUBES-TWO YEARS GUARANTEE
A FEW SAMPLE TYPES, REMEMBER WE STOCK EVERY

BRAND NEW

RE -BUILT
17"

@

£4 14 6

£5 10 0

19"

@

£4 17 6

£5

21"

@

£6

5 0

£8 10 0

23"

@

£6

5

0

£8 19 0

TUBE

MW43-69*,
CRM 173,
MW43-80,
AW43-80,
CRM172*, AW43-88, AW43-89, CMEI705, CMEI703, C17AF,
C175M etc.
CMEI702,

CMEI903, CMEI902, CME 190 I , AW47-90, AW47-9 I , A47 -I 4W

19 0

CI9AH, CI9AF, CI9A.

z

CME2I01, AW53-88, AW53-89, CRM211*, CRM2I2*, MW53-

0

MW53-805.
GI

CME2303, CME230I, AW59-90, AW59-91.

* NEW ONLY. NO REBUILDS

ALL PRICES ARE NETT.

in

TWIN
PANELS

CME1906
A47 -13W

7

rg

z ,0

Li

I

0

23"

,V5195=

£14

I

0

PORTABLES, PANORAMA & RMGUARDS -- Philips Tvette
TERMS: CASH WITH ORDER. CARRIAGE ANYWHERE IN GT. BRITAIN 1016 per Tube

EVERY TUBE IN STOCK INCLUDING II", IT',
and KB Feather' ight etc.

... 331 plus 13% plus quantity discounts 6%

e.g. New VALVES

RADIO AND TELEVISION VALVES SMALL SELECTION
British made valves normally supplied.
DY86/7
DY802
EABC80
EB91

EBC90
EBF80
EBF89

ECC8I
ECC82
ECC83
ECC804
ECH8I
ECH84
ECL80
ECL82
ECL83
ECL84
ECL86
E F80
E F85

EF86
EF89

EFI83
EFI84
EH90
EL34
EY5I

10/-

EVERY TYPE IN STOCK
10/-

EY8617

9/1

EZ80

8/2

E Z90

9/3

GZ34

13/7
15/9
14/6
14/6

10/10

PCL86
PD500

11/4

31/7

12/8
10j10
10/10
10/10

0/0
0/0
0/0
5/4
4/6
2/8
9/6
2/8
3/4
1/4

2/8
9/6
2/8
6/4
10/10
12/8
12/8
13/7
10/0
13/7

GY501
PC86
PC88
PC97
PC900
PCC84
PCC88
PCC89

10/10

2/8
0/0
6/8
3/7
3/7
5/9

PCC 189

PCC806
PCF80
PCF86

1/4

3/7

8/I

PCF87
PCF801
PCF802
PCF805
PCF806
PCF808

3/7
3/7
14/11
13/7
14/11

PCL82
PCL83
PCL84
PCL85

11/4
13/4
13/7
13/7

PL36
PL8I

PL8IA
PL82
PL83
PL84
PL302
PL504
PL508
PL509
PY33
PY8I
PY800
PY801
PY82
PY83
PY500

UABC80
UCH8I
UCL82
UCL83
UL4I
U L84

UY85

16/4
13/7
14/6

L.O.P.T.'s

13/7

LINE OUTPUT
TRANSFORMERS

20/4
31!7

ALL MAKES SUPPLIED

10/10
13/8
12/8

20/12/2
10/10
10/10
10/10

8/4
13/7

20/4
3/7
3/7
2/8
4/6
4/6
2/8
9/0

ALL MAZDA/BRIMAR TYPES IN STOCK.

TRADE & SERVICE ENGINEERS ONLY SUPPLIED

Cash with order. 10% MAY BE DEDUCTED FROM THE ADVERTISED
PRICES EXCEPT FOR NETT ITEMS, C.O.D., OR TUBES
All orders must exceed 50/0d. in value otherwise postage and packing
will be charged at 5/0d. per invoice. Components must be ordered
in multiples as packed.

SEE WHAT YOU SAVE AT WILLOW VALE, THE SERVICE
DEPT. WHOLESALERS, 4 THE BROADWAY, HANWELL,
LONDON, W.7. 01-567/5400-2971, 01-579 3582.
Send 2/6d in loose stamps for our comprehensive catalogues listing
valves, components, tubes, transistors, mikes, aerials, Line output
transformers. BY RETURN SERVICE ANYWHERE.

EXCHANGE UNITS AND
NEW REPLACEMENTS
EVERY MAKE SUPPLIED
(EXCEPT MURPHY OIL -FILLED)

REWIND SERVICE FOR
OBSOLETE MODELS
FRAME OUTPUT, SOUND OUTPUT AND
MAINS TRANSFORMERS REWOUND

. We are the Service department Wholesalers and supply only the Service
REMEMBER .
Engineers requirements and can therefore carry large stocks, and also we know and understand your problems regarding getting the right spares QUICKLY and the RIGHT PRICE.
HOT-LINE Orders: 011567 5400-2971. 011579-3582.
.

382

Practical Television Classified Advertisements
The pre -paid rate for classified advertisements is 4/- per line (minimum order 12/-), box number 1/- extra.
Semi -display setting £2 10s. Od. per single column inch. All cheques, postal orders, etc., to be made
payable to PRACTICAL TELEVISION and crossed "Lloyds Bank Ltd." Treasury notes should always be
sent registered post. Advertisements, together with remittance, should be sent to the Classified Advertisement
Manager, PRACTICAL TELEVISION IPC Magazines Ltd., Fleetway House, Farringdon Street,. London,
EC4, for insertion in the next available issue.
SITUATIONS VACANT

MISCELLANEOUS

ENGINEERS. A TECHNICAL CERTIFICATE or qualification will bring you

TELEKINESIS, hyperspace, time -reversal,
fingervision (U.S.S.R.).
Send S.A.E.:
Paraphysical Laboratory, Downton, Wilts.

security and much better pay. Elem. and
adv. private postal courses for C. Eng.,
A.M.I.E.R.E., A.M.S.E. (Mech. & Elec.).
City & Guilds, A.M.I.M.I., A.I.O.B., and
G.C.E. Exams. Diploma courses in all
branches of Engineering-Mech., Elec.,

Auto., Electronics, Radio, Computers,
Draughts, Buildings, etc. For full details
write for FREE 132 page guide: BRITISH
INSTITUTE OF ENGINEERING TECHNOLOGY, (Dept. 171K), Aldermaston
Court, Aldermaston, Berks.

RADIO AND TV Exams and Courses by
Britain's finest home study School, Coaching for Brit.I.R.E., City and Guilds Amateur's Licence, R.T.E.B., P.M.G. Certificate

etc. Free brochure from British National
Radio School, Russel Street, Reading.

TECHNICAL TRAINING
CITY & GUILDS (electrical, etc.) on
"Satisfaction or Refund of Fee" terms.
Thousands of passes. For details of
modern courses in all branches of electrical
engineering, electronics, radio, TV, automation, etc., send for 132 -page handbookFREE. B.I.E.T. (Dept. 173K), Alder-

SERVICE SHEETS (continued)

T.V. CAMERA on 405 line system. In
working order. Changing to 625 system.
£75 o.n.o. VISION SCREEN SERVICES,
NORTH FAMBRIDGE, ESSEX.

BECOME "Technically Qualified" in your
spare time guaranteed diploma and exam.
Home -study courses in radio TV servicing
and maintenance. T.T.E.B. City and
Guilds, etc., highly informative 120 -page
Guide-FREE. CHAMBERS COLLEGE
Dept. 858K), 148 Holborn, London, E.C.I.

TV and RADIO, A.M.I.E.R.E., City &
Guilds, R.T.E.B., Certs., etc. on "Satisfaction or Refund of Fee" terms. Thousands
of passes. For full details of exams and
home training courses (including practical
equipment) in all branches of Radio, TV,
Electronics, etc., write for 132 -page Handbook-FREE. Please state subject.
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY (Dept. 172K),
Aldermaston Court, Aldermaston, Berks.

TRAIN FOR SUCCESS

WITH ICS

,

Study at home for a progressive
post in Radio, TV and Electronics. Expert tuition for City &
Guilds (Telecoms Techn's Cert.
and Radio Amateurs') R.T.E.B.,
etc.
Many non -exam courses

incl. Closed circuit TV, Numerical
control & Computers. Also self build kit courses-valve and
transistor.
Write for FREE prospectus and find out

how ICS can help you in your career.
ICS, DEPT. 560, 1NTERTEXT HOUSE,
STEWARTS ROAD, LONDON S.W.8.

5/- each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions-Manuals for some.

Cheques and open P.O.s returned if sheets not

Be

available.

well-equipped

OAKFIELD ENTERPRISES

You need not worry about the
painful and lingering minor
burns that occur from time to
time in leisure pursuits if you
keep BURNEZE close to hand.
This unique new scientific
aerosol cools and anaesthetizes.
BURNEZE takes the heat out of
a burn in just 8 seconds, then
controls the blistering and pain
that steal skill from nimble
fingers. Be well-equipped - buy
BURNEZE, from chemists.

LIMITED
30 CRAVEN STREET, STRAND
LONDON WC2
Make

Model

Radio/TV

Potter & Clarke Ltd Croydon

CR9 3LP

maston Court, Aldermaston, Berks.

EDUCATIONAL

TRADER SERVICE SHEETS

REACTIVATE THAT TUBE, send 15/6d.

for circuit and constructional details to
VARNE, 10, Marine Parade, Folkestone,
Kent.

LARGE SUPPLIER
OF

SERVICE SHEETS

CAR RADIOS)
Fault Tracing Guide or
TV list on request with order.
10/- each, plus large S.A.E.
(Uncrossed P.O.s please, original
not

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11
We have the largest supplies of
Service Sheets (strictly by return
of post). Please state make and
model number/alternative.
Mail order only.

indicate with X

From

enclose remittance of

(and a stamped addressed envelope)
s.a.e. with enquiries please
SERVICE SHEETS (1925-1970) for
Televisions, Radios, Transistors, Tape

FREE.

service sheets
available.)

If list is required

MAIL ORDER ONLY (May PT)

(T.V., RADIO,
TAPE RECORDERS,
RECORD PLAYERS,
TRANSISTORS,
STEREOGRAMS,
RADIOGRAMS,

if

plus postage
Address

SERVICE SHEETS

returned

1970 List now
available at 2/ -

Recorders, Record Players etc., by return
post, with free Fault-finding Guide.
Prices from 1/-.
Over 8,000 models
available. Catalogue 2/6. Please send
S.A.E. with all orders/enquiries. Hamilton
Radio, 54 London Road, Bexhill, Sussex.
SERVICE SHEETS. Radio, TV etc.
8,000 models. List 2/-. S.A.E. enquiries.
TELRAY, II Maudland Bank, Preston.

SERVICE SHEETS with Free Fault
Finding Chart, 4/6. S.A.E. Lesmar, 15

Conholt Rd., Andover, Hants. (Mail only).
RADIO, TELEVISION over 3,000 models JOHN GILBERT TELEVISION, lb
Shepherds Bush Road, London, W.6.
SHE 8441.

FOR SALE
VALVE CARTONS at keen prices. Send

1/- for sample and list. J. & A. BOX -

MAKERS, 75a Godwin Street, Bradford 1.
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SETS Et COMPONENTS (continued)

WANTED
SERVICE SHEETS AND MANUALS
Highest prices paid.
PURCHASED.
Sultan Radio, 29 Church Road, Tunbridge
'Phone:
T.W. 22093.
Wells, Kent.

CASH PAID for New Valves. Payment
WILLOW VALE ELECby return.

TRONICS, 4 The Broadway, Hanwell,
London, W.7. 01-567 5400/2971.

SERVICE SHEETS purchased, HAMILTON RADIO 54 London Road, Bexhill.

WANTED new valves, television, radiograms, transistors, etc. STAN WILLETTS
37 High Street, West Bromwich, Staffs.
Tel: WES 0186.

WANTED! New valves especially TV
types. Cash waiting. Bearman, 6 Potters
Road. New Barnet, Herts. Tel. 449;1934.

PAY BY GIRO. Our No. 34.361.4006.

BAKER & BAINES
ITA

BBC dipole 30/-. H 42f-. 3 ele 89/-.

ITA doubles 8 ele

8 ele 47/5. 11 ele 57/6.
13 ele
11 ele 140/-.

I 2/-.

45!-. D
159/, Combined BBC/ITA
52,'-. H 5 69i-. X -- 5 75/, Combined Loft
Special D -5 with loft pole and fixings 37/-.
UHF Aerials BBC-ITA 14 ele 37/-. 18 ele
1

Brief list of television types herewith, full list S.A.E. All types ex stock!
PY82
PCF86
12/3
7/20L1
DY86/7
19/6
8/PY800/1
PCF801/2 12/3
8/3
EB91
5/20P4
20/R19
PCF805
13/ECC82
8/6
13/30C15
13/9
PCF808
U25
ECL80
13/6
15/8/30C17
15/9
PCL82
10/3
U26
15/EF80
8/30F5
16/6
PCL83
12/3
U37
EF85
15/8/3
30FL1
12/9
PCL84
10/3
U191
14/6
EF183/4 11/3
30L15
15/3
PCL85
10/6
U193
8/3
EH90
10/3
30 L17
14/6
U251
17/3
EY51
PCL86
10/3
7/6
30P12
15/6
U301
PL36/8
12/9
17/EY86/7
7/9
30PL1
12/9
PL81
10/3
U801
24/PC86/8
10/3
30P4MR 20/PL83
10/3
6/30L2
15/6
PC97
8/3
30P19
12/9
PL84
8/3
6AT6
9/9
PC900
10/3
30PL13
18/6
6BW7
PL500
16/6
13/9
PCC84
9/3
30PL14
18/6
17/6CD6G
28/PCC89
12/3
PL504
6F23
15/6
etc., etc.
PCF80
PY81
8/3
10/3
POST FREE OVER e3-LATEST ENCAPSULATED BY 100 & 33 ohm res, 4/!

AERIALS
3 ele 261-. 5 ele 34/-.

NEW BVA VALVES! Huge range by return postal service well known to the trade.

SEE SES AT
TUBE LPI TARetcE
.

PHILIP H. BEARMAN

(Suppliers to HM Govt. etc.)
Tel. 449/1934 & 7873
6 Potters Road, New Barnet, Herts.
(Robophone)

CALLERS
WELCOME

Closed Thursday &
Saturday afternoons

54/-. 22 ele 631, Double 22 ele 142/-. CO -AX
low loss at 1/3 and 213. Co -Ax plugs 1/4.

Diplexers-Triplexers-Matched UHF/VHF
Diplexers. UHF/VHF Preamps.

Couplers. etc.
Postage paid on all aerials. Extra on accessories.
Please state channels when ordering.
Lashings.

Poles,

Clamps,

II Dale Cres., Tupton, Chesterfield.

210-250 D.C.
I.

TELEVISION AERIALS BBC 2 LOFT

AERIALS including fittings, 7 -element 33/6,
I -element 39/6, 18 -element 49/6. Chimney
Lashing Kit, BBC 2 Array and Mast
7 -element 65/6, II -element 72/6, 18 -element
I

82/-. BBC 1 EXTERNAL H 42/-. ITV 4 element 451-. Combined BBC/ITV 1 -3
H 5 79/6, including
61/6, 1 -5
Mast and Lashing. Low Loss Coax Cable
1/5 yd. Coax Plugs 1/4. 6 ft. in. Masts
12/6. 12 ft. 2 in. masts 47/6. Chimney
Mounting Brackets 14/6 and 22/6 Heavy
1

Duty. Mark channels required. C.W.O.
P. & P. 4/-. C. K. Aerial Erections. I A

VALVE BARGAINS

AERIAL BOOSTERS 59:- EACH
Three types of high gain transistorized
pre -amplifiers to work off PP3 battery or

2.

U.H.F. 625 Type L45 this will tune the
complete U.H.F. band.
V.H.F. 405 Type LI2 with separate tuning

for band
and III. Please state band
Channel No. required.
I

I

V.H.F. Radio Type LI I with
bandwidth for the complete band. All
pre -amplifiers are complete and ready

3. F.M.

31 x 31 colour Ivory.
210-240 DC unit is 7'- extra.

to use.

The

Size

Any

5-9,-, 10-14,;-, 10045.10.0.
E1391, EBF80, E8F89, ECC82, EY86, EF80.
EF85, EF 83, EFI84, PCC84, PCC89, PCF80.
PCF86, PCL82, PCL83, PCL84, PL36, PLO I.
PY32, PY33, PY800, PY80I, 3OPLI, 30FL1,
30F5, 6F23, 6-30L2, 10FI.

Many other types in stock. BY100 Type
Rectifiers 2/6 each
Any from the
Guaranteed valves 4"- each.
list above (except valves in bold type) selected,
tested, boxed and with three month written
guarantee. S.a.e. for leaflets.
P. & P. on all goods 1/6.
Money refunded if not satisfied, if returned
within 7 days.

VELCO ELECTRONICS

62 Bridge Street, Ramsbottom, Bury, Lancs. Tel. 3036

Brook Street, Driffield, E. Yorks.

SETS Et- COMPONENTS

R & R RADIO
51 Burnley Road, Rawtenstall
Rossendale, Lancs.
Tel.: Rossendale 3152

VALVES BOXED, TESTED &
GUARANTEED
PCC84

EF80

3/6

EBRO
ECC82
ECL80

3/3/1/6

EF80
EF85
E Y86
E Z40
EBC41

POST:

3/4/4/6

4/6

3/3/6
PCL82 4/PCF80
PCF82

PCL83
PL36
PL81

PL83

PY33

41-

5/4/4/-

PY8I
PY82
U191
6F23
30F5

30L15
30P12
30C15

3/6

3/4/6
5/2/6
5/4/6
5/-

5/ -

ONE VALVE 9d. TWO TO SIX 6d.
OVER SIX POST PAID.

BARGAINS any 1-21-, 5-8/-, I00 -£5/ -/boxed, tested, your choice ECC82/3
ECL80.

EF80,

EF85,

EBF80,

EB9I,

PCC84, PCC89, PCF80, PCF801, PC86/8
PCL82/3. PCL84/5, PL81, PL36, PL500
PL504, PY81 j2, etc. L.O.P.T. also obsolete

types F/O.P.T., Scan Coils. Tuner Units
and many others at lower prices, S.A.E.
for lists J. S. Sondhis, 94/A, Netherwood
Road, London W.14 (Mail Orders).

LOOK ! Nearly every type in stock now !
NEW TELEVISION TUBES !

!

TWO YEAR FULL REPLACEMENT GUARANTEE

SEE THE DIFFERENCE A NEW TUBE CAN MAKE TO YOUR VIEWINGLATEST SCREENING TECHNIQUES INCLUDING TINTED SCREENS ON
MOST 19" Er 23" TYPES
Large stocks by Cathodeon Er other leading manufacturers so why buy
ordinary rebuilds? Colour 25" £60!
Special offer! 19" rebuilds, 2 year guarantee £5 10s.! 23" £7 10 0.

14" to 16" (not 110') £4 15 0
12" £3 0 0 (not 110')
19" C19AH £7 10 0
17" £5 17 6
Other 19" mono tubes-all £6 17 6. Carriage all 12/-. All 21" mono
tubes-£7 17 6, 23" mono tubes £9 10 0. Carriage 15/20" £10 17 0
RIMBANDS, 19" £8 10 0; 23" £11 10 0
TWIN PANELS, 19" £9 17 6; 23" £14 0 0 (A50/120W)
Bulk enquiries welcomed, special terms.

Carriage
20/ -

PAY BY GIRO. Our No. 34.361.4006.

PHILIP H. BEARMAN
(Suppliers to H.M. Govt. etc.)

6 POTTERS ROAD, NEW BARNET, HERTS.
Closed Thurs Et Sat afternoons TEL. 449/1934 (Robophone) Et 7873
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SETS Et COMPONENTS (continued)

TUBE

TELEVISION

SHOP

ALL THE LATEST NEW TUBES
AT REDUCED PRICES
A28 -14W

£11. 0.0

A31-I8W

£12,10.0
£9.19.6
£11.15.0
£7.12.6

A47-1 I W
A47 -13W
A47 -14W
A47 -26W
A50-120WR
A59 -I I W

f10.15.0
£12.10.0
£12.19.6
L15.10.0
£9.19.6
L14.15.0
£14.15.0
£10.10.0
£5.12.6

A59-I3W
A59- 15W
A59 -16W
A59 -23W

AW2I-11
AW36-20, 21
AW36-80
AW43-80

£5. 7.6
£6.17.6
£6.12.6

AW43-88-, 43-89
AW47-90, 91
AW53-80
AW53-88, 53-89
AW59-90, 59-91
CI7LM, PM, SM

£7.I0.0
£8.17.6

£8. 5.0
£9.10.0
£6.12.6
£12.10.0
£11.19.6

CMEI201
CMEI101
CMEI601
CME1602
CME1702, 1703
CME1705

£10. 5.0
£12. 0.0

.

£6.12.6
£7.12.6
£7.10.0
£12.10.0

CMEI901, 1903
CME2013

£8. 5.0

CME2101, 2104
CME2301, 2302

£8.15.0
£15.10.0
£5.10.0
£5.10.0
£5.12.6

CME2306
CRM93
CRM124

CRM141, 2, 3, 4
CRM171, 2, 3
CRM211, 212
MW36-24, 44
MW43-64, 69
MW43-80
MW53-20
MW53-80

f6. 7.6
£8.17.6

£5. 2.6
£6. 7.6
£6.17.6
£8.17.6
£8.17.6
£6.12.6

.

7405A

£14. 0.0

TSD2I7, 282
All

tubes tested before despatch and
guaranteed for 12 months.

Fully

rebuilt tubes available-prices on
request.

CARRIAGE 10/-, via B.R.S. or 15/- via
Passenger train. Add 2/6 for Comprehensive insurance.

TOWER BY LTD
For Line Outputs and Deflector Coils
We have the Country's largest stock of Manufacturer's Original (or Authorised Replacement)

Line Output Transformers for many "difficult"
makes, including Ambassador, Baird, Cossor,
Decca, Dynatron, Ekco, Ferguson, G.E.C.,
H.M.V., K.B., Masteradio, Peto-Scott,
Philips, Regentone, RGD, Sobel!, Ultra,
etc. Also deflector coils output and oscillator
transformers, inc. Alba, Bush, Murphy,
Examples, L.O.P.T. Murphy 350/410/540)659i
759, 147/-; Bush TV80, TV95, TV96, 147/-;
Cossor 950, 77/6; Ferguson 306/308, 79/6;
Philips 17680 L.O.P.T. assembly, 135/-; Ultra
1984-200c, 101/3.

£66. 0.0
£72. 0.0
£77. 0.0

TELEVISION

TUBE

TELEVISION LINE
OUTPUT
TRANSFORMERS
SUPPLIED OR REWOUND

SPECIAL OFFER
Ekco improved type for Models T221, 231, 310,

all at 45/-; Ferranti 1414 series inserts, 251';
Philco 1019/1021, 52/6. Terms: C.W.O. or
C.O.D. (3/6) post/packing 6/-; 2 or more
L.O.P.T.s post/packing free.
All enquiries answered but regret no lists

Same day delivery on most types.

available.

TOWER BY LTD

EKCO,

SHOP

DYNATRON

FERRANTI,

Replacement cases I6/- each, please state
model.

S.A.E. for return of post quotation.
TERMS: Cash with order or C.O.D., please
add 4s. for postage.

C.O.D. orders will be charged 6s.
Transformers fully guaranteed.

(98

MAIL ORDER DIVISION OF T.C.S. LTD.

70 STREATHAM HILL, LONDON, SW2.
Tel: 01-674 2185.

TOP PRICES PAID

CONSISTENT LARGE QUANTITIES OF
EX -RENTAL T/V's

for new valves and components

Ideal for Slot or Re -sale

Write:

DELIVERY CAN BE ARRANGED

KENSINGTON SUPPLIES,

Ring : 061-872 3709 and 061-445 9091

(A), 367 Kensington Street,
Bradford 8, Yorks.

VALVES, VALVES, VALVES
Any ten of your choice 1 4/6d., post 1/-.
100 £5 1 Os. Od., post paid.
EBF89,
ECL80,
PCC84, PL36,
PCL82, PCL83, PCC89, PY33,
PY800, PY801, PY88, PCL84,

EF85, EF80,
EF183, EY86,

PY81,
PY82,

EB91,

PCF80,

EX N.E.V. C.C.T.V. Camera and Monitor
Circuits, S.A.E. for list. LOWE, 35 Hensley
Point, Hackney, London, E.9.

30F5, 6BW7, PY801.
BOB'S,
2 St. James Street, Rawtenstall
Rossendale, Lancs.

NEW VALVES
Guaranteed and Tested
24 HOUR SERVICE

Mail order ONLY.
1R5

NEW! All -range (40-860 MHz) pre
Amplifier. High gain T/V all channels,
inc UHF, colour, FM/V.HF Radio, Stereo,
etc., built-in power unit. Precision job,
superb value at £7 12s. 6d. p.p. and ins.
paid to any address in U.K. or s.a.e. for
literature. Johnsons (Radio) St. Martins
Gate, Worcester, (Est. 1943).

150 NEW ASSORTED Capacitors, Re-

1T4
394
3V4

Resistors,

Capacitors,

etc.,

at Bargain

TELEVISION SALES, 1 Smallbrook Lane,
Warminster, Wilts., Phone Warminster

8156. Valves, bbxed, tested and guaranteed.
PCF80, PCC84, PL81, PY81, EY86, EF80,
30F5. EB91, ECC82, PCL83, 30FL I ,

ECL80. PCL82, PY82, PCL84, 6-30-L2,
you select 8 for 20/-, p. & p. 2/-. S.A.E.,
other types, several CRTs cheap, tested,
for callers only.

PCL84
PCL85

4/9

ECH35

5/6
5/9

PCL86
PFL200
PL36

EC1381

4i3
3/10

ECL80
ECL82
501,83

ISS7GT

6V6G

25L6GT
30FL1
30FL12
30P4

TO HELP THE HOME CONSTRUCTOR
Heathkit now make available our surplus
Prices. Send for lists. E. Moyle, Daystrom
Ltd., Gloucester.

3/6

1116

DAF91
DAF96
DF33
DF91
DF96

London, W.13.

5/9
5/9

ECC81
ECC82
ECC83
ECC85

6AQ5
6AT6

Post Free. WHITSAM ELECTRICAL, 33
Drayton Green Road, West Ealing,

Mica, Ceramic, etc.
Carbon, Hystab, Vitreous ?.:-20 watt, 15/-.
Silvered

2/9

6/3012

30P19
30PL1
30PL13
CCH35
CL33
DAC32

sistors,

5/6
4/3

185

4;6
13/9
14/3
11/8
11/6
14/6
16;9
13117/6
8/9
4/3
7/6
2/9
6/9

3/10

D1177

D532
DK91

1)592
DL92
DL94
DL96
DY86
DY87
EABC80
EBC33
EBC41

41-

3/-

619

D596

(Carriage & Insurance 40/-)
A63-1IX

Dept. P.T., 26 All Saints Road,
North Kensington, W.I I
Telephone: 01-229 9071. 9 a.m. till 5 p.m.

PRACTICALLY ANY MAKE OR MODEL

Rewind most L.O.P.T., 90/,

COLOUR TUBES

A49-1 IX
A56 -120X

WITWORTH
TRANSFORMERS LTD.

8/9
5/8
8/3
7/3
5/9
5;9

7/4/9
4/9
5/9
719

9/3
5/9

ECIA6
EF37A
EF39
EF80
EF85
EY86
EF89
EF183
EF184

4/6/-

6/6
6/3

8/7/6

6/4/6

4113

5/9
6/3
4/9
5/6

5/3

EF190

6/-

EL33
EL84
EY51
EY86
5Z80

9/3

EZ81

5161
5168

P1,81

PL82
PL83
PL84
PL500
PL504
PY32
PY33
PY81
PY82
PY83
PY88
PY800
PY801

4/9

R19
U25
U26

6/3
4/3

U191
U193
U251

7/-

4/6
9/3
16/6

17/578
PABC80 6/9
10,3
PC86
PC88
10/3
7/PC900
PCC84
6/3
PCC89
8/11
PCF80
5/11
PCF801
816
PCF602
819
6/9
PCL82
PCL83 11/9

0301
0329
UABC80
UBC41
155F89
UCC85
UCH81
UCL82
UF41

7/816

8/-

11/9/3
8/6
5i9
8/8

6/12/9
13/3
10/-

10/-

6/5/-

5/6
6/6

7/8/9

6/3
12/9
11/6
12/818

14/10/14/-

8/-

8/3
6/3
7/3

6/6
8/9
10/6

6/-

UF89
UL41

1119

UY41

7/-

UL84

Eva

0185
5/3
Postage on 1 valve 95. extra. On 2 valves or more.
postage 6d. per valve extra. Any parcel insured against
EBF89

damage in transit 6d. extra.
Office address, no callers.

48 BATTERSEA BRIDGE ROAD
LONDON, S.W.I I.
BAT 6859

WE GIVE GREEN SHIELD
STAMPS

Free and illustrated lists of all types of
Hi-Fi equipment; Tuners, Amps, etc.
Electronic equipment, components and
Gadgets at lowest prices
from:

ALBION ELECTRONICS SUPPLIES
D/5,
16
Albion Road, Birchington, Kent.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N.16

iii

A NEW "KING TELEBOOSTER"
THE M4
DUAL BAND
V.H.F. UNIT

KING

.

.

the name you
can depend on.
Boosts all Band III and any specified Band I
Channel simultaneously.
Still higher gain
. nominally 17-18 d.B. both
.

Bands.

Very low noise third generation passivated
transistor.

* Fitted fly lead ... installed in seconds.
* Quality Case 31" x 31" x 11" Cork base.
Specify Band I channel when ordering.
THE
NEW
UMF
"COLOURBOOSTER"
Channels: -Group "A" Red Spot. "B" Yellow Spot,
"C" Green Spot. Prices: Both types: -75;- Battery
Model OR £5.17.6 Self Contained Mains Model.
P/P 2/6d.

Just like the children, your car will appreciate being
treated to its very own annual ! It will enjoy your
new-found confidence in putting right any minor
troubles, keeping it all tricked out in the best
accessories, and your ability to keep both the
bodywork and machinery in mint condition!

TRANSISTOR DEVICES LIMITED

Advice on the cooling system, de -coking, brakes, etc.

ROUTINE MAINTENANCE
TROUBLE -SHOOTING SECTION

Bridge House, Newton Abbot, South Devon

A peculiar noise? Here's how to diagnose and correct typical faults.

Literature on request.

FAULT -DIAGNOSING CHART
A 'family tree' of the working parts of your car

50 GET -YOU -HOME TIPS
Could save you a lot of trouble and embarrassment,

UHf, COLOUR AND TELEVISION SPARES
COLOUR Leading Brit. makers surplus time base units incl, frame o:p. line o.'p
and EH'C truants. 25.0.0. p.p. 101, Scan coils 18.10.. P.P. 6/..
UHFI625 conversion kite and tuners at reduced prices. Lists available.

UHF integratA transletd. 0 position push button tuners, leading Brit. maker

surplus, 14.10.0. p.p. 4?li.

MURPHY 6001700 series L'HF conversion kits In euhlnet plinth assy, can be
used as separate UHF receiver 28.10.0. p.p. 10/-. 625 IF amplifier incl. 5 valves.
and circuit 681. P.P.
SOBELL/GEC dual 405/623 IF amp. and
chassis hid. circuit 32-6 ULTRA
19500 to 2351023 IF amp. chassis and switch incl. circuits 110;-. p.p. 4:6.
UHF TUNERS transistd. loci, s'm drive 25.5.0. valve type 58/6, P.P. 4 6.
TV SIGNAL BOOSTER UNITS Sens. gain all stations. PTE/LABGEAR trans'd.
.6131 (TA or CHP Battery "plug In". 75'- CHF Masthead 25.5.0.
FIREBALL TUNERS. Ferg., 1151V, Marconi new 37,8, other typos salvaged
18 it p.p. .1'6. PUSH BUTTON. Plessey. Ricca incl. valve- 58 8. p.p. 4'6.
TURRET TUNERS PETO SCOTT 980. COSSOR 1964. DECCA DR 95. 101 606

OVERHAUL
The complete A -Z of all that needs to be done and how to do it
including starter, dynamos, suspension

RENOVATION
Repairing bodywork, tidying interior and exterior trims,
'touching up' with crude equipment.
PRESERVATION
Cleaning your car, anti -rust precautions, sorting out water leaks.
ALSO: A -Z Car Electrics, Motoring Holidays (9 pages). Workshop
Hints, Accessories.

Surely your

50.- CYLDON 0 20/- EICCO 283/330 25:- KB FratherlIght, Philips 19T0170

Series. Sobell 1010 86,-, p.p. 416. Large selection eh. coils.
LINE OUTPUT TRANSPS. Popular types available. brand new replacements folly
guar. A selection which can be supplied, p -p. 4/6, C.O.D. 3/0.
PHILIPS 171'0100 range, STELLA 1011/1020 70/ BUSH TV53 to 69
35
..
32/6 LOPT:Inserts p.p. 2 EKCO 221 to 331 (0,25 or 026 types)
.. 42/8 Alba:655, 656
25 FE 1RANTI 1001 to 1019 (I.125 or 026 types) 4218 Bush TV32, 48. 43
45 E -CO 342 to 394, FERRANTI 1021 to 100 75135,EKCO FERRANTI 41R. 1093, etc.
62;6 Cossor 933 to 950
DECCA 1/11.17. 3. 4 (70') DR95, 101,606 .. 78.6 Ekco TP308
..
38 6
FERG 305 to 436. 42/8: 805 to 727
Emerson 700 range
35
FERG HMV MARCONI ULTRA PHILCO
Ferguson
203
to
248
35
s6o0. 260% 4600, 6600, 1100 ranges. Jell -Pot 75 Ferranti 14T5 to 21K6 35
KB QVP2o, QI20/1 Lt 8V20
55
KB VCI to Vell
78 8 KB NF70, OV30. PV40
MARCONI VTIS7 to 172
55
QV10. 20. 30 35 GEC 302 to 346. 451-; 448. 2000 series
.
89 6
KB RGD
Featherlight 50
HMV 1865/9, 1970. 42/6; 1890 to 1924
.. 55
PYE VT17, CB, (TM, CWI7, 17/21. 17:8.
KB RGD VC1. 2. 3, 4
35
1 lo to 310, 700, 830, 110 to 40F
62 6 PETO SCOTT 733 738.. 35
PAM INVICTA equiv. LOFTS to above Pyr 82 6
Philco
1981
series
35
PETO SCOTT 1419 to 1725, 35/-; 733 to 738 78,6
Philips 17T0100 range 35
SOBELL/MeMIOH TPS173, 180, T23, 24, 178
278, 8021, 270. MP17, 18, M79.. 74
415/- Pye VT4, VT7
42 6
TP9761, 1'.279.8034, 370. M1'27, M75, 70, 93 66/35
105, 283, 10011, 762, 300 aeries
89/8 ROD D17. 590 to 619
PHILCO 1010 to 1021, CV--; 1029 to 1060
56;- RE61.10-4, 10-17 to 192 35 ULTRA 1770 to 2384, PILOT PT450 to 650 7218 Ultra 1770 1780 range 35
SCAN COILS. Frame OM, mains droppers, etc. C.O.D. despatch available.
NEW SCAN COILS 110° types surplus special offer. PIE. EKCO. 1-1.TE A
PILOT. MCIIPH Y. 30
FRAME CCP TRANS, SOIIELL 17 IL p.p. 4 5,

PRACTI AL MOTORIST

NN

car
deserves

this good
book?
Get it
today,
price 3 6

.

-

.

.

.

-

MANOR SUPPLIES
64 GOLDERS MANOR DRIVE, LONDON, N.W.1 1
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VALUABLE NEW HANDBOOK
TO AMBITIOUS

ENGINE!

Have you had your copy of "Engineering Opportunities" ?
The new edition of "ENGINEERING OPPORTUNITIES" is now available-without chargeto all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new "ENGINEERING OPPOR-

TUNITIES" should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On 'SATISFACTION or
REFUND of FEE' terms

THIS BOOK TELLS YOU
* HOW to get a better paid, more interesting
job.

* HOW to qualify for rapid promotion.
* HOW to put some letters after your name
and become a key man
quickly and
.

Appointment Dept.

can take advantage of
chances you arc now missing.

Advanced Television Eng.Gen. Television Eng.-Television Servicing and Main-

RADIO ENG.
Advanced Radio-Gen.
Radio-Radio Servicing --

tenance.

Telecommunications -Sound Recording-A WO.

ELECTRONIC ENG.

mation-Practical Radio -Radio Amateurs' Exam.

Gcn. Electronic Eng.Applied ElectronicsPractical ElectronicsRadar Tech.-Frequency
Modulation- Transistors.
MECHANICAL ENG.

ELECTRICAL ENG.
Advanced Electrical Eng.Gen. Electrical Eng.Installations-Draughtsmanship-Illuminating

Advanced Electronic Eng.

Advanced Mechanical Eng.

Gen. Mechanical Eng.Maintenance Eng.-Diesel

Eng.-Press Tool DesignSheet Metal WorkWelding-Eng. Pattern

Making-InspectionDraughtsmanship-

Metallurgy-

Production Eng.

Eng.-Refrigeration-

Elem. Electrical ScienceElectrical Supply-Mining
Electrical Eng.
CIVIL ENG.
Advanced Civil Eng.Municipal Eng.-Structural

the

* HOW, irrespective of your age, education
experience. YOU can succeed in any

or

branch of Engineering.

164 PAGES OF EXPERT
CAREER -GUIDANCE

Building, etc., outlines the openings available and
describes our Special Appointments Department.

TELEVISION ENG.

.

* 'tow you

This remarkable book gives details of examinations and courses in every branch of Engineering,

WHICH OF THESE IS
YOUR PET SUBJECT ?

.

easily.

* HOW to benefit from our free Advisory and

PRACTICAL
EQUIPMENT

INCLUDING

Basic Practical and Theore-

The specialist Elec-

TOOLS

tic Course for beginners in
TV, Radio. Electronics etc.
A.M.I.E.R.E. City & Guilds
Radio Amateurs' Exam.
R.T.E.B. Certificate
P.M.U. Certificate
Practical Radio
Television& ItadioServicing
Practical Electronics
Electronics Engineering
Automation

tronics Division
B.I.E. T.

of

NOW offers you a

real laboratory training at home with
practical equipment.
Ask for details.

B.I.E.T.

You are bound to benefit from reading

"ENGINEERING OPPORTUNITIES",

and you should send for your copy
now --FREE and without obligation.
mg

Eng.-Sanitary Eng.Road Eng.-HydraulicsMining-Water Supply-

POST COUPON

TO B.I.E.T., 445A ALDERMASTON COl'RT,

Petrol Tech.

ALDERMASTON, BERKSHIRE

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS

Please send me a FREE copy of "ENGINEERING

INCLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT,

OPPORTUNITIES." I am interested in (state subject,
exam., or career).

INSTRUMENT TECHNOLOGY, WORKS STUDY. MATHEMATICS, ETC.

Which qualification would increase your earning power?

NAME
ADDRESS

(Eng.), A.M.S.E., C.Eng., A.M I.E.R.E., R.T.E.B., A.M.I.P.E.,
A.M.I.M.I., A.M.I.E.D., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., M.R.S.H.,
B.Sc.

A M.I.Mun.E CITY Er GUILDS, GEN. CERT. OF EDUCATION. ETC.

British Institute of Engineering Technology
445A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE
U

WRITE IF YOU PREFER NOT'TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

NY

