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Capacitors Electrolytic,
160v D.C. Wire ended,

01 mid 4p 450v Wkg
.022 mfd 4p I mfd 7p
.033 mfd 5p 2 mfd. 8p
.047 mfd 5p 4 mfd 1 1 p

.1 mfd 5p 8 mfd 13p
I5 mid 6p 16 mfd 16p
'12 mfd 6p 32 mfd 23p
.27 mfd 6p 50 mfd 25p
33 mfd 9p 8/8 mfd 19p
-47 mfd 12p 8/16 mfd 25p
68 mfd 18p 16/16 mfd 26p

I 0 mfd 20p 16/32 mfd 27p
32/32 mid 27p
50/50 mfd 42p

400v D.C. Wkg.
001 mfd 4p
0015 mfd 4p
.0022 mfd 4p
0033 mfd 4p
0047 mfd ' 4p
0068 mfd 4p
01 mfd 4p
012 mfd 5p
022 mfd Sp
033 mfd 5p
047 mfd Sp
068 mfd 5p

I mfd 6p
15 mfd 7p
22 mfd 8p
33 mfd 17p
47 mfd 18p

600v D.C. Wkg
0047 mfd
-01 mfd
.022 mfd
047 mfd

I mfd
22 mfd

Op
Op
Op
Op
Op
7p

1000v D.C. Wkg
1 mfd 20p

1250v D.C. Wkg
01 mfd 16p
-022 mfd 17p
-033 mfd
.047 mfd

17p

1500v D.C. Wkg
0047 mfd 16p

High Voltage
Pulse

12kv Test up to
180 pF
8 kv Test Above

10 pF 33 pF
15 pF 47 pF

22 pF 56 pF
27 pF 68 pF
82 pF 155 pF

100 pF 180 pF
120 pF 220 pF
140 pF 250 pF

8p each

Sub -miniature
Electrolytic,

1 mfd 8v 6p
2 mfd 8v 6p
4 mfd By 6p
5 mfd 8v 6p
8 mfd By 6p

10 mfd 8v 6p
16 mfd 8v 6p
25 mfd 8v 6p
32 mfd 8v 6p
50 mfd 8v 6p

100 mfd 8v 6p
200 mfd 8v 8p

Ceramic Tubular and
H i-K.
750v D.C. Wkg up to 150 pF
500v D.C. Wkg 180 pF Up.
4.7 pF 56pF 500 pF
6.8 pF 68 pF 680 pF
10 pF 100 pF 820 pF
15 pF 150 pF -001 mfd
22 pF 220 pF .0015 mfd
27 pF 270 pF .002 mfd
33 pF 300 pF .003 mfd
39 pF 330 pF .005 mfd
47 pF 470 pF -01 mfd

Sp each

Resistors

High Stability Carbon Film 5". Tolerance
VALUES

OHMS

K OHMS

M OHMS

4- watt 10 per pack 12p
PRICES I watt 10 per pack 18p

2 watt 10 per pack 32p

10 12 15 18 22 27 33 39 43 47 56 68 82
100 120 150 180 270 330 390 430 470 560 680 820

I 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.3 4.7 5-6 6.8 82
10 12 15 18 22 27 33 39 43 47 56 68 82

100 120 150 180 220 270 330 390 430 470 560 680 820
1 1.2 1.5 1.8 2.2 2.7 3.3 3.9 4.3 4.7 5.6 6.8 8-2

10 meg.
100 per pack 80p
100 per pack 150p
100 per pack 280p

Hi K Discs 500v D.C. Wkg Servisol and Electrolube Products
470 pF 800 pF -001 mfd .002 mfd Servisol aerosol can 63p
-003 mfd -005 mfd .01 mfd Sp each Electrolube 2AX aerosol 70p

Servisol Freezit 47p
Electrolube No I Snorkel 90p
Electrolube 2GX Grease 42p
Servisol Aero-Clene for tape heads 53p
Servisol Aero-Duster 53pVolume Controls

Standard spindle
with flat Double
pole switch 25p
Without switch 19p
5K 50K 500K

10K 100K I Meg
25K 250K 2 Meg

Valve Bases
B7A 5p
B9A 5p
B7D
B9D
CRT bases 15p
Octal 8p

Multicore Solder
Workshop size reel, Size 12
Toolbox dispenser, Size 5
Economy reel, Size one pound

Resistors W i rewound
Values 6 Watt

15 ohm 300 ohm lb
30 ohm 350 ohm 1.2k
39 ohm 400 ohm 1-5k
50 ohm 470 ohm 1-8k
75 ohm 500 ohm 22k

100 ohm 530 ohm 2 7k
130 ohm 560 ohm 3.3k
160 ohm 600 ohm 3.9k

50p 200 ohm 750 ohm
I 8p 250 ohm 910 ohm
90p 6 Watt 8p each

Values 10 Watt
10 ohm 450 ohm
25 ohm 500 ohm
33 ohm 750 ohm
50 ohm lb
75 ohm 2.2k

100 ohm 2-7k
150 ohm 3-3k

.200 ohm 4.7k
'270 ohm 5.6k
330 ohm 6.8k
10 Watt 12p each

Bias Electrolytics
25 mfd 25v 7p
50 mfd 25v 8p

100 mfd 25v 10:
250 mfd 25v 15
500 mfd 25v 19p

1000 mfd 12v 30p
1000 mfd 30v 30p
2000 mfd 25v 35p
2500 mfd 30v 45p
3000 mfd 30v 47p
5000 mfd 30v 55p

25 mfd 50v 8p
50 mfd 50v 10p

100 mfd 50v 13p
250 mfd 50v 18p
500 mfd 50v 24p

2000 mfd 50v 47p
2500 mfd 50v 55p

Rectifiers
Silicon Mains
Westinghouse SIOAR2 33p each
BYI27 18p each

Post & packing
Sp per order

Terminal Double
Strips Diodes
2 amp 12p 3 leg 31p each
5 amp 14p 4 leg 31p each

15 amp 29p 5 leg 31p each

E.H.T. Rectifier Trays
Suitable for: Ferguson, Ultra,
Marconi, H.M.V.
Series Series Series 1500 Series
850 950 MKII 980 3 stick
900 960 981 £3 each
911 970 982 5 stick
950 MKI 1400 03-70 each
£3 each C3.70 C3 each

each
When ordering, model number and
series must be quoted.
Fixing: Direct BRC replacement,
will clip into existing transformer.

Main Fuses
2 amp, 3 amp, 5 amp, 13 amp

25p per dozen

Radio/TV Glass Fuses
I amp, 1.5 amp, 2 amp, 3 amp

15p per ten

Skeleton P Potentiometers
Vertical Mounting Horizontal
100 ohm 50k 250k 2 meg Mounting
5k 100k 500k 2.5 meg 100 ohm 680k

10k 150k 150k 3 meg 100k 1 meg
25k 200k I meg 150k 2 meg

250k 3 meg
8p each 500k 3.3 meg

Co -axial Plugs
Bakelite Top 6p Metal 10P

Thermistors
VA 1015 18p VA 1026 15p

VA 1033 12p

VORs 8p each
E220 2322
P232 A258
A260 A265
P336 P3425

Isolating Transformers
Double -wound transformers with screened primary
windings. Varnish impregnated. Fully shrouded con-
struction with connections to protected terminal
blocks. All types are for operation on 50/60 Hz mains.
I -I ratio.
500 Watt CIO 200 Watt C6.50 75 Watt C3 70

Tidman Mail Order Ltd., Dept. NA,
236 Sandycombe Road,
Richmond, Surrey.
London: 01-948 3702 or 01-940 8146
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EF91 .12 PFL200 -49
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and Monochrome

All
now
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U.H.F.
fitted
bracket

Reoeption

with

reflector.

aerials
Ult.

and 4

185 .21 DK91 .25 EF92 gs PL36 .45 "tisj LOFT MOUNTING ARRAYS. 71T4 .14 D K92 .47 EF183 -28 PIM -41 -ertif. 0 I at. element £2-25. 11 element £2.75.384 .24 DK96 .43 EF184 -28 PLM2 -29 14 element £3.25. 18 element £3.75.
31,4 48
6/30L2 -.53

DL92 .24
DL94 .48

EL33 .54
EL84 .21

PL83 -31
PL84 .29

 /o....\ ...gib) 1

WALL amoirrnro o/w WALL
ARM AND BRACKET. 7 element6AQ5 .21 DL96 .36 EY51 .38 P1.500 59 £3-25. 11 element /3-75. 14 die-

61INV7 -48 DY86 .21 EY86 .28 PI.504 .59 ment Z415. 18 element £4.75. CHIMIFICY69'23 .87 DY87 .21 EZ80 -20 PY81 -23 MOUNTING ARRAYS e/w MAST AND LASH -
6F -25 -51 DY802 -28 EZ81 .21 PY82 -24 - DIG KIT. 7 element £4. 11 element £4511. 1468N7CT 18 EABC80 .30 KT61 .54 P1800 .30 element E4-75. 18 element £5-25. MAST MOUNT-12AUT 1.8 EB91 .9 KT66 .75 PY801 -30 3110 arrays only 7 element £2-25. 11 element23L6GT -18 EBC33 .38 N78 .8.5 1019 -27 After interesting study -undertaken at home 1.2.75. 14 element £3.23. 18 element £3.73. Com-
30015 .56 EBF89 17 PC86 .45 U25 .63 plete assembly instructions with every aeriaL
80017 .75 ECC81 .17 PC88 .45 U26 .55 in your spare time -YOU can secure a LOW LOSE coaxial cable 9p yd. KING TELE-30C18 .59
30F5 .63
NOFL1L -59

ECC82 .18
ECC83 -21
ECF82 -26

PC900 .28
PCC84 -28
PCCM9 .41

U191 .57
15251 430
U329 .65

recognised qualification or extend your
knowledge of Radio and T.V. Let us show

BOOSTERS from Y3-75. LABGEAR all band
V.H.F.-17.11.F.-F.M. radio mains operated pre -
amps L, 7.50. State clearly channel number30F1.14 -67 ECH35 .53 PC0189 .47 U801 .78 you how. required on all orders. P. p. on all aerial. 50p.30L15 .56 ECH42 .58 PCF80 .25 UBF89 19 Aces. 15p. C.W.O. Min. C.O.D. charge 25p.301.17 -66 ECH81 26 PCF86 -48 ITCC85 -34 FREE GUIDE

30P4 .83 ECL80 .35 PCF801 .27 UCH81 -30 BBC -ITV-FM AERIALS30P19 .63
.58

ECL82 .29
ECL86

PCF802 .38
PCF805 .59

UCL82 11
LUF89

Our Free Guide contains 42 pages of BBC (band 11 Wall S/D £2. LOFT inverted 'T'ttOPL1
.87

.34
EF39 .36 PCL82 .28

.28
ULM .29 information of the greatest importance to £115. EXTERNAL 'H' array only £3. ITV30PL13

(band 31 5 element loft array a .30,7 element £3.30PL14 .63 EF80 .22 PC1,63 .55 UY41 .37 both the amateur and the man employed COMBINED BBC -ITV loft 1+3 £2.73. 1+7 £3.50.DAV91 -21
DA1796 15

EPOS 16
EP86 .28

PCL84 ill
PC1.85 .36

UY85 14
W77 .42

in the radio industry. Chambers College WALL AND CHIMNEY UNITS ALSO AVAIL-
DF91 .14 EP89 .24 PC1.86 .35 Z77 .18 provides first rate postal courses for Radio ABLE. Pte -amps from £3.75. COMBINED U.14.17.-

V.H.F. aenals 1+3+9 £4. 1+5+14 £4.50.Amateurs' Exam., R.T.E.B. Servicing Cert., 1+7+14 £5. FM RADIO loft 8/D £1. 3 elementPost/Packing on 1 valve 7p, plus :ip per valve on each C. & C. Telecoms., A.M.S.E. (Elec.). Guide £315. 4 element £550. Standard coaxial plugsextra valve. Any parcel insured against damage in trait- 9p. Coaxial cable 6p yd. Outlet box 30p. P.p.sit 3p extra. Office address, no callers. also gives details of range of certificate all aerials 50p. Aces. 30p. C.W.O. Min. C.O.D.courses in Radio/TV Servicing. Electronics charge 25p. Bend Sp for fully illustrated lists.

GERALD BERNARD
and other branches of engineering. No books
to buy -low monthly payments.

CALMS WELCOMED
OPEN ALL DAY SATURDAY

83 OSBALDESTON ROAD
Write now for your copy of this valuable
publication. It may well prove to be the K.V.A. ELECTRON ICS
turning point in your career. 40-41 Monarch ParadeSTOKE NEWINGTON Founded 1885 Over 150,000 successes

London Road, Mitcham, Surrey
LONDON N.16 CHAMBERS COLLEGE 01-648 4884

(Dept. R58) Aldermaston Court, Reading. RC7 4PF
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VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS g`t.5.1s45'f.746.31824:;IvAt9ALT194,DM6D, IL116.'141tr11i1.9545.

.28 30C17 .78 EABC80 .32 EM80 .88 PC1.82 .32 UABC80 .32
186 .22 30C18 41 EAF42 .50 E5081 418 P0183 47 UAF42 -50
1T4 .16 EBF83 49 EB91 .10 EM84 .38 PC1.84 .34 UBC41 42
384 .28 301,6 64 EBC33 .40 EM87 .60 PCL85 .38 UBF80 .34
324 .47 30FL1 EBC4I .54 EY51 48 PCL86 418 UBF89 .32
51J4G .31 30FL12 .89 EBC90 .22 EY86 49 PC188 .85 UCC84 .32
5V40 .35 30FL14 .68 EBF80 .32 EY87 .29 PCL800 15 UCC85 .35
523GT 44 50CD60 418 EBF89 .29 EZ40 .43 PENA4 .77 UCF80 .32
5246 -33 3061 .29 ECC81 17 EZ4L .43 PEN38C .70 UCH42 .58
6/3012 44 :101,15 47 ECC82 .20 E2110 PFL200 42 UCH81 .32
BALD -11 30117 .67 ECC113 .35 EZ8/ .83 P1.38 .49 UCL82 .32
SAMS .13 30P4 45 ECC83 .34 (1230 .34 PUG .44 UCI.83 .55
6AQ5 42 30P12 .72 ECC804 .54 (1232 .40 PL81A .47 UF41 .58
6AT6 40 30P19 .85 ECM) .31 (1234 .48 P1.82 .31 UF89 .30
DAUB -20 30PL1 .60 ECF861 .28 KT41 -77 PL83 413 UL41 .57
6BA6 410 30PL13 .89 ECH35 .55 KT61 .63 PL84 .30 171.84 .30
613E6 30PL14 415 EC1442 -59 KT68 .78 PL500 413 UM84 -22
613.16 -41 35L6GT .45 ECI481 29 116319 '63 PL504 .63 UY41 .39
613W7 -52 35W4 .25 ECH83 40 LN329 P1484 UY85 '25
61,14 -40 35Z.IGY .25 ECH84 .38 LN339 -83 PX25 5 VPIB '77
61°23 48 807 .45 ECL80 .35 N78 .87 PY32 .65 W77 -43
6F25 AC/VP2 .77 ECL82 -31 PABC80 .84 PY33 .611 277 -22
637G .24 B349 .65 ECL86 -35 PC86 47 PY81 46 Transistors
6K7(5 -12 B729 .82 EF39 38 PC88 47 PY82 40 AC107 17
6K8() .17 CCR33 47 EF41 80 PC98 .48 P283 438 AC127 -18
6(370 .36 CY31 .30 EF80 .23 PC97 4111 PY88 43 AD140 -37
8816702 -80 DAF91 4111 EF85 .28 PC900 .31 PY800 -84 AF115 .20
6260 438 DAF96 416 EF86 .30 PCC84 41111 PY801 .34 AF116
626(12 .28 DF91 .16 EF89 .28 PCC85 .23 RIS 410 AF117 -20
0X4 43 DF96 .36 EF91 .13 PCC88 .38 R20 48 AF125 .17
6X5OT -28 DH77 .20 EF92 .30 PCC89 .46 U25 414 AF127 '17
10P13 DK32 .33 EF98 .85 PCCI89 .48 U26 416 0026 .25
12AT7 .17 DK91 EF183 -28 PCC800 -66 U47 .64 0C44 '12
12AU7 40 DK92 .50 EF184 31 PCF80 -24 6,748 -64 0C45 .12
12AX7 DK96 .45 E1190 35 PCF82 .83 U62 .41 0071 .12
1913080 410 DL35 .40 EL33 .55 PCF88 .48 U78 414 0072 .12
201,2 417 DL92 .116 81.34 .45 PCF800 418 U191 119 0073 -12
20P3 .77 DL94 47 EL41 54 PCF801 438 5/193 .48 0081 '12
2150.602 DL96 418 EL84 .23 PCF802 .40 U251 414 OC81D .12
25U40T 47 DY86 44 EL90 -26 F805

11'4806
411 5/301 .38 0082 .12

3001 413 DY87 44 EL96 33 436 U329 48 0082D .12
30015 .68 DY802 .33 £1,300 62 PCF808 .68 U801 .80 00170 .23

READERS RADIO
85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Minimum post/packing on I valve 7p., on each additional valve,
(3p. per valve extra)

Any parcel insured against ilarnage In transit rip extra.

TV 'S 19" NOW £11.95
TWO YEARS GUARANTEE ALL MODELS

4051625: 19" £25.95, 23" £35.95
FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

Carr. E1.95

COMPONENTS
MUST BE CLEARED

Transistor Radio Cases: 1Sp
each, Sae 9*" x 6' x 3}". Post 15p.

Speakers: 35p. 2.1' 80. Brand
new. post 15p.

Press Button Switching Unite
4 Banks 15p 6 Banks 35p P.11: P. 5p.

Precision Tape Motor,: 41.95.
200/250V. Famous German manu-
facturer. Post 20p.

Transistor Gang Condensers:
209. Miniature AM. Post free.

Modern Gang Condensers: 309.
AM/FM or AM only 20p. Post 10p.

Record Player Cabinets: L378.
Designed for the modern auto-
ch size 17 x 15 x 7* PP 55p.

Valve RLUI0 50p.
Pots.: 25p each. Post Sp. D/SW
500/500 KO. D/SW 500/100 K0.
D/SW 1 meg./100 KO. S/SW
500/500 Kn. S/SW S00/1 meg.

COLOUR TV's
25" £18500
19" £145.00

A selectlonof recent years models.
U.N. manufacture.

Regret personal shoppers only,

TV TUBES REBUILT
GUARANTEED 2 YEARS

117" & 19' 13.95;
21' & 23' 06.95
Exchange Bowls cane. 53p.

DUKE & CO. (LONDON) LTD.
621/3 ROMFORD ROAD, MANOR PARK, E.12
Phone 01-478 6001-2-3 Stamp for Free List

REBUILT TUBES!
YOU'RE

SAFE

WHEN YOU

BUY FROM

RE -VIEW!

HERE IS WHAT YOU PAY:
Mono Rimband Colour

12.14' L4.50 19" L6.00 19" L22.50
15.17" L4.75 23" L8.00 22" L25.00

19' L5.00 24" L9.00 25" L27.50
21" £6.00 Twin Panel 26" L29.00
23' L7.00 19" L6.50 Exchange Basis

23" L8.50 Carriage 0
Cash or cheque with order, or cash on delivery

Guarantee I year
* 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 Mono Tubes, two years against all
but breakage.

* Each tube is delivered free England, Scotland,
Wales, 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. 01-61391773 5

rebuilt T.V. tubes
for men of vision

Current types
17" £4.75 21" £5.50

19" 85.00 23" £600

Panorami- & Rimguard types
19" £7.00 23" £9.00

Twin panel
19". £7.50

Cash or P.O. with order no C.O.D. Carriage free in
England, Scotland, Wales. Add 75p for carriage Northern
Ireland. For all enquiries please send S.A.E. Each tube
fitted with new electron gun assembly. Fully guaranteed
for two years against any fault except breakage.

T.V. Aerials U.H.F. & Colour.
5 e ements £1.25, 10 elements £1.50,
17 elements £2.25, add 32-1-p p. & p.
Please state channel or group.
Each aerial fitted with mast clamp.
Enquiries for other aerials welcome.
Notice to trade, special quantity discounts for 10 tubes
and above, special discounts for collections with old
glass bulbs, applies for England, Scotland and Wales only.

k.s.t. ltd.
Providence Mills, Viaduct Street, Stanningly,
Nr. Leeds, Yorks. Tel. Pudsey 78177
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TV LINE OUTPUT TRANSFORMERS. TRADE 10-20% DISCOUNT
ALBA 1090, 1135. 1195, 1235. 1395, 1435 £5.00.
ARGOSY 17K10, 17K11, 17K12, 17K14, 19K17, 17K43 £4.00.
BAIRD All models price £5.90. From model 600 quote part no. normally found on TX base plate.
BUSH TV53 to TUG69 £2.00. TV91 to TV139 £4.75. TV141 to TV186 please state part number £4.50. TV75 to TV86 £4.00 (except

TV80).
COSSOR CT1700U to CT2378A £5.00.
DECCA DR1, DR2, DR121 £4.50. DR95, DR606 £4.50. MS 2000 Series, exchange £4.50.
DEFIANT 9A40 to 9A63. £5.00. State if "Horseshoe" type former is used.
DYNATRON TV30. TV35. TV36, TV37, TV38, TV39, TV40. TV41, etc. £4.00.
EKCO T231, T284, TC267, 1283. T293, T311,1326,1327,1330, TM B272, T344, T344F, T345. TP347. T348, 7348F, TC347, TC349,

TC356, T368, T370, TC369, T371, T372. TP373, TC374, T377A, T393, 1394, 433. 434, 435, 436, 437 all at £4.00.
FERGUSON 306T, 308T, 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, 3611, 3612, 3614, 3617, 3618. 3619, 3620, 3621, 3622, 3623, 3624, 3625, 3626, 3627,
3629, £4.00.

FERRANTI T1001, 11002, T1002/1, T1004, 11005, T1023, T1024, 11027, T1027F, TP1026.1-1071, T1072, T1121, TC1122, TC1124,
T1125, TC1126 £4.00. 1154, 1155 £4.75.

G.E.C. BT302, BT342 £3.50. BT454DST-456DST, 2012, 2013, 2014, 2015, 2000DS, 2001DS. 2002DS £4.50.
H.M.V. 1865, 1869, 1870, 1872, 1874, 1876, 1890, 1892, 1894, 1896. All models to 2645 £4.00.
KB OV30, NF70, NV40, PV40, OV10, C1V30, RV10, RV20, RV30, PVP20 £4.50. Featherlight £4.50. VC1-VC2-VC3-VC4 £4.50.
MASTERADIO 4013 DST, D500 DST. D507 DST £4.50.
MARCONI V1153, VT155, VT156, VT157, VT159, VT161, VT163, VT165, VT170, 4611. 4800. 4801, 4803, 4615 £4.00.
MURPHY V310 to 2149 £4.75.
PAM 600S to 5106 £4.00.
PETO SCOTT. Prices on request.
PHILCO 1019, 1020, 2021 £413. 1100, 1110, 5600, 5601, 5602 £4.00.
PHILIPS 11TG190 to 247301 £5.00.
PILOT PT450, 452, 455, 650, PT651, P60A. P61 £4.00.
PYE V200, V400. 200LB. 210, 220. 300F, 300S. 310. 2105, 410. 510. 530. 600. 620. 630, 700 A or D. 710 A or D, 830 A or D or LBA

£4.00. 11 U Series, 11 U- P/NO, AL21003, 21 F to 61. Part Nos must be given when ordering Pye LOPTS.
REGENTONE 197-198, 298, TV402, TV401, TV501, TV502 £4.50. 10-4-10-6. 10-21. 17-18, 10-12, 191-192 £4.00.
R.G.D. 626, 627. 628. 726, RV202, RV302 £4.50. 519-619-620-621C, 723 £4.00.
SOBELL 1000DS, 1002DS.-1005DS, 1010DST, 1012, 1013, 1014, 1018, 1019, 1020, 1021, 1032, 1033, 1038, 1039 E4-150.
STELLA 71011U to 2149A £5.00.
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, 6600. 6625. 6626, 6628, 6632, 6642 etc. £4.00.
Post and Packing 26p. C.O.D. 30p extra. SAE ALL ENQUIRIES. RETURN OF POST SERVICE ON ALL STOCK ITEMS.

Dept. "R" E. J. PAPWORTH AND SON LTD. (Formerly D. & B. Television)
80 MERTON HIGH STREET, S.W.19 01-540 3513, 3955

T.V.
TUBES "VIDEOCHROME" T.V.

TUBES

FOR BRILLIANCE & DEFINITION

17" £5.00

19" £5.50

21" £700
23" £7.50

19" PANORAMA £6.25

23" PANORAMA £8.25

CASH OR CHEQUE WITH ORDER

TRADE SUPPLIED
ALL TUBES PRECISION REBUILT AT OUR OWN
FACTORY BY SKILLED CRAFTSMEN  EACH TUBE
BENCH AND SET TESTED TO A VERY HIGH

STANDARD BEFORE DESPATCH

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

VIDEOCHROME TUBES LTD.
25 BELLEVUE AVENUE

RAMSGATE, KENT. Tel. THANET 52914

First time ever full
ten element aerial in kit
form -Aerialkit by
Antiference. Assemble and
instal it easily, in loft, on outside
wall or woodwork. First-class
reception of BBC1, BBC2, ITV,
625 line programmes,colour or black -
and -white.  Includes aerial array,
mounting arm and bracket, universal
clamp, outlet box, flylead to set, clips,
wallplugs, screws and full instructions.
£4 from your local TVdealer. Orwrite
for illustrated f older to A n tiference Ltd.
Aylesbury, Bucks.

Antiference
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BENTLEY ACOUSTIC
CORPORATION LTD.
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1
THE VALVE SPECIALISTS Telephone 01-722-9090
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LAWSON BRAND NEW TELEVISION TUBES
SPECIFICATION: The Lawson range of new television tubes are 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.

A21 -11W AW47-9 I C I 9/AK CME I 902 173K
A28 -I 4W MW43-64 C21/IA CMEI903 2 I 2K
A31 -18W MW43-69 C21/7A CMEI905 7205A
A47-1 I W M W43-80 C21/AA CME I 906 7405A
A47- I 3W MW52/20 C21 /AF CMEI908 7406A
A47 -I 4W MW53/80 C21 /KM CME2 I 01 7502A
A47 -17W AW47-97 C21 /SM CME2 104 7503A
A47- I 8W AW53-80 C23/7A CME230 1 7504A
A47 -26W AW53-88 C23/I0 CME2302 7601A
A59 -I I W AW53-89 C23/AK CM E2303 7701A
A59 -I 2W AW59-90 CMEI101 CME2305 CRMI21
A59 -I 3W AW59-91 CME 1 201 CM E2306 MW3 I -74
A59 -I 4W C17/IA CME I 402 CM E2308 A50- 120W/ R
A59- I 5W C I 7/5A CME 1 601 CRMI72 M W36/24
A59- I 4W C 1 7/7A CME1602 CRM I 73 M W36/44
AW36-80 C17/AA CMEI702 CRM2I 2 CRM141
AW43-80 C17/AF CME1703 CRM2I 1
AW43-88 C I 7/FM CME I 705 23SP4
AW43-89 C17/5M CME 1706 171 K
AW47 I 90 C19/10AP CME1901 172K

LAWSON TUBES YEARS' GUARANTEE
FULL TUBE FITTING

18 CHURCHDOWN ROAD, INSTRUCTIONS
MALVERN, WORCS. Tubes are despatched day of order

by passenger train, road or goods
Malvern 2100 taking far too long for customers

snticfnrtinn

REBUILT TUBES
LAWSON "RED LABEL" CRTS are
particularly useful where cost is a vital factor, such
as in older sets or rental use. Lawson "Red Label"
CRTS are completely rebuilt from selected glass,
direct replacements and guaranteed for two years.

14"

New
Tubes

3.10

Red
Label Colour

17" 6.25 4.97
19" 715 5.25 19" £22.50
21" 8.50 6.95
23" 9.75 715 22" L25.00
19" Twin Panel 10.25 8.25
23" Twin Panel 15.50 9.75 25" £27.50
16" Panorama 8.50
19" Panorama 9.38 6.95
20" Panorama 10.50 7.50
23" Panorama 11.95 8.75

Carriage/Insurance: 12"-19" 62p. 20%25' 75p
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WILLOW VALE
BY RETURN WHOLESALE SUPPLIERS OF:

COMPONENTS
Dubilier capacitors. Erie wire -
wound resistors. 1, I and 2 watt
carbon film hi -stabs. Sprague
bias and smoothing electrolytics.
Egen presets. AB metal volume
controls. Smoothing electrolytics.
Printed circuit aerial panels.
Valve bases. Belling and Egen
co -axial plugs, Din Plugs and
sockets. Thermistors (ITT).

TRANSISTORS AND
SEMI -CONDUCTORS

Full range of current colour
transistors. AC, AF, BC, BF, BD,
OC, etc., types always in stock.
Rectifiers and VDRS. Full trade
discount. Reputable makes. Mul-
lard, Siemens, Valvo, etc.

VALVES
Entire range of entertainment
types in stock at 41 per cent or
48 per cent discount. See cata-
logue for details. Twelve months'
guarantee.

C.R.T.'s
Full range of monochrome and
colour tubes. Rebuilt and new.
2 -year and 4 -year guarantees.
All sizes from 17 in. to 25 in.
stocked. Panorama, Rimguard,
Mono and Twin -Panel.

LINE OUTPUT
TRANSFORMERS

All makes supplied. Exchange
units or new replacement trans-
formers. (Subject to availability.)
Bush, Philips, Pye, Ekco, Sobell/
G.E.C., Ferguson, Philco, Ferranti,
Peto-Scott, etc., etc.

SERVICE AIDS
Electrolube, Servisol, Multicore
Solders, tools, multi -meters in
stock.

WE ARE THE ONLY SPECIALIST WHOLESALER TO THE
SERVICE ENGINEER

TWO DEPOTS:
Excellent Trade Discounts. Purchase
our catalogue, 20p in stamps please.
Refunded on first order. Strictly trade only.

OUR REPRESENTATIVES COVER THE COUNTRY AND WILL BE PLEASED TO CALL

4 & 5 THE BROADWAY, HANWELL, LON DON, W.7
Telephones: 01-567 5400 01-567 2971 01-579 3582

42 WEST END, STREET, SOMERSET 045-84 2597



437

VOL

ISSUE

SERVICING.CONSTRUCTION.COLOUR.DEVELOPMENTS AUGUST 1912

KICKING THE HABIT!
Modern life is beset with pressures, frustrations,
annoyances and stresses. Traffic jams, strikes, occupa-
tional competition, national politics, the world situation,
noise and pollution-all play their part. The effect in
many cases is cumulative and self-perpetuating.

To combat all this many people resort to stimulants,
restoratives, narcotics or escapism, much of which
invites further trouble. A classic vicious circle. The least
innocuous of escape routes it would seem is television
viewing. But even here we get lectured that if not taken
in moderation harm can result. It seems we just can't
win !

Even the most anti -TV pundit will agree that selective
viewing is beneficial. But just how deeply is TV as a
habit a part of Mr. Average? In the last ITA annual
report it was claimed that the average viewer spends
4.6 hours a day staring at his box. This amounts to ten
weeks' viewing day and night each year! And this
remember is an average: think of the immobilised
cabbages at the higher end of the scale !

But you, of course, are not like that. You view selec-
tively. You can take it or leave it. Or can you? A
revealing experiment by the Munich Society of National
Psychology showed that not only is TV today an
essential part of normal home life but that it has become
a habit as difficult to kick as any other. The Society paid
couples and single people so much a day to abstain
from viewing for a year. No one lasted the course : in fact
no one lasted more than six months and 90% were
back at the box within four months !

It was found that during the "blackout" period
families became more quarrelsome and normally quiet
men "beat wives and children and chased other
women." Resisting the temptation to be frivolous (it
was also reported that viewing appears to act as an
aphrodisiac-even the news bulletins 1) this experiment
clearly shows that when TV becomes a habit it can
change the character of its devotees.

The choice seems obvious. TV is a great comfort and
means of relaxation for millions of viewers. But like
most things moderation is essential. So if you are a
compulsive TV addict, try to kick the habit. But be
warned: if you do the withdrawal symptoms may be
painful !

W. N. STEVENS, Editor

THIS MONTH
Teletopics

Letters

The TELEVISION Colour Receiver-Part 5-
RGB and Audio Modules 442

The Sinewave Line Oscillator

438

440

by Keith Cummins 451

Servicing Television Receivers-
The BRC 1500 Chassis by L. Lawry -Johns 454

The Surprising Semiconductors-Part 2
by I. R. Sinclair 458

Colour Receiver Circuits-Solid-State Field
Timebases by Gordon J. King 460

Renovating the Rentals-Part 6-Decca CTV25
Series cont. by Caleb Bradley, B.Sc. 463

Test Report-The Philips 800NTX Trimming
Tool Kit by E. M. Bristol 468

Long -Distance Television

Your Problems Solved

Test Case 116

by Roger Bunney 470

473

475

THE NEXT ISSUE DATED SEPTEMBER
WILL BE PUBLISHED AUGUST 21

Binders: A binder which holds a year's issues of
TELEVISION can be obtained for £1 including post and
packing from the Binding Department, IPC Magazines
Ltd., Carlton House, Great Queen Street, London
WC2. When ordering please state whether you want the
binder blank or with the volume number-and which
one in this case-printed on the spine. Volume indexes
are also available at 10p each including post and
packing from the same address.

© IPC Magazines Limited 1972. Copyright in all drawings, photographs and articles published in "TELEVISION" is fully protected and reproduction or Imitation
in whole or in part is expressly forbidden. All reasonable precautions are taken by "TELEVISION" to ensure that the advice and data given to readersare reliable.
We cannot however guarantee It and we cannot accept legal responsibility for It. Prices are those current as we go to press. All correspondence intended for the
Editor should be addressed to Fleetway House, Farringdon Street, London, EC4A 4AD. Address correspondence regarding advertisements to Advertisement
Manager, Fleetway House, Farringdon Street, London, EC4A 4A0



438

J J

J)
WHAT'S NEW?

This year's trade shows took place against a back-
ground of dealer uncertainty caused by the continuing
shortage of sets to meet the present high level of
demand. Imports have now increased to take nearly
20% of the TV market as dealers cast around for new
sources of supply. The main impressions left tech-
nically by the shows are of the steady advance in the
use of varicap tuners and slider controls, the presence
now in nearly all UK setmakers' ranges of mains -
battery portables, the appearance of yet more c.r.t.
screen sizes and of more solid-state chassis. The gen-
eral lack of technical specifications and prices how-
ever suggests that to meet the present extraordinary
demand setmakers are concentrating on increased
production of current models. Although the colour
receivers on show imported from Europe mostly
featured 110° tubes no UK setmaker has yet taken
the plunge. Probably a good thing we feel: it is best
to concentrate on making the present generation of
sets reliable before following the next craze.

BRC have now introduced in their HMV range a
17in. model using the 8000 chassis. This has a recom-
mended retail price of £184-70. BRC also announced
a new version of this chassis, the 8500, for use in 19in.
models. The major panels used in the two chassis
are identical and interchangeable. An innovation in
the 8500 chassis however is a new line output tran-
sistor designed for use eventually with 110° tubes.
BRC are to announce shortly their first models fitted
with varicap tuners. They are also now fitting in their
de luxe colour models a new 26in. tube which has
nearly a quarter of a million more phosphor dots
than the standard tube, i.e. an extra 80,000 holes in
the shadowmask: the number has been optimised to
give minimum moire patterning. Featured in the
Marconiphone range are Model 4713, the first model
to be announced using the 8500 chassis with 19in.
tube; also a new monochrome set, Model 4821, with
20in. tube and recommended price of £66-85.

RBM (Rank -Bush -Murphy) also announced their
first models to be fitted with varicap tuners, the Bush
Models TV309 and TV311. In the Murphy range a
mains -battery portable, Model V1400, incorporating
a 14in. tube, was shown. A new all -transistor mono-
chrome chassis is used in the Murphy Model TV2029
which is fitted with a 20in. tube.

The main TV introduction at the ITT show was a
new 26in. tube luxury model, the Feathertouch 100,
featuring touch -button channel selection. Touching
one of the channel selector buttons actuates a tran-
sistor latching circuit which by means of a bistable
switch introduces the appropriate preset potentio-
meterinto circuit to tune the varicap tuner to the

selected channel. The recommended price is £339.
A new modular colour chassis making extensive

use of i.c.s was displayed at the GEC show. The first
model to use this is the 2115 (with 20in. tube). Other
new colour models on show were the 2112 (22in.
tube) and 2108 (26in. tube) which use varicap tuners.
On the monochrome side there was a mains -battery
portable, Model 2114, with 14in. tube; also Model
2117 with 24in. tube. There was no mention of new
Sobell models which leads us to wonder whether this
well-known brand has now quietly passed away.

A new range of colour models was shown by
Decal, two of which feature varicap tuners. This
range includes the first 18in. colour set, Model
CS1830.

Alba now have a 14in. mains -battery portable,
Model T14, in their range. This is fitted with the re-
cently introduced BRC 1591 chassis and has the
recommended price of f64-15. A further addition to
the Alba range is the 22in. colour Model TC2222
which is fitted with the BRC 3000 chassis.

At the Pye-Philips group show new introductions
included the Ekco luxury 26in. colour Model CT255
(697 chassis) at £329 and 24in. monochrome Model
T546 (169 chassis) at £88-90. Pye were showing their
new all -transistor colour chassis -no model numbers
announced yet -and also a new 20in. monochrome
set, Model 160 (169 chassis). A new solid-state chassis
shown by Philips incorporates four i.c.s and is to be
used initially in the 320 17in. transportable model, the
322 20in. model and 324 24in. model. In the Invicta
range is a new 22in. colour set, Model 7052 (697
chassis), at £272.

On the import side Teleton are to add 14in. and
20in. colour models to their range while Sony have
announced a new colour model which will be the
first to be fitted with the 18in. version of their
Trinitron. tube. B and 0 now join the ranks of those
offering 110° 26in. sets (Model 3400SJ). Further
Rigonda Russian imports will include the 26in. Hori-
zon, 24in. Temp 209 and 9in. mains -battery portable
Yunost. Elizabethan have a new 12in. mains -battery
portable, Model T12 at f70-46. Denham and Morley
showed an all -transistor 20in. colour set from JVC
and it was announced that a London -based rental
company had ordered 12,000 of these.

Present at the Hitachi show was their "memory
TV" -the stop -action model mentioned in our July
Teletopics but this time fitted with 14 and 9in. tubes.
The magnetic disc on which the image is stored has
a diameter of 3 -1 -tin. and can be set to store and then
change images automatically and continuously once,
twice or four times a second to give a slow-motion
display.

The trade boom is reflected in the set delivery



439

figures for the first three months of this year -364,000
colour sets (154,000 in the same three months in 1971)
and 475,000 monochrome sets (434,000 in 1971) were
delivered, a combined increase of 43 % over the com-
parable figure for 1971. Several setmakers said after
the trade shows that their production for the rest of
the year had been sold. At a time when UK made
sets are competitive in price with those produced
anywhere else in the world it's a pity we can't meet
the home demand and have enough available for a
worthwhile export drive, though full marks to BRC
who have just landed a substantial order for the
supply of colour sets to Yugoslavia.

TRANSMITTER OPENINGS

The ITA has now brought into service its one hun-
dredth station. This is the Brighton u.h.f. relay which
transmits Southern Television programmes on chan-
nel 60 (aerial group C, vertical polarisation).

The BBC -1 service from the Ventnor u.h.f. relay
has now started on channel 39 (aerial group B, vertical
polarisation).

DEVELOPMENTS

Toshiba in Japan have introduced a new c.r.t. for
colour receivers called the Linytron. It employs the
same principle of beam shadowing as the shadow -
mask and Trinitron tubes but has oblong holes in
the mask and three horizontal in -line electron guns.
Increased brightness, improved resolution, ease of
adjustment and economy are the advantages claimed.
The first set to be fitted with the tube is a 9 in. model
from Sharp. Meanwhile we understand that in the
UK a new range of shadowmask tubes is to be
announced before long in which the areas between
the phosphor dots on the tube face are darkened to
reduce light reflection and thus improve the bright-
ness of the picture. A new type of imaging device, the
Cerampic, consisting of an electro-optic ceramic
plate on which a photoconductive film is laid is being
worked on by Sandia Laboratories of Albuquerque,
New Mexico: an electron image on the photocon-
ductive layer produces a variation corresponding to
the optical image details in the ferroelectric domain
orientations in the ceramic plate. The result can be
viewed directly or projected as a picture. An erasure
process removes the image and it may be possible to
reverse this process so that a viewable image is pro-
duced on the plate. In this way television pictures
could possibly be displayed.

A miniature, tubeless TV camera measuring only
2 x 23- x 31in. has been shown by RCA Laboratories.
It uses a solid-state image sensing panel consisting
of an 0.2 in. square m.o.s. integrated circuit which
has 1,408 photosensitive elements. Sony have given
impressive demonstrations of a simple single -tube
colour camera. The pick-up tube is a single -beam
photoconductive type called-you guessed it!-the
Trinicon, with a striped RGB optical filter and
corresponding set of beam indexing electrodes. The
beam scans the image produced by the optical filter
in RGB sequence, being switched by the indexing
electrodes. The resultant signal is processed in the
camera to provide a standard NTSC signal output.
Sony are also working on colour projection TV
systems and have demonstrated publicly a system
using a high -brightness 12 in. Trinitron tube with
special lens projecting on to a 24 x 34 ft. screen: this

is however a relatively high -cost (about $1,600 in
Japan) system and the brightness level would mean
viewing in almost total darkness.

While Philips continue to exude optimism about
their VCRs-they have suggested that by the end
of the decade the trade could be selling three times
as many videocassette recorders as they are now sell-
ing colour sets-and have announced that limited
production of their Model 1500 VCR has started
with distribution initially at a recommended price
of £298 to customers in the educational and training
fields, Marvin Camras of the Illinois Institute of
Technology Research Institute-which holds many
of the basic magnetic tape patents-is working on
a fresh approach to producing a cheap videotape
recorder. Marvin Camras believes that new high -
density tape and new types of head open up once
again the possibility of using a fixed head with longi-
tudinal scanning (as is used in audio recorders) and
aims to have a system on these lines available for
showing to prospective manufacturers later this year.

NEW COMPONENTS, ETC.

A number of new components and units that are
likely to be found in the latest TV sets were shown
by Mullard at%the recent IEA Exhibition. A new vari-
cap tuner, type ELC1043/ 05, uses two new trans-
sistors-type BF362 in the r.f. stage and type BF363
as a self -oscillating mixer-to achieve a typical noise
figure of 7dB, approximately 0.5-2dB better than
earlier models. The tuner operates with a 12V supply
for the transistors and 25V for the tuning diodes
(0.3-25V will tune it through channels 21 to 69) and
has a power gain of 22dB. A new series of Mullard
power transistors has been developed for use in line
output stages. The range, with maximum voltage and
current ratings in brackets, is as follows: BU204
(1.3 kV, 3A); BU205 (1.5kV, 3A); BU206 (1.7kV, 3A);
BU207 (1.3kV, 7.5A); BU208 (1.5kV, 7.5A); BU209
(1.7kV, 6A). A new series of electrolytics with large
capacitance values is intended for use in transistorised
power supplies for TV sets. A new Mullard compo-
nent for automatic degaussing in 90° and 110° colour
receivers contains two PTC thermistors for connection
in series with the degaussing coil and the mains
supply : the initial current of over 5A when the mains
supply is connected falls to less than 2mA after three
minutes. The high initial current considerably reduces
the amount of copper required in the degaussing coil.
A new fast (recovery time 200ns) 1 A rectifier, type
BYX70, is suitable for use as a line scan rectifier or
efficiency diode. Mullard also showed an inexpensive
miniature camera using their 20PE13 vidicon which
has a diameter of only 0.65in. The camera itself
measures approximately 19 x 12 x 5.5cm. and is sug-
gested as being particularly useful for amateur TV
use. As we had to mention in connection with our
Colour Receiver project in the last issue the TAA350
i.e., which is used in a number of commercial TV
chassis, has now been replaced by the TAA350A : the
main difference from the user point of view is that
the pinning differs slightly, being rotated by three pins
relative to the tag-in making a replacement you
merely move the i.c. round by three pin positions.

Avo have introduced the Mk 5 Multiminor which
replaces their well-known Mk 4 but uses thick -film
techniques to provide simplified serviceability and
increased reliability. The specification of this handy,
pocket -sized meter remains unchanged.
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LETTERS
STOCK FAULTS

Your readers might be interested in the following
two faults which we have frequently encountered but
which we have not seen mentioned in your pages. First
the problem of low width on 625 lines on the Thorn
950 chassis : we have found that in the majority of
cases this is due to the S -correction capacitor (C98) on
this system going short-circuit. Replacing with an
0.1p.F capacitor rated at 1 kV gives a permanent cure.
Secondly hum on sound on the Bush TV161 series :
we have found that a very common cause of this
complaint is 3C44 (32µF) which smooths the h.t. feed
to the audio output valve going open-circuit.-D.
Lane, Sutton-in-Ashfield.

STANDARDS CONVERSION

Your June editorial "V.H.F. Rundown" makes the
alarming charge that "a large number of v.h.f. trans-
mitting stations are radiating inferior quality pictures
. . . due to lack of alignment of the line -store stand-
ards converters." I would like to challenge strongly
such a statement which in the context of your editorial
will be interpreted by readers as implying that the
performance of the current type of line -store con-
verters used by ourselves and the BBC is being
deliberately degraded to provide pictures unacceptable
to discriminating viewers.

As far as our own transmissions are concerned I
suggest there is no evidence of any such policy now
or at any time since standards conversion began in
September 1969.

It is true, as we have stated on a number of
occasions, that the existing analogue line -store con-
verters are not ideal and that they require consider-
able expertise in maintenance and operation in view
of the very large number of heat -sensitive germanium
semiconductor devices used in them.

But while we are aware of the problems and
occasional failings of this type of converter we would
stress that these are not of a magnitude that worries
many viewers. Indeed we receive virtually no com-
plaints from viewers about the quality of our 405 -line
pictures. By most standards-even exacting standards
-the present electronic line -store converters are ex-
tremely high-performance equipments-and are kept
that way by skilled station engineers.

As your readers will be aware we have developed
and tested operationally an advanced digital line -rate
converter which would undoubtedly provide even
more consistent results without the need for frequent
skilled adjustment. If the Government indicates to the
Authority that it wishes the 405 -line transmissions to
continue for a period of time which would make the
replacement of our existing 37 analogue -type con-
verters economically worthwhile-remembering that
these represented a capital expenditure of over
£350,000 as recently as 1969-then we certainly antici-
pate that our digital design may well form the basis
for industry to produce such replacements.

But we feel it is hardly fair to suggest that our en-
gineers are part and parcel of a plot to force viewers

unwillingly on to 625 -line u.h.f. stations. It just ain't
so.-Pat Hawker (ITA Engineering Information
Service).

It seems then that the broadcasting authorities are
not, in spite of earlier suggestions, going to "go
digital" with their 625-405 standards converters. The
present generation of line -store standards converters
are not going to get better-only worse! What sort
of 405 -line picture are we to expect in, say, two years'
time? And who exactly, the government or the broad-
casting authorities, takes final responsibility for the
expenditure/engineering policy decisions that deter -
Tine what the viewer will eventually see?-Editor.

MODIFIED SYNC CIRCUIT

I have recently completed a single -standard 625 -line
receiver using circuits published in your series Basic
Circuits for the Constructor by J. W. Thompson and
while I am very pleased with the receiver's perform-
ance I would nevertheless like to mention a modifica-
tion I found necessary-to the sync separator circuit
shown in the instalment in the September 1971 issue.
The trouble was persistent triggering on picture no
matter what the setting of the "set sync bias" control,
indicating that the sync separator stage Tr36 was not
doing its job. As the difficulty was assumed to be the
result of insufficient video at Tr36 base the circuit
was modified as shown in Fig. 1: the job of sync
separation was transferred to Tr37, Tr36 being used
as a preamplifier. The gain of the preamplifier stage
as initially tried out was found to be insufficient, with
weak sync performance on low-key pictures : on in-
creasing the gain, however, by using the component
values shown in Fig. 1, good sync performance was
obtained. The BA145 diode provides protection of
course for the BF117.

I have also found that adding a 2,700pF capacitor
across the two tags above tag A on the line output
transformer (see Fig. 7, page 79, December 1971, left-
hand side of diagram) helps to minimise vertical stria-
tions on the left-hand side of the raster. These tags
are connected to a small winding which in other de-
signs provides the flywheel sync feedback pulse.

I hope these comments will prove of use to other
constructors-they are in no way intended as criticism
of an excellent series of articles.-K. G. Whitehouse,
B.Sc., Dudley.
1. W. Thompson comments: Any problems with the
sync performance of my original circuit are likely to
be due to variation in transistor parameters. As there
was not a great deal of safety margin in this respect I
think Mr. Whitehouse's circuit constitutes a worth-
while improvement and I recommend that any con-
structor who has experienced weak sync should try it.

27k

Video input 0V p41
from Tr207 emitter 25

2.7k

I 2 881

+100v

Sync pulses

Tr37
BF117

BA145

Fig. 1: Sync circuit suggested by Mr. Whitehouse
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The largest selection
BRAND NEW FULLY GUARANTEED DEVICES

AC107 13p
ACI 13 20p
ACI IS 23p
AC115 17p
AC126 17p
ACI27 17p
AC1211 17p
AC14IK 17p
ACI42K 17p
ACISI ISp
ACIS4 ISp
ACISS 17p
ACIS6 lip
ACIS7 17p
ACI6S 17p
ACI66 17p
ACI67 20p
ACI68 24Ip
AC169 14p
ACI76 lip
AC177 10p
AC I B7 )0p
ACIN 30p
ACYI7 25p
ACT IS 20p
ACYI9
ACY20

22p

ACY21 20p
ACY22 19,
ACY27 189
ACY2S
ACY29 30p
ACY30 15p
ACY3I 25p
ACY34 lep
ACY3S
ACY3111 30p
ACY40 15p
ACY4 I I lip
ACY44 35p
A0140 10p
A0142 40p
ADI49 43p
A0161 35p
A0152 35p
A01611
162(HP) 63p
AD T I40 50p
ADZ! I 12
ADZ I2 12 10
AFII4 17p

AFI IS 17p BC140 lip BCY31 1E272 11 EC403 15p ORP60 40p
AF116

17:
BCI41 ISp IIICY32 up 1E273 300pp 6971100 27p ORP61 409

AF 1 17 SC 143 45. BCY33 17p 1E2/4 30p MAT 100 15p STI40 12p
AFI IS 30p 8C143 10p BCY34 20p BE30111 35p MATIO1 17p 57141 17p
AF124 11p BC145 1Sp BC Y70 17p 11E309 37p MAT120 15p T1543 409
AFI15 10p BC147 17p BCY71 310p 1E316 75p MAT121 17p UT46 17p
AF126 2.0p BC141 119 BCY72 15p BEW10 55p MPE102 43p V405A 15p
AF127 7.0p BCI49 17p BCZ I I 20p SEX29 17p MPF105 43p V410A 45p
AF139 330 BC ISO 17p 130121 ISp BF X114 20p OC I 9 30p 26301 19p
AF178 50p BC 151 10p BD123 1115p BE)(115 17p 0C20 50p 26302 lip
AF179 sop BC 152 17p 11D124 75p BEM* 0C22 lop 26303 Illp
AFI 80 sop 1C 153 lip 113131 10p BEM 15p 0C23 339 26304 20p
AFI91 sop BC154 30p 32BD 142 80p 11p 0C24 26306 35p
AF1116 15p BCI57 3.0p B0120 LI BF Y50 20p 0C25 25p 26308 35p
AF239 379 BC 155 17p BEI IS 22p BEYS1 10p 0C26 2.5p 26309 35p
AFZI I 37p BC159 21110p 1E117 15p LIFYS2 209 0C211 10p 26339 17p
AFZI2 45p BC167 8F11111 60p BEY53 17p 0C29 109 2.6339A 15p
Al..102 115p BC1611 13p 1E119 BSXI9 15p OC35 339 2G344 15p
A1.103 55p BC 169 13p BEIS2 lip BSX20 15p 0C36 109 26345 15p
A5126 lip BC170 13p 11E153 359 115115 ISp 0C41 lOp 16371 13p
ASY27 BC I71 13p BE154 asp 55726 15p 0C42 22p 263718 10p
ASY211 Isp BC 172 Up 1E157 13p 15127 0C44 15p 26374 17p
A5129 lip BC173 13p BEM 15p 115.(28 IpP 0C45 12p 26377 3.7p
*5150 15p BC174 13p 1E159 30p 115129 15p 0070 15p 26378 ISp
ASYSI 15p BC175 22p 1E160 10p 1351311 1Sp 0071 9p 263112 15p
ASYS2 15p BC I77 17p 1E162 SOp 115739 15p 0072 12p 26401 Xlp
A5154 25p BC 179 17p 11E163 35p 55740 0074 12p 26414 30p
A5155 15p BC 179 17p 1E164 35p 15741 lip 0075 15p 26417 15p
ASYS6 239 BC100 20p BE165 35p 15195 12p 0076 15p 234366 30p
ASYSI 15p 11C1111 22p 1E167 lip 135195A 0077 15p 2N31311A 50p
ASYS8 13p BC1112 10p 13E173 BUIOS 0-90 OM 15p 2N404 22p
ASYSS 15p SC11121. lop 1E176 lip CII1E 60p 0C11113 15p 2N404A 30p
ASZ21
BC107

40p
10p

BC183
BC1831.

10p
100

11E177
1E178 15935p

C400
C407

)0p
2Sp

00112
00120

15p
15p

234524
2N527

55p
60p

SCIOS 10p SC1S4 139 11E179 50p C424 17p 0053 20p 234696 12p
BC I09 lip BC 1541. I3p 1E180 30p C42S 40p 0014 10P 234697 13p
BC113 25p BC1116 27p 1E111 10p C426 3(1p 0C139 234698 24p
BC I 14 30, BC187 27p 1E112 30p C4211 10p 0C140 17p 234699 55p
SCI IS
BCII 6
BC 117

30p35p

35p

BC207
BC209
BC209

Ilp
I 1p
1 1p

BEM
1E184
11F115

SOp

30p15p

C441
C442
C444

F5pP
37p

0C170
0C171
0C200

ISp
15p
15p

2N706
214706A
234708

7p
Sp

12p
BC118 13p BC212/. Ilp BEMS 0450 17p 0C201 lip 1 N709 4Sp
BCI 19 45p SC213L Ilp 11E194 2233p C720 12p 0C202 lip 2N711 10p
BC I25 35p SC2131. lip BEI95 24p24p C722 lip 0C203 2.4p 23407 12p
BC I26 35p BC2141. 12p BEI% 309 C740 lip 0C204 lip 2N7 1 1 249
BC132 lip BC22.5 25p 1E197 35p C742 17p 0C205 35p 2N7I8A 50p
BC134 30p BC226 3Sp BE200 159 C744 17p 0C309 35p 234726 27p
BC I35 Np BC317 lip 1E222 410p C760 17p P346A lip 234727 27p
BC136 30p BC318 12p BE257 np C762 17p P397 Op 234743 17p
BC137 35p BC319 Ilp 1E270 2.5p C764 600 OCP71 43p 234744 17p
BC 139 45p BC 730 20p 11E271 17p EC40 I 15p ORPI 2 43p 234914 17p

2N9111 30p
2N929 lip
234930 2.5p
2341131 20p
2N 1132 22p
2N 1302 17p
2N 1303 17p
2N1304 10p
2341305 20p
1N1306 119
2N I307 22p
2N130411 27p
2341309 17p
2N1613 17p
2N1711 20p
2341619 35p
2N I 890 1Sp
2N1893 37p
2N2160 60p.
2142147 7Sp
2342148 60p
2N2 I 92 30p
2342 I 93 10p
2N2194 27p
2N2217 nts
2N22111 25p
2N2219 27p
2N2220 lip
2342221 12p
2342222 lip
2342361 17p
2342369 ISp
2N2369A ISp
2N241 I 50p
2342412 SOp
2N2616 55p
2342711 22p
2N27 I 2 3/p
2342714 25p

AA119
AAI20
BA I 16
BAI26
BY100
51101
BY105
51114
131126
131127

2N2714 2.5p
2342904 15p
2N2904A 30p
2342905 15p
2N2905A 30p
2342906
2N2906A lip
2342907 15p
2N2907A 30p
2N2923 13p
2N2924 lip
2342925 lip
2N2926

2142926
12p

142926
I 1 p

2g330301101 2,08(101"

2141053 21p
2N3054 511p
2143055 639
2N3391 p
2N3391A

17
20p

2N3392 17p
2343393 ISp
2N3394 15p
2N3395 20p
2143402 12p
2N3403 11p
2143404 31p
2343405 15p
2343414 20p
2143415 20p
2/43417 37p
2N3525 74p
2N3702 lip
2N3703 lip

2343704 15p
2343705 12p
2143706 lip
2343707 13p
2143700 Sp
2143709 ep
2143710 10p
2N3711 10p
1N31119 40p
2N311120
2343903 35p
2143904 lip
2343905 Up
2343906 27p
2N4058 ISp
2/44059 10p
2344060 lip
2N4061 Ilp
2314062 Ilp
2N5172 1.34,
2N5459 13p
25034 75p
25301 SOp

1132^ 45P45p
25303 60p
25304 61.10
25305 /1
25306 61.10
15307 1110
25321 60p
25322 SOp
25322A 45p
25323 60p
25314 11.20
25325 11-20
25326 61.10
25327 1110

DIODES & RECTIFIERS
Op
Bp

22p
12p

15p
17p

B Y 130
B YZIO
B YZI I
BYZI2
BYZI 3
BYZI6
B YZI7
B YZ111
11219
OAS

!Sp
35plip
lop

2.55p
3
ISp
309
Up
17p

OAIO
0A47
0A70
0A79
OAS!
0A115
0A90
0A91
0A95
0A200

22p
7p
7p
Op
7p
7p
6p
7p

6p

74 Series T.T.L. I.C-s
DOWN AGAIN IN PRICE

Check our 74 fierier Lint before you buy any 1.C'n. Our pricey are
the lowest possible. All devices ex -stock. Full spec. guaranteed

BI.PAK Mee end qty. prices
Order No. 1-24 25-52 100 up

p
BP00= 877400 0

S
15 014 012

BP01 -8147401 0.16 0 14 0.12
RP02-8/47402 0.15 0.14 012
1IP03 = 877403 0.15 0.14 042
BP04 =3317404 046 014 0.12
B705=877408 0.15 0.14 0.12
BP07 = 877407 0.18 017 018
BP08 =877108 018 0.17 018
0709=1377409 048 017 0 113
BP10 = 877410 0.15 014 012
BP13= 877413 0.29 0.28 024
BP18 EIN7418 043 0.40 0.38
7P17 =.13317417 0.43 0.40 0.38
BP20=177420 0.16 044 0.12
BP30= 877430 045 0.14 0.12
11P40= 877440 0-16 044 042
0741=877441 0.87 044 0.68
B8°43 ..8147442 047 014 0.68
3713-.877443 1.95 1.86 1.75
3P44....877444 1.95 1.85 1.75
BP45 111/47445 1.95 1.85 1.76
8740=977448 017 0.94 0.88
B747 - 877447 0.97 0.94 018
BP48=13317448 0.97 094 0.88
BP50 877450 046 044 0.12

NI -PAN Price and qty. prises
Order No. 1-24 2512 100 up

Sp Sp
13P51= 877451 0.15 0-14
BP53=8N7453 0.15 0.14
BP54=877454 0.15 0.14
W80=8317480 0.15 0.14
BP70= 877470 0.29 0.28
3P72 = 877472 0.29 0.28
BP73= 877473 0.37 0.86
BP74-=877474 0.87 0.85
BP75 =877475 0.47 0.46
BP78=877476 0.48 0.40
13780=877480 067 0.84
HP81=877481 017 0.94
HP82=877482 0.97 014
BP83= 877483 1.10 1.06
DP88=877488 0.32 0.30
BP90= 877490 017 0.84
BP91,177491A7 0.87 0.84
BM -877422 017 0.64
B1.03=877493 017 0.64
B794 =877494 0.77 0.74
BP95 = 877495 0.77 0.74
RPM= 077498 0.77 0.74
BP100 = 81474100 1.75 1.55
HP104=8774104 0.97 0.94
07105=8774105 0.97 0.94

Sp
042
0.12
0.111
0.12
0.24
0.24
0.32
0.32
042
0.38
058
088
0.88
0.95
0.28
0.58
0.78
0.58
0.58
018
018
048
165
088
0.88

BP107 = 0774107
BP110 = 81474110
BP111 = 8774111
BP118 = 8774118
BP111/.. 8774112
,BP121 =13774131
BP141=131474141
137145=8774146
DP150=8774150
BP151-01474151
BP163=131474153
B7154=0774154
HP155=81474155
B1158 = 8774158
D1'160=8774100

040
0.65
1.26
1-00.
115
0.07
0.07
1.50
1.80
110
1.20
1.80
1.40
140
1.8(1

0 38
0,53
1.15
0-95
1.25
0.84
0.64
1.40
1.70
0115
1.10
1.70
1.30
1.80
170

0.38
0.50
1.00
010
1.10
0.58
0.58
1.30
1-80
0.90
0.96
1.80
110
1-20
110

BP161 8N74161 1.80
HP164=87741134 2.00
SPI86-8774185 210
BP181 = 81474181 2.75
BP182=83174182 017
HP190=8774190 840
HP191=83174191 340
BP122 =8774123 2.10
07123=83174193 2.10
BP195 = 8774195 1.10
B31913=8774198 1.80
BP197= 8774197 110
BP198= 8474198 3.50
BP199= 8774199 640

1 70
1.90
1.90
2.130

0.94
3.25
8.25
1.95
1.95
115
1.70
1.70
5.00
5.00

1.80
1.80
110
2.40
018
8.00
3.00
1.76
1.75
0.95
1.80
1410
4-00
4.00

PRICE -EX. Devices may be mixed to qualify for quantity prices.
PRICES for quantities In excess of 500 pieces mixed, on application.
Owing to the ever increasing range of TTL 74 Series, please check with us for supplies
of any devices not listed above, as it Is probably now in stock. WARE 3442

* STOP PRESS * NOW OPEN!
BI-PAK'S NEW COMPONENT SHOP

A wide range of all types of electronic com-
ponents and equipment available at competitive
prices.

18 Baldock St. (A10), Ware, Herts. Tel.: 61593

OPEN 9.15-6 Tues. to Sacs. FRIDAYS UNTIL 8 p.m.

ANOTHER BI-PAK FIRST !
THE NEW S.G.S. EA 1000 AUDIO AMPLIFIER MODULE
* Guaranteed not less than 3 Watts RMS.
Especiallydesigned their p LinrfrAunlimitedapplications for the
enthusiast in the construction of radios, record players, Audio and
Stereo units. Also ideal for i , monitoring applica-
tions and phone answering machines. OTHER USES: portable
applications where supply rails as .low as 99 are of prime importance.
 Sensitivity 40 mV for I watt. VOLT-

AGE GAIN 40 dB but can be varied
up to 73 dB for some applications.

 Signal to Noise Ratio 86 dB. F y response better than SO Hz
to 25 KHz for -3 dB.

 Normal supply Voltage 9-24V.
 Suitable for 8-16 Ohm loads.
 Overall Size 2 in. x 3 in. x in.

 Typical Total Harmonic distortion at I watt
less than 1%.

 Supply Voltage (Vs) 24V IS ohm load.
Modual Tested and Guaranteed.
Qty. 1-9 12-63; 10-25 111.8 Price each
Larger quantities quoted on request. Full hook-up
diagrams and complete technical data supplied
free with each modual or available separately at
IN each.

All pri( es quoted in new dente Giro No 3811

Please send all orders direct to warehouse
and despatch department

BINPAINI
P.O. BOX 6, WARE  HERTS
Postage and nacking add 1p
Overseas add roles for airmail
Minimum order 500 Cash with order

Guaranteed Satisfaction or Money Back
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THE 'TELEVISION COLOUR RECEIVER
PART 5

RGB &AU 10MODULE5

AUDIO MODULE
THE design of a suitable audio output system for a
television receiver presents a delicate question :
should the quality aimed at be the best possible in
order to give full justice to the transmitted sound or
should the quality be satisfactory for the majority of
viewers and little else?

The problem is not really one of cost-if an extra
few pounds could result in hi-fi performance there
would be little argument about which way to pro-
ceed. Unfortunately however the conventional tele-
vision receiver as a sound reproducer inevitably leaves
a lot to be desired. Although a reasonably sized cabinet
could be made in order to incorporate a loudspeaker
enclosure of hi-fi dimensions a television set is not
really suitable for levels of reproduction. The
power considered necessary for hi-fi results is at least
8-10 watts: this would inevitably lead to microphony
in a television set-particularly in the shadowmask
tube. There is little point therefore in striving towards
the design of a perfect audio output stage, although

provision should we feel be made to enable the audio
signal to be extracted to drive an external hi-fi
system.

The drive level available for the audio module is
about 23mV (as noted in part 4) and for reasonable
reproduction we would like some 2.5 to 3 watts.
Commercial receivers average around 2 watts at the
present time and this is probably a little too low to
give a reasonable dynamic range for trahsients. To
get 2.5-3W using discrete circuitry we would probably
need a five transistor amplifier with coupling, bias,
load and feedback components plus a specially
designed printed circuit board and suitable heat sinks.
The total cost would be likely to be of the order of
£3.50 to £4. It was therefore decided to use an inte-
grated circuit amplifier instead though selection is
rather limited for the gain required.

The General Electric GEL263S1 integrated circuit
gives the required gain and output power with a
possible 3.5W into 161-1 from a 30V rail and a maxi-
mum possible sensitivity of about 9mV. Cost too is
right and although we expect some criticism about
the choice of an integrated circuit from a manu-
facturer who has now pulled out of the i.c. market
supplies of the chosen unit have been guaranteed for
the project and for future replacement needs.

Audio Module Circuit
The complete circuit of the audio module is shown

in Fig. 1-the integrated circuit is contained within
the dotted outline. It consists basically of a differen-
tial amplifier Q1 and Q2 which provides the gain of
the unit plus a quasi -complementary push-pull output
Q4 -Q8. The Darlington output configurations (Q4-5
and Q7-8) allow the differential amplifier to operate
at low currents so providing high sensitivity, low noise
and stability. The basic stability of the input stage
is partially assured by integration but even so the d.c.
base voltages of Q1 and Q2 must match closely to
provide stability with temperature changes.

The load resistance of Q2 consists of the external
resistors of R807 and R803 and the chain of forward
biased diodes between the base of Q4 and the base
of Q6. These diodes principally determine the bias
current of the output stage and as long as the current
exceeds 0.5mA crossover distortion is extremely small.

The symmetry of the output stage and the bias
arrangements of the differential amplifier determine
the voltage at pin 7 of the i.c. which will be half thesupply rail (i.e., + 14V in our circuit). The d.c.
voltage from the potential divider R804/R805 (about
3.1V) sets the base bias of Q2 while the bias of Q1
is set to the same value by R801/R802.

The signal gain of the circuit is determined by the
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amount of negative feedback at the base of Q2. The
signal is derived from the potential divider R804/
R805, the volume control (R604) being effectively
in parallel with R805. Because R604 is capacitively
coupled by C806 it varies only the a.c. conditions of
the circuit. When R604 is set to zero resistance there
is no feedback signal since C806 completely decouples
R805: the amplifier gain is then maximum. With
R604 set to maximum resistance (i.e., 2501(11) its effect
is negligible in comparison to R805 (39161): the feed-
back signal determined by the ratio R804/ R805 is
then maximum and the amplifier gain minimum.
This arrangement gives a sensitivity range of about
30dB which is more than sufficient for normal volume
control use. It also means that the volume control
is not placed where the fairly low-level audio signal
is coupled from the i.f. strip to the audio circuits,
reducing the problems of noise and hum pick up and
relieving some design problems in maximising the
de -emphasis of the f.m. signal. The signal will how-
ever be fed to an audio break -jack to provide an
auxiliary output.

Frequency Response
The upper -3dB frequency point of the integrated

circuit itself is extremely high. The whole unit is
internally d.c. coupled so there is no basic low -
frequency roll -off point while the high -frequency
point is about 150kHz. If the circuitry external to
the i.c. had such a passband there would be grave
dangers of instability on input transients and noise.
External h.f. roll -off is therefore provided : there are
two networks, a shunt path across the loudspeaker
with R806/C804 and a feedback path through C802.
It is important that the latter component is a low-

301

(D9JR806

sl)C805 0-1
C804

0 1-
R 807

R 03

This hole not used
Fig. 2: Audio module layout viewed from the component
side.

inductance type to prevent possible resonant feed-
back. A more general frequency roll -off is provided
by C805 across a smaller fraction of the bias deter-
mining network R807 / R803 and this allows a greater
positive voltage swing at the output, i.e., it introduces
bootstrapping.

The earthed loudspeaker load must be d.c. isolated
from the output point and C803 determines almost
entirely the low -frequency performance of the ampli-
fier. The value of 500µF was chosen as a compromise
between low -frequency performance, cost and size.

Performance
The integrated circuit is used in slightly derated

conditions with a 28V supply rail. Total harmonic
distortion of 2% coincided with an output power
of just over 3W. This output resulted in an internal
package dissipation of just 2.5W-a 54% efficiency.
The dissipation was therefore well within the allow-
able 5W maximum package dissipation.

The lower -3dB frequency point of the amplifier
is about 30Hz while the upper limit is about 16kHz.
Weighted noise on the module related to full output
is -64dB.

Construction
The components list and Component -pack sup-

plier (East Cornwall Components) for the audio
module (Pack No. 7) were given last month. The lay-
out of the module is shown in Fig. 2.

It is vitally important to note that the circuit board
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Fig. 3: Base connections: integrated circuit viewed from
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used is designed in accordance with the i.c. manu-
facturer's recommendations for layout and heat
dissipation. The board is double -sided with the upper
side (the component side) acting as a heat sink for
the integrated circuit. The pin connections for the
GEL263S1 are shown in Fig. 3 and it should be noted
that it is possible to mount the package the wrong
way round. As a precaution against this the notch
on the integrated circuit should be aligned with the
painted "notch" marked on the circuit board. Note
that if this board is obtained from anywhere other
than the suppliers of Component -Pack No. 7 any
other markings and circuit references on the board
must be ignored. We do not advise the constructor
to make his own board for this module-stability is
maximised on the board supplied and instability and
integrated circuits spell disaster when they occur
together.

The integrated circuit should be mounted first on
the board (note that notch position) and a gentle
easing of the pins will be needed to mount all eight
and the two tabs together. The i.c. package must
next be soldered into place: the two heat tabs must
be soldered to both sides of the board otherwise the
heat sink effect of the top surface will be unused.
You must make this soldering the most deliberate
and carefulthing that you do this month. If you
have a temperature -controlled iron all the better.
Apply solder to the vertical parts of the heat tabs
only and as soon as it flows remove the iron. Cool
the i.c. by blowing after doing the upper side of one
tab, allow a, minute for the ambient temperature of
the package to reach room temperature again and
then repeat the process for the upper side of the other
heat tab and then again for the lower sides of the
tabs. Slowness is the correct speed between solderings
but don't be dilatory while you are actually soldering
one of the tabs: don't panic, and hold the soldering
iron nice and steady. Then go on to the other eight
pins of the integrated circuit treating these as if you
were soldering a transistor and leaving a generous
cooling time between each pin.

You can now mount the other components in the
positions marked in Fig. 2. Note the polarity and
holes used by the electrolytics and note that C805
has to be mounted vertically : insert the negative lead
end through the board as far as possible and solder,
then bend the positive end over and through its
mounting hole. The component is fitted with an
insulating sleeve so there is no danger of it shorting.

Now go back and check the positions of all the
components. R604 (the volume control) and the loud-
speaker are part of the cabinet fittings and are not
connected to the module at this stage.

RGB MODULE

There are a number of reasons why RGB drive
may be considered an improvement on colour -
difference drive in a colour receiver; on the other
hand there are a number of factors that favour
colour -difference drive (i.e. R-Y, G-Y and B-Y to
the grids of the tube and -Y to the cathodes). With
colour -difference drive a monochrome picture will
always be displayed as accurately as the receiver has
been set up, the colour -difference signals all falling
to Zero on monochrome. With RGB drive a mono-
chrome display will only be obtained when the
receiver has been set up correctly and each of the
three channels is stable in gain and black level. The
grey -scale too will be accurate only if the three
channels all have the same linearity relationships.
The signal levels required for colour -difference drive
are however significantly higher because the grids are
driven with the colour -difference signals leaving the
conventional negative -going luminance on the
cathodes: any colour -difference drive system requires
about 70% more signal because of the ye/ -ye
voltage swings of the signals.

It} addition the cathode of any thermionic device
is about 30% more sensitive than the grid for signal
drilling. A grid -drive system modulates the electron
beam in sympathy with the applied signal but the
velocity of the beam is dependent on the anode -
cathode potential, which is constant. With cathode
drive not only is the beam modulated by the signal
but the negative -going signal increases the anode -
cathode voltage thereby increasing the beam current.
In fact -where say 100V is required for cathode drive
130V would be needed for grid drive.

This difference in the drive levels required gives
rise to a second difference-in the transfer character-
istics of the electron gun. Although similar drive
levels might be employed in alternative systems of
grid and cathode drive the efficiency of cathodp drive
is higher resulting in a higher gamma, The trans-
mission gamma used in this country is in fact matched
to cathode drive of the shadowmask tube so RGB
drive would logically give the correct grey -scale and
colour -scale.

There is also the fact that with colour -difference
drive the luminance and colour -difference signals can-
not be matrixed perfectly because of the difference
in gammas between the two electrodes. Even with a
well set up colour -difference receiver there are occa-
sions when this can be seen-e.g. with very low-level
luminance signals the display can often be seen to
be just colour -difference.

With RGB drive the lower peak -to -peak voltages
required at the tube cathodes make transistor output
circuits more practical while the presence of the grids
between the high -voltage electrodes and the cathodes
reduces the chances of destructive internal flashovers.

A much fuller comparison of RGB and colour-
difference drive will appear in a later issue of the
magazine.

RGB Amplifier Requirements
To comply with the transmission characteristics

RGB drive is the correct solution but great care must
be taken in the design of the output stages if distor-
tions far worse than those with colour -difference drive



445

Table 1 : Components List

Component -Pack 8

D201 BA145 or BA199/350 Tr201 BC108 Tr204 BC108 Tr207 D4ON1*
D202 BA145 or BA199/350 Tr202 BC108 Tr205 BC108 Tr208 D40 N 1*
D203 BA145 or BA199/350 Tr203 BC108 Tr206 BC108 Tr209 D4ON1*
D204 BA145 or BA199/350

* The higher gain or voltage versions D40N2 or D40N3 may be supplied in place of the D4ON1 : it is vital that Tr207-
Tr209 are all the same type, either D4ON1, 040N2 or 040N3.

R201 330 n R211 22k n R221 220k n R231 100k n R241 18n
R202 560k o R212 270 n R222 100k n R232 100k n R242 18n
R203 1k n R213 3.3k n R223 220k n R233 100k n R243 1k n
R204 1k n R214 3.3k R224 22k n R234 5.6k n R244 1k n
R205 3.3k n R215 6.8k n R225 2.2k n R235 5.6k n R245 1k n
R206 220k n R216 1.8k n R226 1k n R236 5.6k CI R246 8.2k n
R207 2.2k n R217 6.8k n R227 1k n R237 100 n R247 68k n
R208 130 n R218 100k R228 1k n R238 100 n R248 560k n
R209 3.3k n R219 220k n R229 12k n R239 100 n R249 27k n
R210 220k n R220 100k n R230 3.6k n R240. 18n

R234, 8245 and R236 are 10W, 5% wire -wound, all others are 1W, 5% carbon fifm.

C201 1µF C207 27pF C213 22 µF C219 0.1 p.F C225 47nF
C202 15µF C208 27pF C214 22 j.LF C220 0.1µF C226 47nF
C203 1 .5nF C209 27pF C215 47pF C221 0.1 p.F C227 47nF
C204 680pF C210 22µF C216 68pF C222 1nF C228 1.5nF
C205 6.8 p.F C211 2.2 p.F C223 1nF C229 0.1 µF
C206 6.8 p.F C212 2.2 p.F C218 0.1 µF C224 10F

27, 47, 68 and 680pF capacitors are mica or 5% polystyrene. 1 to 47nF capacitors are C296. 0.1 p.F capacitors are C280
except C221 which is 400V C296. 2.2 µF capacitors are C280. 11./.F is 40V electrolytic. 6.8 p.F capacitors are 25V
electrolytic. 15µF is 25V electrolytic. 22 µF capacitors are 25V electrolytic.

Three 2} x 2in. heat sinks.

Optional : 2oz Redpoint thermal conducting grease.

Component -Pack 9
L201, L202, L203 subminiature r.f. chokes 100 µH,
fr = 7.1 MHz.

Miscellaneous
Printed circuit board.

Component -Pack Suppliers
No. 8 A. Marshall & Son Ltd., 28 Cricklewood Broad-

way, London, NW2.
Cost: £5.85 including postage (without Red -

point).
£6.05 including postage (with Redpoint).

No. 9 East Cornwall Components, PO Box No. 4,
Saltash, Cornwall.

Cost : 51 p including postage.

Printed Circuit Board (TV RGB 1)
E. J. Papworth & Son Ltd., 80 Merton High
Street, London, SW19.

.Cost: £1.00 including postage.

Readers should order components from the suppliers as
"Component -Pack No...." for the TELEVISION Colour
Receiver Project. For Component -Pack No. 8 it should
be noted on the order whether the Redpoint Grease is
required (see text).

are not to occur. The main difficulties are that the R,
G and B amplifiers must match one another extremely
well in terms of bandwidth, gain and any non -
linearity. It should be remembered that each of the
signals in an RGB system must be full bandwidth (i.e.

5.5MHz) in order to give the correct results.
The layout of the amplifiers must therefore be

identical and the circuits precisely matched in order
to achieve reasonable results. If the R, G and B ampli-
fiers have different bandwidths (i.e. different rise
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details.

times) there will be colour fringeing while different
non-linearities (perhaps due to different gains) will
prevent the grey -scale tracking being correct. The
stages must also be extremely stable in terms of gain
because any differential drift between them will cause
inconsistencies in grey -scale; the same is the case if
the black -levels should drift between channels. The
stages must therefore be underrun so that they are in
their most stable condition.

The sensitivities of the phosphors on the faceplate
of a shadowmask tube are not equal in terms of the
amount of beam current required to give a particular
light output. The sensitivity of the red phosphor is
usually the lowest with green falling second : the
variations differ slightly between tube makers but are
roughly in the proportion red : green : blue of 100 :
94:92. With an older tube the red phosphor may be
even less sensitive compared with the other two. The
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need for slightly different voltage drive levels is not
really compatible with the use of equal -gain amplifiers
and it is preferable in an RGB design to operate the
output stages at the same gain and to set the voltage
differences by using potentiometers at the output
points.

To get full beam current from the present range of
shadowmask tubes each of the channel amplifiers
must provide a peak -to -peak voltage swing of about
150V. The load resistance of the output stage is
limited by the h.f. response drop-off that occurs due to
the shunt capacitance across the load : this resistance
limitation places quite heavy demands on the current
capability of the output transistors.

Inputs to the RGB Module
The circuit of the complete RGB module is shown

in Fig. 4 and is basically due to Graetz. The three
inputs-luminance (3C), blue colour -difference (3D)
and red colour -difference (3E)-come directly from
the i.f. strip (Y) and the decoder (B-Y and R - Y). In
order to simplify matters we will consider circuit gains
etc. to a first order of accuracy only.

At the luminance input we have available up to 4V
of positive -going signal (the exact voltage depends on
the setting of the Contrast control) while at the colour-
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difference inputs we have negative -going signals of up
to 500mV peak -to -peak R-Y and up to 300mV
peak -to -peak B - Y. The amplitude differences
between the colour -difference signals are due to the
signal weighting carried out in the studio coder before
transmission. The quotation of 500 and 300mV is
only approximate because the V and U signals that
are detected are in fact in the proportion of 0.877 /
0.493 (i.e. 1.78) where V=0.877 (R-Y) and U=
0.493 (B-Y). The amplitudes quoted are also the
maximum because the exact values depend on the
setting of the saturation control: the control reduces
or increases both signals in their modulated condition
so that they always remain in the correct proportions.

This weighting imbalance must be removed from
the two signals and they must be brought up to a
level suitable for matrixing. The circuit is a little
unusual in that instead of first forming a G-Y signal
and then matrixing to form R, G and B the red and
blue signals are formed first and these are then used
with the luminance to form the green signal directly.
There are some advantages in this in terms of the
accuracy of the matrix and the noise performance.

Only the luminance input is d.c. isolated (by C201)
the other two inputs having already passed through
isolation capacitors on the decoder module.

Input Stages
Each of the input stages has parallel -applied

negative feedback in the form of a direct coupling
resistor from collector to base-R206, R202, R210.
These resistors in combination with the source resis-
tors-R205, R201, R209-reduce the input voltages to
the transistors. The luminance stage Tr201 is an
emitter -follower and the decoupling capacitor at its
collector (C202) means that the feedback will only be
effective at low frequencies and for d.c. biasing.
Because the feedback resistors are connected directly
between the collectors and the bases the feedback
factor is unity and the input resistance is reduced to
approximately Rf /(1 + m) in parallel with hie + hfe.Re
where Rf is the feedback resistance value, m is
the stage gain and Re the emitter resistance. For
Tr201 the input resistance works out at approximately
iookn so that the inclusion of R201 (33012) hardly
affects the signal level at the base and up to 4V is
still available (still positive -going) at the emitter.

For Tr202 Rin is reduced to about 101(12 and for
Tr203 to about 20k12. With the series resistances R205
and R209 the -(B-Y) and - (R - Y) signals present
at the respective transistor bases will therefore be
about 230 and 435mV. The basic gains of the two
stages also differ, with the B-Y amplifier having a
gain of approximately R207/ R208 (16.8) and the R-
Y amplifier a gain of approximately R211/ R2I2 (8.2).
The emitter bypass capacitors C203 and C204 become
effective only at the edge of the 1MHz band to give
some h.f. compensation to the incoming signals and to
compensate for the effect of the input capacitance of
the transistors. C203 and C204 have different values
because they are decoupling different values of emitter
resistance but their effects on the two channels are
similar.

The signals at the collectors Tr202 and Tr203 are
therefore 230 x 16.8mV and 435 x 8.2mV-i.e. both
are between 3.5 and 4V and both are positive -going. A
more accurate analysis would show that they were
equal in value at about 3.6V. Feedback to this great

extent is necessary to even out the vast differences
in hfe that can occur between samples of BC108.

Matrixing
Thus with the saturation control fully advanced

there will be about 3.6V of B-Y at Tr202 collector,
3.6V of R -Y at Tr203 collector and about 4V of Y
at Tr201 emitter. Let us assume for the moment that
the saturation and contrast controls are reduced
slightly so that all the voltages are equal at about 3V.
The B-Y and R -Y signals pass through coupling
capacitors C205 and C206 and matrixing resistors
R213 and R214.

At the junction of R213 and C210 the B-Y signal
is matrixed with Y signal coming from Tr201. The
source impedance of the B -Y signal is about 5.5kIl
(R213 plus the output resistance of Tr202-i.e. about
2.2k12) while that of the Y signal is about 71(12 (R215
plus the output resistance of the emitter -follower
Tr201). To get a pure blue signal at the junction point
therefore only the balance between the saturation and
the contrast controls need be set up. A similar situa-
tion exists at the junction of R214 and C212 to pro-
duce the red signal. The fairly large size of the
matrixing resistors is necessary to restrict crosstalk
between channels within the matrix.

The 27pF capacitors C207 and C209 in parallel with
the luminance coupling resistors give a little h.f.
compensation to the luminance signal-compensation
which could not be simply applied to the Tr201
emitter -follower stage.

The third luminance signal path (through R216
and C208) is to the green signal matrix-we will
return to this in a moment.

Driver Stages
The blue and red signals are coupled through C210

and C212 to the bases of the driver emitter -follower
stages Tr204 and Tr206. The polarity of the signals
at the emitters is positive -going.

In addition to providing emitter -follower action
Tr204 and Tr206 both act as common -emitter ampli-
fiers giving -B and -R signals which are coupled
via C213/ R229 and C214/ R230 respectively to the
green mixing point (junction of C211 and R216).

The gain of both Tr204 and Tr206 is approximately
2-2 (ratio R224 : R226 and R225 : R228) and the values
of R229, R230 and R216 are chosen to give at the
base of Tr205 a green signal of similar amplitude to
the corresponding blue and red signals at the bases of
Tr204 and Tr206.

Now Y =0.3R + 0-59G + 0.11B so we could reform
the equation in terms of green as follows :

G =(Y - 0.3R -0.11B)/ 0.59.
The phase reversal of the blue and red signals

required to obtain negative signals is undertaken by
Tr204 and Tr206 respectively. The proportions of 0.3
and 01 1 are provided by the ratio of R229 to R230
(i.e. 121(12: 3.6k1-2). The luminance feed to the G
matrix not only has to balance with 0.3R and 0.11B
but must also take account of the larger signals result-
ing from the gain of 2.2 in Tr204 and Tr206. The
value of 1.8kI2 for R216 is also determined by the
reduction in voltage of the B and R signals due to
their own matrixing. The base resistance of the matrix
is very small as it is due to the output resistance of the
emitter -follower Tr201. This ensures minimum cross-
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talk between the colour channels during the matrixing
process.

It will be noticed that the -B feed from the
collector of Tr204 and the -R feed from the collector
of Tr206 are decoupled by fairly small capacitors
(C215 and C216). These are present because the
reconstituted green signal is due in the main to the
luminance signal, all the bandwidth above 1MHz
coming from this luminance feed. It is not necessary
therefore to pass full bandwidth blue and red signals
to the G matrix point and indeed if this were done the
noise on the reformed green would be unnecessarily
high. The values of 0215 and C216 are different
because although they both remove the blue and red
content above 1MHz the load resistors they feed
through in the matrix are of different values. We have
therefore a half -section low-pass filter with C215 and
C216 chosen to give a - 3dB point at about 1.2MHz.

RGB Output Stages
From each of the emitter -followers Tr204, Tr205

and Tr206 we have pure blue, green and red signals,
all positive -going and all of a possible magnitude of
up to 3V. The output amplifiers are identical in order
to satisfy the stringent requirements of RGB drive.

The gain and voltage requirements of a single
transistor output stage for full bandwidth signals are
quite severe. The transistor should have a current
transfer ratio of 50, an ft of 60MHz, a dissipation
capability of 5 watts and a Vcer of 250/300V. If
possible its capacitances should be extremely small as
well.

Many would recommend the use of simpler devices
in a cascoded output stage using two transistors, with
the lower transistor carrying the burden of fr and
current gain and the upper one carrying the burden of
dissipation and voltage capability. Indeed with some
of the ever popular transistors this would seem not
only desirable but necessary-e.g. with the BF179.
But if a transistor exists that meets the required speci-
fications it would seem pointless not to make use of it.

The chosen device-the General Electric D4ON1-
has a typical fr at the working conditions of about
90MHz, a Ycer of 250V and a typical current transfer
ratio of 40/50. The collector capacitance is less than
3pF and the power dissipation using the correct heat
sink is about 6.25W. This is an extremely satisfactory
and economic solution to the problem. The higher
gain or voltage types D40N2 and D40N3 are equally
suitable and may be supplied in Component -Pack 8:
it is vital to make sure that the three transistors used
are all the same type, either D4ON1, D40N2 or
D40N3.

In common with all high -voltage video amplifiers
the input impedance at the base of the transistor must
be kept extremely low. The emitter -follower drivers
(e.g. Tr204 for Tr207) have an output resistance of less
than 1011 (hie / hfe) but compensation for the Miller
effect input capacitance of the output transistor is still
required. For Tr207 this is mainly provided by the
emitter bypass capacitor C222. The two time -constants
of the correction-C222 x R237 and C222 x the
transistor's output resistance-are both low and the
correction is active up to about 2MHz; the degree of
correction in this stage is set by the value of R240.
The same technique is used in the other two output
stages.

The output capacitance of the transistor (about 3pF
maximum), the cathode to earth capacitance of the
c.r.t. gun (5-5.7pF), the protection spark gap capaci-

tance (lpF) and the circuit strays (about 3pF) give rise
to a total shunt capacitance across the output of about
12.4pF (mean). To get maximal frequency response
flatness up to 5MHz demands a correcting shunt peak-
ing coil of about 85µ11. Some of the inductance
required is provided by the wire -wound load resis-
tance (R234 in the blue channel for example) and the
output level control potentiometer (R401 for example)
however, while the manufacture of a peaking coil
inevitably involves the introduction of a proportion-
ate amount of self-capacitance-unless the physical
size of the inductor is of no consequence. Taking into
account the inductances already present in the circuit
then the requirement for the peaking coil is that it
should be self -resonating at about 6.9MHz with an
inductance of around 9541. Allowing for some
additional stray capacitance due to the leads to the
convergence panel (on which the drive presets are
mounted) and the leads to the tube base a commer-
cially available choke of 100/AH with a self -resonating
frequency of 7.1MHz fits well with the calculation.
On test the output stages had a response within 2dB
up to 5-4MHz.

It should be noted that the calculation:, and tests
made assumed the use of the particular type of choke
selected and the drive level potentiometer which will
be specified in the convergence module description.
Any deviation from these conditions will inevitably
give results that are not up to the test results.

Each of the output stages has a low -frequency gain
of about 56 (5.6kr1/1000) so the peak voltage swing at
the collector of the transistor could be as great as
150V (this level would never be used but the system
must be capable of it). This places a current demand
on the transistor of about 20mA although peak
currents of up to 30mA can be -expected. The 5.6k11
collector load resistance must therefore be rated at
5.5W at least and for stability of value 10W compo-
nents are specified.

The output signal is coupled to the shadowmask
tube cathode from the slider of the drive potentio-
meter in each channel (e.g. R401 in the blue channel).
The d.c. conditions of the output stages remain
unchanged whatever the setting of the potentiometer
because of the d.c. block in the connection to the
slider (C401 in the blue channel). Some source resist-
ance is added in the leads to the cathodes (e.g. R410)
to give added protection against flashovers which
might otherwise damage the output transistors; the
source resistance looks less inviting to the flashover
than the spark gap also connected to the cathode!

The video signals at the output points are of course
negative -going.

Clamping
Control of black level is vital in a colour receiver

and it is particularly important that the control
in each channel is the same.

A feedback clamp arrangement is employed :
+ 750V line flyback pulses are taken from the line
output transformer to point 3L in the circuit. They
are fed to diodes D201, D202 and D203 through
resistive coupling and d.c. blocking capacitors. Con-
sidering just one stage-the blue again for con-
venience-D201 conducts when the line flyback pulse
is present and if the collector of the output transistor
is at a lower voltage level at that instant the voltage
difference is added to the bias voltage being applied
to Tr204 base. The feed resistance of this d.c. control
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path is high (R231=1001di) to prevent the clamp
pulses directly affecting the base of Tr204: C217 de -
couples the point as an additional precaution.

The effect of the feedback is to vary the d.c. level
at the base of Tr204. If say the base bias is increased
as a result of the feedback then the voltage at the
emitter will also rise thereby reducing Tr207's collec-
tor voltage. The action results in a fairly heavy (i.e.
high speed) clamping action. The types of diode
available for this sort of application and with a high
enough voltage rating are few and double -diffused
silicon types are suggested in our module.

The amplitude of the clamp pulse applied to all
three channels simultaneously is set by the external
potentiometer R603 which forms part of the lower
arm of a potential divider at the pulse input (R249 is
the upper arm and R246/ D204/ R247 / R248/ R603
the lower arm). As this action varies the d.c. level of
all the video output signals together R603 is used as
the brightness control.

RGB Module Construction
We are well enough advanced in the project to

make it unnecessary to repeat the basic constructional
information given before. If you are making your
own printed circuit board do ensure that the layout is
symmetrical and in order to achieve the same stray
capacitance as the commercially available board the
layout around the output points should be closely
adhered to. Fig. 6 is drawn to scale.

The complete list of components and suppliers for
the module is given in Table 1. Note that an optional
supply of thermal conducting grease can be supplied
with Component Pack No. 8. We would strongly
recommend the use of thermal grease when mounting
the power transistors as it halves the thermal resist-
ance of the joint between the transistor heat tab and
the heatsink; the grease is listed as optional simply
because a number of readers may already have suit-
able grease.

After obtaining your components and either buying
or making your printed circuit board drill all the holes
in the board except the pair required for each of the
heatsinks. All but six of the holes for the components
can be 1/32in. and the edge mounting holes are as
usual 3 /16in. diameter. The exceptions for compo-
nent mounting are the holes for the 10W load
resistors : these should be 1 / 16in. diameter.

Next the heatsinks: as can be seen from the layout
diagram Fig. 6 the tolerances of the positioning of the
heatsinks must be quite high. First make two holes in
each sink as indicated in Fig. 5-and be warned that
if you're out of practice drilling then you will almost
certainly break the bit!

Mark an edge against which the front of the heat -
sinks will lie 5/12in. from the holes already made in
the board for the output transistor emitter and
collector leads. Centre the heatsinks on this line so
that their lines of centre lie opposite the base lead.
Now mark the board through the already drilled holes
in the heatsinks and drill 9/64in. holes in the board
on these six marks.

Mount all the components starting, we would
suggest, with the capacitors, and then the resistors,
the diodes and the subminiature chokes. When solder-
ing the three high -wattage load resistors do this so
that they don't rest on the surface of the board and
space them neatly from the other components. The
BA145 diodes slope towards the cathode end and may

carry a printed legend while the BA199 / 350 diodes
have a coloured band marking the cathode.

Next solder in the six BC108 transistors and then
the output transistors (connections in Fig. 3). For the
output transistors gently bend the heat tab back
slightly (about 30°) and angle the pins approximately
right to fall through the connecting holes. Apply a
smear of the thermal conducting grease to the back
of the heat tab of the transistor and then gently guide
its leads into the mounting holes and put a 6BA bolt
through the heat tab and heatsink. Bolt up at the
back of the board using a washer between the board
and the nut. Put in the second 6BA bolt in the hole
provided behind the heat tab and tighten that up as
well. Although a single bolt would hold the heatsink
on the board quite well the second bolt is to prevent
the sink swinging around to short-circuit with the
other heatsinks.

And there you are-you should have a completed
RGB output module with no presets on the board and
no alignment necessary. With the transistors and heat -
sinks specified the output stage should be extremely
stable and reliable.

Alternative Components; Supply Delays
Because of shortages in the supply of certain types

and values of capacitors alternatives may be supplied
in some Component Packs. Readers will appreciate
that while some capacitor values are critical others are
by no means so: the use for example of a 25FLF or
22.5p -F electrolytic is in most circuits quite immaterial.
When alternatives have been supplied these have been
agreed by the designer as suitable.

Many readers have experienced lengthy delays in
the supply of Component Pack 3, the decoder coils.
This has been due to shortage of some of the formers
used. These are not in continuous production but
are batch produced, hence the delay in completing
packs. It has not been possible to use alternatives as
there is little standardisation in this field and there are
shortages from all sources.

Alignment Service
The alignment service is intended primarily to assist

constructors of the colour receiver in setting up their
i.f. strips since this is vital to the correct operation
of the set and it is appreciated that many constructors
will not have the equipment required to undertake
this. Strips will have to be sent in and this raises the
problem o damage in transit. Clearly we cannot be
responsible for this but to reduce the likelihood of
damage we have made arrangements for special poly-
styrene boxes to be made for the safe carriage of i.f.
strips. The alignment service will begin in late August
and as mentioned last month a booking service will
be operated. Full details of the method of booking
and despatch, together with a booking coupon, will
be given next month. The despatch box will be for-
warded with the notification of the booking. The
total charge for the service will be £2.55 which in-
cludes the supply of the special box: readers will of
course have to meet the despatch charge in addition.
Special facilities are being arranged for the repair of
faulty units.

Next Month: The sync separator, field oscillator
and output and the line oscillator and component -
part of the line output stage on the timebase
board.
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THE

inEWAVE
unE

oscillator
KEITH CUMMINS

MORE and more television receivers employ a sine -
wave line oscillator circuit. Nearly all colour receivers
use this type of circuit and an increasing number of
single -standard 625 -line monochrome receivers do
so as well. This may at first sight seem strange. After
all we do not want a sinewave to drive a line output
stage-a modified sawtooth waveform is usually
needed. Furthermore the sinewave oscillator uses an
inductor which means the added expense of a special
coil with many turns. It is obvious that there must be
very significant advantages in the use of such an
oscillator and it is the purpose of this article to inves-
tigate these advantages. The development of a suitable
circuit for "The Constructor's 625 Line Receiver" is
also discussed, concluding with practical details of a
circuit which is suitable for this or a similar receiver.

Let us first consider the types of line oscillator
circuit available. Over a period of years we have
become used to seeing the blocking oscillator or multi -
vibrator being used in most receivers. These oscillators
can be directly locked from the incoming line sync
pulses or controlled indirectly by a phase comparator
-when they become "flywheel" timebases with
improved immunity to noise and discontinuity of
synchronisation. It is obvious that if a timebase is
directly locked by the incoming sync pulses any dis-
turbance to the pulses will directly affect the timebase,
appearing as a horizontal displacement or jitter of the
scanning lines. This naturally results in partial break-
up of the picture, to a degree dependent upon the
amount of interference to the synchronisation
occurring.

The flywheel line sync technique was developed to
improve the noise immunity of the line timebase. It
operates as follows. The sync pulse frequency is
compared with the line timebase output in a dis-
criminator circuit which produces a d.c. control
potential whose polarity depends upon whether the
timebase is running faster or slower than the sync
pulse frequency. The d.c. signal thus produced is used
to control the speed of the timebase so as to reduce
any error to zero and thereby synchronise the picture.
The control line is connected to earth via a capacitor
so that any rapid changes in the output from the
discriminator are smoothed out. As a result the
control system only responds to the aggregated com-
parison of several hundred sync pulses. Should some
pulses be destroyed by noise or otherwise distorted
there is, compared with the line tearing which would
occur with a directly locked timebase, little effect on
the displayed picture. This is because the instan-
taneous fluctuations are "ironed out" by the capaci-

tance in the control circuit. The only effect observed
therefore is slight bending of the verticals.

Pull -in Range and Noise Immunity
A prerequisite of any flywheel sync system is that

the automatic frequency control (a.f.c.) circuit should
be capable of pulling the line oscillator into sync
taking into account the amount of oscillator drift that
can occur between the cold and hot conditions and
also over a period of running. The frequency -deter-
mining elements in blocking oscillator and multivi-
br1tor circuits are resistance -capacitance networks.
These do not define the frequency precisely : valve
or transistor characteristics and supply voltage fluc-
tuations also have an effect. As a result the a.f.c.
circuit has to be able to pull the timebase into sync
over a range of several hundred cycles if the synchro-
nisation is to be satisfactory under all conditions.
Unfortunately the greater the pull -in range the poorer
the noise immunity of the system becomes.

Advantages of the Sinewave Oscillator
It- follows that if the line oscillator frequency

stability is exceptionally good-to within a few tens
of oycles for example-a very narrow pull -in range
a.f.c. circuit will be adequate. As a result excellent
noise immunity will be obtained. A sinewave oscil-
lator satisfies these stability conditions since its fre-
quency is determined by a tuned circuit. The induc-
tance and capacitance can be made sufficiently large
to swamp variations in voltage, valve characteristics
and so on, so that the frequency no longer depends
on these variable factors. Provided the tuning capaci-
tor has good temperature stability, i.e. is either a
polyester or polystyrene type, the conditions can be
satisfactorily met. The use of a sinewave oscillator
generally means that the line hold control can be dis-
pensed with as a user adjustment: instead the line
frequency setting consists of internal adjustment of
the oscillator coil core.

It should also be noted that the tuned circuit
employed with such an oscillator has a high Q factor
which in this case means that even without the posi-
tive feedback necessary to make the circuit oscillate
it will still "ring". The ringing frequency remains
constant : only the amplitude of the waveform decays
exponentially with time. The use of the tuned circuit
therefore considerably increases the "inertia" effect
of the timebase, giving a very efficient flywheel effect
which assists even more in providing stable line scan-
ning under difficult conditions.

So we have a very stable oscillator circuit with
considerable flywheel inertia, needing only a narrow
pull -in range from the horizontal phase discriminator
circuit. This happy combination yields excellent noise
immunity and great timing accuracy in the line circuit.
As colour receivers use pulses derived from the line
timebase for many important functions such as burst
gating and blanking, a.g.c. gating, black -level clamp-
ing etc., a sinewave oscillator is the obvious choice for
such sets.

A monochrome receiver also benefits from the use
of a sinewave line oscillator : much improved stability
of verticals against all forms of line disturbance is
obtained and there is no difficulty in using a line -gated
a.g.c. system. Generally the locking in is so good that
the timebase can be synchronised before the picture
is recognisable.
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Fig. 1: Block diagram of a flywheel sync line timebase
generator using a sinewave oscillator.

Let's now consider the basic system shown in Fig. 1.
Moving from left to right we come first to the phase
discriminator which compares the incoming sync
pulse frequency with a sample waveform from the line
timebase and produces a d.c. output proportionate
to the error between them. The output will be either
positive- or negative -going depending on the sense
of the error, i.e. whether the timebase is fast or slow.
This output is taken to the reactance modulator which
is a circuit which "looks" to the oscillator like either
a capacitor or an inductor (depending upon design)
placed across the oscillator's tuned circuit. The mag-
nitude of the modulator's reactance is set by the d.c.
signal from the discriminator. So it is that the dis-
criminator output controls the frequency of the
oscillator-by varying the reactance present across
the tuned circuit. The output from the oscillator is
taken to a waveform shaping circuit which produces
the correct drive waveform for the line output valve.

Most readers are familiar with the discriminator so
we shall start with the basic oscillator circuit then go
on to the reactance modulator and shaping stages.
Readers may recall that the original design of the
625 -line receiver avoided the use of inductors
wherever possible. The approach employed in the
present oscillator circuit avoids the use of a tapped
coil or double coil assembly so that the circuit is still
kept as simple as possible.

LC Oscillator Circuits
Figure 2 shows a basic oscillator circuit. A parallel

tuned circuit LC is connected to the anode circuit of
valve VI. A feedback winding provides positive feed-
back to VI grid via C1. The grid is returned to
chassis via a fairly high -value resistor RI. Rectifi-
cation of the fed back signal by the diode formed
between the grid and cathode of the valve stabilises

Cl

121

Fig. 2 (left): Basic LC oscillator with feedback via a
secondary winding to the grid of the valve.

Fig. 3 (centre): By centre -tapping the winding in the LC
circuit the need for a separate feedback winding is avoided
as the upper end of the winding provides a feedback signal
in correct phase to produce oscillation.

Fig. 4 (right): To avoid the need for a tapped coil the
capacitive portion of the LC circuit can be tapped instead
as shown here.

the valve's working point and biases it. It should be
noted that because of the negative grid base anode
current flows only when the signal applied via the
feedback winding swings towards a positive peak :
the resultant pulses -of anode current cause LC to
"ring", producing a sinusoidal waveform.

By rearranging things we arrive at the circuit shown
in Fig. 3 which avoids the need for a feedback wind-
ing. L is tapped instead. As the centre of L is now
at earth potential so far as oscillations are concerned
(though it is of course the h.t. feed point) the end of
the coil shown farthest from VI grid -cathode diode
moves in antiphase to the anode. This phase is of
course correct for feeding into the grid via Cl to pro-
vide positive feedback-i.e. as the anode goes negative
the grid swings positive.

As shown in Fig. 4 it is possible to use capacitive
instead of inductive tapping. Here the capacitor C
is replaced by two capacitors of value 2C connected
in series and thus presenting the same effective capaci-
tance C across L. The junction of the two capacitors
is earthed, providing a centre tap for the tuned circuit.
Capacitor Cl provides feedback coupling as before.
As no suitable "dead point" in the oscillator circuit
exists to which to apply the h.t. feed directly it is fed
to VI anode via R2. It will be seen that this resistor is
effectively placed across one half of the tuned circuit
and thus acts as a damper. Its value therefore should
be as high as possible consistant with obtaining ade-
quate supply to the valve.

We have now reached a circuit where a simple
inductance is all that is required. The prototype of
the circuit to follow used the width control from the
early "Teleking" circuit-something which must date
the writer! The point however is that this type of
variable inductor can be used and many such items
can be salvaged from the constructor's "junk tellies"
or hoard of old components. For those who do not
have access to such components or who do not wish
to experiment with coils details of a suitable coil that
is available are included at the end of this article.

Practical Circuit
The new line oscillator circuit for the 625 -line

receiver is shown in Fig. 5. Where possible component
numbers have been reallocated. Those marked with
an asterisk have been changed to new values. V4 is
changed from a PCF80 to a PCF802 (the pin con-
nections of these valves are the same). Valve type
PCF802 is a specially developed type intended for use
in sinewave line oscillator circuits : it has very low
hum and microphony-appropriate to this appli-
cation.

The oscillator section of Fig. 5 will be seen to be
very similar to Fig. 4. The screen grid of V4B is
employed as the oscillator anode, with feedback to
its control grid. You will remember that the oscilla-
tor control grid biases itself back so that only the
positive peaks of the feedback waveform cause the
valve to conduct : the positive feedback pulses in this
case cause current to flow in the screen grid circuit,
exciting the tuned circuit, and in the anode circuit,
discharging C30 to form the flyback portion of the
drive waveform to the line output valve. During the
time that V4B is cut off C30 charges through R46 to
provide the forward -going part of the drive waveform.
The waveform shaping problem is thus simply solved
and the line output valve is driven in the normal way.

V4A is the reactance modulator. Its anode is con
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nected directly to the oscillator anode (V4B screen
grid). The bias network R42, R43 sets the cathode
potential and coupling from the oscillator via Ca is
applied to the cathode. Because the reactance of Ca
at 15kHz is much greater than the input impedance
of V4A the current flow in V4A is approximately in
quadrature to that in the oscillator itself. The a.f.c.
bias alters the conduction of V4A thus altering the
apparent quadrature current flow in the oscillator
"anode" circuit. This appears to the oscillator as a
capacitance of value dependent upon the a.f.c. bias,
so the bias controls the frequency of the oscillator.

The values of Cb and Cc can be changed to suit
different components used in the LI position. The
two capacitors should be of the same value : a certain
amount of experimenting may be necessary to obtain
the correct frequency coverage. In any case LI should
have an adjustable core.

Initially pin 9 (the a.f.c. input) of V4 should be
shorted to chassis and L1 adjusted so that the picture
is just "running through": removal of the short-
circuit will then result in the picture locking.

If this circuit is used in the 625 -line receiver the
discriminator circuit should be modified as follows
(compare with circuit shown in Fig. 3, page 471,
August 1971 issue): C25 is changed back to its
original value of 1000pF, R40 is removed, R41 is
increased to 68k 2, C26 should be 2200pF as in the
later versions and an extra capacitor of value 100pF
(C36, Fig. 6) is fitted across DIO.

These component changes are necessary to provide
the correct frequency response at the discriminator
outptit, bearing in mind the natural tendency for the
sinewave oscillator to carry on in its own phase.
Correction has to be more abrupt but of lower
"cycles per volt" of a.f.c. The addition of the 100pF
capacitor C36 reduces the no signal unbalance of the
discriminator so that an almost instantaneous pull -in
is possible. Note that the tuning of LI should not be
manipulated to correct for any phase error in the
raster : if the picture is folded over at one side or the
other replace R66 with a 50k11 skeleton potentiometer
as shown in Fig. 6 and adjust this for correct picture
phasing within the raster.

Further Developments
The previously published (January 1972) gated a.g.c.

circuit and the sinewave line oscillator form part of
an up -dating programme on the 625 -line receiver to
a Mk II "de -luxe" version. A further article will
deal with a transistor smoothing circuit which reduces
h.t. ripple to negligible proportions and also lowers
the working temperature of the mains transformer
plus a modification to the brilliance control circuit so
that the e.h.t. is completely discharged when switching
off.

Coil Details
The measured inductance of the oscillator coil used

in the prototype receiver when adjusted to the centre
of the pull -in range is 31.7mH. A Mullard Vinkor
type LA2311 wound with 303 turns of 34 s.w.g. wire
can be used-this sets up right in the centre of its
core adjustment. Alternatively P and R Windings,
Industrial Estate, Happaway Road, Barton, Torquay,
South Devon, can supply to special order (i.e. week -
fortnight delivery) a suitable coil at £1.20: this uses
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Fig. 5: Practical sinewave line oscillator circuit developed
for use in the Constructor's 625 -line Receiver. Items
marked t have no equivalent in the original 625 receiver
circuit: items marked * have been given part numbers from
the original circuit but have new values.
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Fig. 6: Flywheel sync discriminator circuit used with the
oscillator shown in Fig 5.
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Fig. 7: Layout of the sinewave line oscillator for the
Constructor's 625 -line Receiver.

a Siemens pot core type N22/250A wound with 354
turns of 34 s.w.g. wire.



454

IN
SERVICING
television
receivers

Ferguson Models 3800, 3801 3802 and 3803.
HMV Models 2800, 2801, 2802, 2803 and 2804.
Marconiphone Models 4800, 4801 and 4803.
Ultra Models 6800, 6801 and 6803.

THE above are some of the models which use the
BRC 1500 chassis and give an idea of the coding
employed. 17in., 20in. and 24in. models are included
in the range. The differences are mainly in the e.h.t.
supply, depending on the type of line output trans-
former and e.h.t. tray used. 'We show the 15kV unit
in our main circuit-as coded with a pink or green
dot. The basic arrangement used in the 1400 series-
a single panel carrying all parts other than the tuner
-is continued in this series. The line output section
is now on the inside (hinged) edge of the panel. This
is good in some ways and perhaps not so convenient
(but safer) in others. All stages up to and including
the video amplifier are transistorised.

Common Faults
The faults which we experience more than others

seem to concern the tuner unit and the sync stage.
Since these are single -standard sets the i.f. stages

are simple and uncluttered by switching. Few faults
develop in the i.f. strip which cannot be tracked down
by checking the transistor voltages against those
shown on the circuit.
Where the sound is present but the picture is absent

or very weak we have found C37 (feeding the base of
VT9) faulty on several occasions. As it tends to be-
come open -circuit, shunting a similar value capacitor
across it immediately shows whether this is the
trouble. For test purposes the value is not critical,
anything betweeri 20-100/AF.

It is our experience that the majority of troubles on
the 1500 chassis itself are due to capacitors becom-
ing open -circuit or resistors changing value.

Tuner Troubles
As we are in an aerial group A area-channels

21-34-our tuner troubles may not be those ex-
perienced by others living in areas served by the
higher channels. We say this because in order for
example to receive channel 23 the push bar is almost
at its maximum travel, extending the return spring
fully and imposing a heavy load on the bar. The bar
is soldered in a slot at either side and it appears that
the constant pushing and shoving that goes on against
the spring tension proves too much : the bar leaves
the slot and the tuner no longer tunes. The obvious

L. LAWRY-JOHNS

BRC 1500 CHASSIS

solution of resoldering the bar in the slots should be
accompanied by a release of spring tension (stretch it
a bit) so that the bar is not required to live quite so
hard a life.

Apart from this the only other tuner troubles we
have had have been resolved either by thoroughly
cleaning out the grease around the spring washers on
the tuner spindle or by changing the first stage r.f.
transistor. This transistor is at the receiving end when
there are storms about. When the complaint is weak
and grainy reception it must be suspected. The type
is a BRC TVT1 which is roughly equivalent to an
AF139 or AF186. Replacement is not a job for the
heavy handed.

Note the supply plug P1 at the lower part of the
panel. Intermittent reception can be caused by a poor
connection here. Clean and check. Also check the
tuner' unit gain control R74. The setting of this may
require adjustment in areas of high signal strength to
avoid cross -modulation. R74 can also be the cause of
intermittent results due to poor wiper contact.

Poor Sync
Poor sync is one complaint which will be met on

practically every set. The symptoms are that the con-
trast and sound are good but the picture cannot be
held. In nine cases out of ten the trouble is due to
R44 going high -resistance. It is a small 471di resistor
feeding the screen of the sync separator (30FL2):
since it is in series with a 22kf1 resistor across the h.t.

Fig. 1: E.H.T. circuit used
in models operating with
an e.h.t. of 20kV. The main
circuit (Fig. 3) shows the
e.h.t. doubler system used
in models operating with an
e.h.t. of 1825kV. Voltages
shown on the main circuit
(Fig. 3) are given as a

guide-variations between
10% and 20% do not neces-
sarily indicate a fault. They
were measured on a 15kV
model with 240V a.c. mains
input, no signal and all
controls set for normal
operation using (except for
the e.h.t.) an Avo Model 8.
Ti anode winding 700, grid
winding 95S2d.c.resistance.
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condition could be a breakdown in the heater supply
or in the h.t. supply. If the valves are glowing nor- where the layout of the top centre dropper demands the rectifier D8 to the various h.t. smoothing elements
mally it's obvious that the heater supply is not at close attention. From the circuit it will be seen that -R96, R125, R126 and R133. It is R116 (20S2) which
fault. Thus the h.t. supply requires attention. This is R116 is the surge limiter, connecting directly from is most likely to be found at fault. It is well worth -
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Line output

while studying the make up of the dropper in order
to know which section is which from an h.t. and heater
point of view.

CONTINUED NEXT MONTH
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PART 2 ELECTROLUMINESCENT SEMICONDUCTORS I. R. SINCLAIR

IN the first part last month we considered the
electrical effects of hot carriers in devices where
energy is put in electrically and taken out in the form
of an electrical signal at microwave frequency. If the
frequency of operation is raised, perhaps to the
region of 10"Hz, we should be able to detect the
resultant radiation with that well-known receiver of
such radiation the human eye.

The generation of light by semiconducting materials
takes place when hot carriers "cool down". More
precisely a carrier whose energy has been raised by
any means such as a high electric field, collision, heat-
ing, etc., may at any time lose the energy and become
a normal carrier again. Quantum theory imposes
some rules here however : the energy must be lost in
fixed amounts and there is a definite relation between
the size of the energy packet (or quantum) lost and
the frequency of the radiation to which it is trans-
formed. This relation is Planck's Law though this
application was discovered by Einstein and it was
his use of it which earned him his first Nobel prize.
The relation is E=h.f where E is the amount of
energy, f the frequency of radiation and h is a con-
stant (6.625 x 10-34 Joule -seconds) called Planck's
Constant.

If we look at the difference between a hot carrier
and a normal carrier in a crystal we may find that
the energy difference, inserted into Planck's equation,
would correspond to a frequency of visible light. We
could expect that such a change of energy would
cause light as an output but we may not be able to
detect such light. It is possible for example that the
hot carriers may travel through the semiconductor
without .losing their energy and may finally change
energy in several steps giving lower frequency signals.
We may also find that all the conditions for light
generation are present but the semiconductor material
is not transparent so that the light generated cannot
reach us but is transformed into heat inside the
crystal. Again the light may be at a frequency-
infra-red or ultra-violet-which our eyes do not
detect.

Despite these difficulties several substances which
give a light output for an electrical input are known
and are rapidly increasing in importance. With one
group of substances the importance lies in their ability
to generate light at very high efficiency and so with
very little generation of heat; in another group of
substances the interest is in being able to obtain
coherent (laser -type) light beams from crystal junc-
tions. It is particularly in the second group that some
spectacular advances have been recently made. The
solid-state TV screen, if it comes, will of course
depend on arrays of light -emitting diodes that can be
modulated in sequence.

Zinc sulphide is probably the best known example
of the first group of light -emitting materials. For use

in an electroluminescent device the zinc sulphide has
to be activated by adding an impurity-often copper.
The mixture is then baked at a high temperature for
prolonged periods. In action high fields seem to form
round the impurity atoms when an electric field is
applied across the zinc sulphide and high-energy
carriers are generated which then part with their
energy in the form of blue-green light. The usual
form of an electroluminescent zinc sulphide cell is
shown in Fig. 11. Two layers of transparent conduct-
ing material, usually tin chloride deposited on glass,
sandwich a layer of zinc sulphide crystals and a volt-
age is applied between the conducting layers. The
whole device acts electrically like a leaky capacitor
and the light output is much greater if a.c. is applied
than if only d.c. is used. In addition the light output
increases with the frequency of the a.c. since a greater
current passes causing more carriers to be generated.

Such electroluminscent panels are now in common
use as indicators-such as the electroluminescent
frames which can be fitted round a light switch to
indicate where it is-and similar applications. Elec-
troluminescent wallpaper, powered by a 10kHz
inverter, has been made and can replace other sources
of light in a room if the colour of the light can be
tolerated.

Much of the interest in electroluminescence in
recent years has centred on the behaviour of diodes
using gallium arsenide. Gallium arsenide is trans-
parent and has energy differences between its bands
which correspond to light frequencies. It was natural
to expect electroluminscent effects from it therefore
but what was not expected was that the gallium
arsenide source could be modified to provide lasei
action as well.

When small forward currents are passed across pn
junctions in gallium arsenide of the form shown in
Fig. 12, a higher field exists at the depletion layer than
elsewhere in the crystal. It is at this point that high-
energy carriers are formed. The recombination of
holes and electrons in the same region causes a light
output which can be "seen" if the diode is suitably
shaped. We use the word "seen" in inverted commas
because the output is at near infra -red frequency and
is normally invisible though by overdriving the device

(2591

Evaporated aluminium
Zinc sulphide

0," Tin chloride

Glass

Fig. 11: One form of electroluminescent layer.
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Fig. 12: Geometry of gallium arsenide junctions.
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line it is subject to a certain amount of load apart
from the valve's screen current and a larger resistor
(say 1W) is really needed in this position. The, same
could apply to the video stage base bias resistor R38
and this should be watched in the event of little or no
picture: we haven't found this fault yet but it could
well be the next one to show itself.

Having said that nine times out of ten R44 is
responsible for poor sync we will now mention the
tenth time! This turned out to be C42, the 0  015µF
sync coupling capacitor. We are finding more and
more capacitors faulty due to a fracture inside the
moulding. Moving them will sometimes reveal which
is at fault. Whether the defect is due to manufacture
or to stress imposed by mounting on the panel is a
matter for others to decide but it is a fact that com-
ponent failure is far more common now than of
yesteryear (yes Grandad, remember factor R?).

Faulty Presets
If it isn't fixed resistors changing value it's the

presets which are acting up. These tend to develop
poor contact and faulty tracks, particularly in the
height circuit in this chassis where the complaint of
loss of height is more often due to a defective 2.2MS2
preset (R94) than to R93 going high -resistance or
C89 leaking (check all three anyway, it could be a bit
of each!). Cleaning the preset is no answer, it has
got to be replaced.

The same could be said for the width control
(R132-1mn) but this doesn't seem to happen nearly
as much. If the width is reduced and a touch on the
control varies it drastically replace the control and
save yourself a load of trouble later.

Faulty Electrolytics
It is mainly the smaller electrolytics which are giving

trouble. We have already mentioned C37 in the
video circuit which tends to go open -circuit. Far
more regularly however it is C79 which fails. This is
the 160pF cathode decoupling capacitor of the field
output valve (PCL85). It will go open -circuit sud-
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Pincushion Correction

LL,/
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Sleeve Adjustment

denly to produce drastic loss of height with more
compression at the bottom than the top. The value
isn't too critical-between 100 and 250/1F-but the
size needs to be kept about the same if appearances
are to be kept up. We feel this is important both from
an appearance and a safety point of view : bits and
pieces hanging all over the place are not only untidy
but dangerous.

The same could be said for C89, the 1µF capaci-
tor which decouples the boost feed to the height
control. Because of its size some engineers tend to
replace it with an 0.1/AF type which although it
functions just as well doesn't hold enough charge to
maintain the field scan long enough in the event of
line timebase failure. This means that instead of a
fading line across the screen a bright spot will linger
to damage the fluorescent screen coating in the centre
and leave a permanent black spot.

These then are the usual trouble spots which will
almost certainly be encountered with some degree of
regularity. We must now discuss the more routine
fault-finding procedures.

Set Dead
Check the mains supply to the on -off switch. If

present check each side of the 1  6A fuse holder. If
the fuse has failed observe its appearance. If it has
blackened the chances are that one of two things has
happened. Either the h.t. supply diode W8 has shorted
or more likely the mains filter capacitor C84 has
shorted. Now note this point. If the diode has shorted
it will in most cases remain so and a meter check will
therefore reveal the source of the trouble. If on the
other hand the mains filter is the cause of the trouble
the short may not show up on a cold meter test, i.e.
C84 will not break down again until the full mains
voltage is applied. If therefore no obvious faults
show up on an ohmmeter check replace C84 using an
0  1/2F 1kV type: the fuse can then be replaced with
some degree of confidence. All right, so it blows
again. Now you work it out. Electrolytics, arcing
between tracks, Joe's meter clip shorting the h.t. to
earth?
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a red glow can be seen which can be harmful to the
eye. The hemispherical bead is now the preferred
shape since more of the light is emitted. The angle
of the beam is small however as rays striking the sur-
face at more than a few degrees from a right angle
are reflected back into the material. As more current
is used the efficiency in terms of light power out for
electrical power in becomes rather less but it is still
higher than for other electroluminscent devices. Over
a large range of output power the light power output
is linearly proportional to the electrical power, par-
ticularly if the diode is cooled to a temperature well
below room temperature by immersing it in liquid
nitrogen at around -200° C.

We should stress that the light output from such a
diode as it is normally used is not laser light but is
normal incoherent light. To appreciate the difference
between the electroluminescent diode and the injec-
tion laser which is derived from it we must know the
difference between ordinary light and laser light.
Ordinary incoherent light, whether from a lampbulb
or from a gallium arsenide diode, consists of waves
which stop and start at intervals, changing phase at
each start. We can regard the atoms which are the
source of the light as self -triggered ringing circuits
with a very high Q, much higher even than a crystal
ringing filter. We can even calculate the Q of an
oscillating atom : it is around 108. An atom will thus
radiate for about ten million cycles before the ampli-
tude has dropped to 30%. At the frequency of light
this does not take long and since the triggering is
normally spontaneous there is no fixed phase rela-
tion between the firing of one oscillator and the firing
of the next. This idea is at the very heart of the
quantum theory since it was the idea that atomic
oscillators might behave like this (before ringing
circuits were known) that enabled Planck to demon-
strate his first triumph of quantum theory in 1900.
Ordinary light then, because of the starting and run-
ning out of various oscillators, consists of a number
of wave trains each lasting only a fraction of a micro-
second and each different in phase from any other. It
is this phase inconsistency that is meant by the word
incoherent.

Coherent light on the other hand consists of wave
trains which remain in phase for a considerable (by
atomic standards) time. Such light was unknown be-
fore the invention of the laser though its effects had
been to some extent predicted and anticipated.
Coherent light can be focused to smaller points, is
obtainable in very pure colours, can be mixed with
other beams of coherent light to form an "i.f." and
can be modulated in ways which are impossible with
incoherent light. In addition the whole technique of
Holography is possible with laser light (see TELE-
VISION, January 1971). One of the most useful
attributes of laser light is the possibility of making
very accurately parallel beams which show an in-
credibly small amount of divergence over very long
distances of travel-hence the use of lasers in space
communication systems. The signal-to-noise ratio of
the laser beam however is low and must remain so as
this is a consequence of the same quantum theory
which predicts its existence.

To transform the gallium arsenide diode into a laser
we must persuade a large number of electrons into a
high-energy state and then start them dropping into a
normal state in phase with each other. What is wanted
is some form of triggering which will make each elec-

Fig. 13: The Fabry-Perot Eta/on.
If the distance d between the
reflectors is a whole number of
half wavelengths then light at
this frequency will be "tuned"
by the mirrors. The wavelength of red fight for example is
about 7 x 10'7m so that the distance required between
the reflectors would be a multiple of 3.5 x10 -7m, say
3.5 x10 -4m (0.35mm). This distance represents 1,000 half
waves and must be accurate to at least 10-8m-so the
construction of an Etalon calls for great precision.
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tron give up its energy in the form of light of the
correct phase at the correct time. To do this we use
for the gallium arsenide diode the same sort of
arrangement we use for the ruby rod laser and the
gas -discharge laser, a tuned cavity working at light
frequency. Typically for the diode laser such a cavity
would consist of two perfectly plane and accurately
parallel mirrors, one of them only partly silvered.
Light reflecting to and fro between the mirrors will
lose very little energy if the distance between the
mirrors is a whole number of half -wavelengths of
light and furthermore this light can be used as the
trigger pulse which maintains the laser action, trig-
gering off the conversion of energy. Because one
mirror is only partly silvered the light can escape at
high intensity forming a parallel beam. The beam is
parallel to very close limits because the continual
reflection to and fro inside the mirror system tends to
reject any light which is not parallel to the axis of the
mirrors (Fig. 13)-and also to reject any light which
is not in the correct phase.

Such reflecting surfaces, technically known as
Fabry-Perot Etalons (invented in 1913), can be
formed on the gallium arsenide crystal itself and
serve to turn the normal spontaneous incoherent
emission of light into stimulated (the "s" in l.a.s.e.r.)
coherent emission. The whole device, known as the
injection laser, has the advantages of .very small size
(about 0.5mm. cube), low voltage operation, easy
modulation by acting on the operating current, and
comparative cheapness along with continuous opera-
tion. Though the output of the early injection lasers
was very small the power output has been gradually in-
creased with development though to nothing like the
powers now obtainable from ruby or gas lasers. In
this respect it should be remembered that the power
output of the injection laser-typically 40% of the
electrical power dissipated-is light power and the
amount of light per surface area of the laser is very
large indeed. Output powers are now available that
can cause severe eye damage leading to complete
blindness if a direct beam enters the eye. The Code
of Safety for laser operation, obtainable from the laser
manufacturer, should be studied before using any
type of laser.

This ends our survey of the surprising semiconduc-
tors. There are more surprises in store for us, especi-
ally as we combine the effects we already know with
the effects of magnetic fields, sound waves, super-
cooling, etc. to form whole families of new devices
waiting for a technology to be built around them.
Some such devices appear and are never heard of
again. Others seem to hang fire, waiting for a suitable
application to emerge. The ones which we have dealt
with are some of those which have made it, perhaps
3% of the total number of invented devices over the
past few years. There will be more.
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0
SOLID-STATE FIELD TIMEBASES

RECEIVER

11 CIRCUITS
GORDON J. KING

HAVING dealt in previous instalments with the signal
processing circuits of a colour receiver the plan is to
commence next the exploration of the timebase, tube
control and power supply circuits. Although possibly
less exciting than the colouring circuits nevertheless
some very interesting and novel configurations have
in recent times been evolved using the latest solid-
state devices.

Supplies and Stabilisation
A recent technique is to employ the line timebase

to provide not only horizontal deflection and line
convergence currents and the e.h.t. but also to
generate some of the lower voltage supplies for tran-
sistors and for the vertical and horizontal (mostly the
latter) shift of picture as well as for certain of the
picture tube electrodes. As there is no equivalent in
transistor line timebases to the well-known valve
line/e.h.t. voltage stabilisation system based on bias
control of the line output valve, full stabilization has
to be provided by the power supply alone, and here
lies one area in which new techniques are found.

The best way of getting to grips with all these things
however is to start with the basic timebase circuits.
We shall proceed from the field to the line timebase
and thence to dynamic convergence, concluding with
the main power supply and the various control cir-
cuits such as the beam current limiter.

Field Timebase Requirements
The prime function of the field timebase is, of

course, to deflect the three beams of the picture tube
linearly in the vertical sense in synchronism with the
comparable happening in the camera tubes at the
studio. From this viewpoint therefore the only
difference between monochrome and colour is the
three beams used in the latter-and since these are
produced by 25kV of e.h.t. they are somewhat
"stiffer" than the single beam of a monochrome set
and thus require a little more electromagnetic energy
for full deflection.

BRC 8000 Field Oscillator
An interesting solid-state field timebase is used in

the recently introduced inexpensive BRC 8000 chassis.
Fig. 1 shows the circuit of the oscillator section. Two
power supply sources are connected to this circuit, a
+4W unregulated supply and a 100V line derived
from the line output stage and used to feed the height
control. As a result of feeding the height control from
a potential derived from the line timebase signal it
follows that changes in aspect (i.e. width/height) ratio
are minimised when brightness changes occur, in

other words the arrangement provides corrective
tracking.

During the field flyback period the two transistors
are conducting and C430 charges from the 45V supply
through W408 and the parallel paths R437 and R440
with the base -emitter junction of VT406. As C430
charges the base of VT406 rises positively with respect
to its emitter so that it soon switches off. VT406's
collector voltage thus falls to almost chassis potential
so that VT407 also switches off. At this instant the
forward scan commences.

When VT406 switches off the charge on C430 holds
W408 cathode positive with respect to its anode so
that the charging circuit is removed from C430.
C430 then commences to discharge through R438
and the field hold control R439. The duration of this
discharge is governed by C430 charge potential and
hence by the potential at the junction of the divider
R443 / R444 and also by the time -constant C430/
R438 + R439.

Under free -running conditions C430 would dis-
charge until the cathode of W408 became less positive
than its anode at which point the diode would switch
on again and the charging cycle would recommence.
Before this happens however, a positive -going sync
pulse arrives at VT407 base. This switches VT407 on
before C430 discharges completely and the action
initiates a negative pulse at R443/ R444 junction
which is coupled by C430 to W408 cathode thereby
immediately switching the diode on. This starts the
flyback and the subsequent recharging of C430.

Field sync pulse integration is provided by

33k

Positive -
going
sync
pulses

+45V +100V from
line timebase

5.6k

ight

R447
68k

C433
2.2

C443
156<

0.47

19k

To VT408
(Fig. 2)

10

Linearity
feedback

Fig. 1: Field oscillator circuit used in the BRC 8000 colour
chassis.
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W407/ R432 /C428 with the diode and the resistor
chain R434/ R435 / R436 ensuring that the line sync
pulses are completely removed from the field sync
signal. The sync input comes from a fairly conven-
tional sync separator stage.

BRC 8000 Field Output Stage
The complete circuit of the output and driver stages

is shown in Fig. 2 with a simplified analogue in Fig. 3.
The basic action of the circuit is based on the charging
of capacitor C436 tinder the overall control of the
oscillator output which, as shown in the analogue, is
essentially a switching signal.

When the scanning stroke commences C436 starts
to charge from the 100V source via the height control
R446, R447, C433 (all in Fig. 1) and R469 in Fig. 2.
During the scan the circuit acts as an amplifier which
means that the potential across C436 will be amplified
since one side of this capacitor is connected to VT408
base while the other side is connected virtually to
chassis.

The result is a linearly increasing current through
the output resistor R461 and a corresponding voltage
rise across it. This voltage is fed back to the input
through C436 so that the input receives a constant

470k

12k

47 C438
10

1%42,f'

820 W413

008 .1 ilk
kV.

VT410
MPSUO5

10

C437
.0068

R457
10

047

45V

Field
blanking

pulses

C435
033

Input
from
field osc
(Fig. 1)

VT408

W411
1544

W412 R458
1S44 10

BC147

22k
3.3k

V1409
BC142

3.3

Field
balance

5

Field
scan
coils

VT411
MPSU55

C439i=2
160

R461
8.2

3k

160

Parabola
output to

convergence
circuit

470

470

Vertical
shif t

5k

I 291 I

R469 C436

Linearity feedback
Sawtooth output to
convergence circuit

Fig. 2: Field output stage circuit used in the BRC 8000
colour chassis.

Switching signal
from oscillator

Fig. 3: Showing the basic operation of the field output
stage circuit used in the BRC 8000 chassis.

feedback current which subtracts from the constant
input current derived by way of the height control, etc.
A linearised sawtooth current thus flows in the scan-
ning coils.

It will be recalled that at the end of the scanning
stroke VT407 (Fig. 1) switches on. This rapidly
discharges C436 to give the flyback. At the instant
when VT407 switches on VT408 (back to Fig. 2)
switches off since its base bias is removed by virtue
of W409 (Fig. 1) conducting to chassis via VT407.
VT409 also switches off at the same instant since its
base is d.c. coupled to VT408 emitter. This in turn
switches off VT411.

As the current in the scanning coils cannot change
direction instantaneously at the end of the scan there
is a swing of voltage across the coils which makes the
junction of R457 and R458 go positive. During this
time VT411 remains switched off since this positive
potential is reflected to its base through C438.

Current must of course be allowed to flow out of
the coils and this is handled by W414 which con-
ducts during this time, dissipating the inductively -
acquired energy back into the supply rail. The scan
coils are clamped to the supply line for the latter part
of the flyback by the current reversal causing con-
duction of VT410. During this period VT410 is fully
bottomed, its collector current rising rapidly as
governed by the base current and its current gain
parameter. As the scan subsequently builds up the
driver VT409 turns on progressively and its collector
voltage falls. As a result VT410 is driven towards cut-
off and VT411, a pnp type, towards cut -on.

Transistors VT410 and VT411 constitute a com-
plementary push-pull stage in essentially class B mode
but with a little forward bias provided by diodes W411
and W412 to linearise the middle of the overall trans-
fer characteristic of the stage and hence to minimise
crossover distortion troubles. The resulting quiescent
current is stabilised by R457 arid R458 in the
emitter circuit of the output pair.

The forward scan commences when VT408 and
VT409 start to conduct-after VT407 switches off
and C436 begins to charge. VT411 takes over from
VT410 towards the middle of the scanning stroke.

Diode W413 protects VT410 from flashover
damage while r.f. instability is prevented by C437 and

30Y

6
Input

20k

from sync 2.2M

separator

0A9

Trl Tr2
11

5.6

BC116 T BF Y 50

IP&

r1
Fig. 4: Field blocking oscillator (Tr2 and T1) circuit used
in the BRC 2000 chassis. Also shown are the field sync
pulse shaper stage (Tr1) and the driver (Tr3).
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470p
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I.70k
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22
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390
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Vert
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390

400

--1311-ra
convergence

circuit

Fig. 5: Complete field timebase circuit of the Philips G8 chassis: this uses a silicon controlled switch (W445) as the
field oscillator, operating in conjunction with the discharge transistor Tr448.

C435. C435 also provides negative feedback at field
frequency.

The field output stage also delivers the sawtooth
and parabolic waveforms required for vertical
dynamic convergence, across C439
and the former from across R461. The sawtooth
signal is in addition fed back to the oscillator (Fig. 1)
to provide linearity correction.

BRC 2000 Blocking Oscillator
Quite a few transistorised colour receivers use

techniques similar to those described. Indeed the first
all -transistor (BRC) colour receiver (2000.chassis) had
a very similar output stage. This however was con-
trolled by a field blocking oscillator the circuit of
which is shown in Fig. 4.

Tr 1 is a sync shaper transistor which receives the
sync waveform from the main sync separator stage
via the integrating circuit in its base circuit. The
blocking oscillator circuit proper consists of Tr2
working in conjunction with transformer Ti. The
primary and secondary windings provide the required
positive feedback and the repetition frequency is
determined by the setting of R504 which adjusts the
time -constant of the base circuit and hence the
switching time.

During the scan period capacitors C6 and C7 charge
via R10 and the height control, the resultant sawtooth
waveform being coupled to the output stage via the
emitter -follower Tr3. C6 and C7 are discharged
rapidly via W3 and Tr2 when this transistor conducts
to give the flyback. Linearity correction is provided
by feedback to the junction of the two charging
capacitors.

The output stage consists of a pair of npn tran-
sistors, the bottom one of the pair being driven by
Tr3 while the top one is driven from the collector of
its bottom partner. During the scan period the con-
duction of the lower transistor increases linearly
while the conduction of the upper transistor decreases

linearly. The circuit is basically similar to that shown
in Fig. 5, right-hand side.

Philips G8 Field Timebase
With the Philips G8 chassis we come to another

interesting field oscillator circuit (Fig. 5, left-hand
side). This uses a silicon controlled switch (W445)
operating in conjunction with transistor Tr448.

During the scanning stroke Tr448 is without bias
and is thus non -conducting. The silicon controlled
switch W445 is also non -conducting. C442 charges
from the 45V rail via R444 and R455 (as W443 is
forward biased the junction of R411 and W443 is
effectively at chassis potential). As C442 charges the
potential at W445 anode rises and when this exceeds
the voltage at its anode gate connection (set by the
hold control R439) the device switches on imme-
diately and heavy conduction occurs. The resultant
voltage across R446 switches on Tr448, and C451 and
C452 are rapidly discharged to give the flyback.
During the scanning stroke these two capacitors charge
from the 45V rail through R449 and the height control
R450 to give the drive waveform for the output stage.

The appearance of the field sync pulse at W445
anode ensures the firing of the device at the correct
time.

The emitter -follower Tr456 drives the push-pull
output transistors Tr466 and Tr471 which in this
circuit are of the same type (i.e. both npn): the output
stage is in the form of a single -ended push-pull
arrangement with the scanning current being taken
from the junction of R465 and R470. The scan coils
are returned to chassis via the raster correcting
circuits, the convergence network and the vertical
shift control R477 which regulates the amount of d.c.
in the field coils.

Diode W525 in the oscillator circuit prevents the
positive -going sync pulses being shorted to chassis
via C442 and W443. TO BE CONTINUED
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Renovating the
RENTALS

CALEB BRADLEY B. Sc.

DECCA CTV25 SERIES contd.
The Decoder Board

The decoder board is not very troublesome which is
fortunate if your test equipment is limited. Video
from the luminance board enters at pin 1 (Fig. 7). The
chrominance component of the signal is filtered out
and then amplified by Tr600 and Tr601 before being
fed to the PAL delay line and thence to the demodu-
lators. If there is no colour first check that the flying
lead from VR600 slider (No. 5 in our list earlier) is
not adrift. To disable the colour killer, short across
D600. Note that on monochrome the colour killer
action allows the luminance board to pass full band-
width video by disabling the subcarrier (4.43MHz)
trap (L201 Fig. 4).

On the majority of decoder boards there is no delay
trim adjustment which makes one less thing to go
wrong but may result in slight Hanover blinds on the
picture. The delay matrix amplitude control VR601
can however normally be set for a virtually blind -free
picture.

If the a.p.c. preset VR602 is wrongly set the reference
oscillator Tr607 is not able to lock in quadrature to
the average phase of the swinging burst, resulting in
bands of colour on the screen or just a fast colour
flicker. If the oscillator only locks with VR602 at
one end of its travel, or will only lock into colour
bands, try bridging one of the varactor diodes D615/
D616 with a few tens of picofarads. Even if your
scope is not really meant to stretch up to 4.43MHz
it may just resolve the 5 to 6V peak -to -peak signal at
Tr608 emitter, confirming that the oscillator is work-
ing and allowing L604 to be peaked up. Remember
that reference oscillators usually stop because of a
faulty transistor or crystal.

The PAL technique of using a phase -alternating
(f45°) burst signal to control the reference oscillator
results of course in an alternating error signal from
the discriminator. This signal at the junction of
R645 and R647 is but a faint hearted squarewave
(0.25V peak -to -peak). It is of course the d.c. level
of this, smoothed by C636, that the controls the oscil-
lator by varying the capacitance of the varactor
diodes-the oscillator does not try to leap about like
the bursts, but settles in quadrature to the average
burst phase.

The squarewave is amplified to a beefy sinewave
called the ident signal by the tuned amplifier Tr602.
L602 is the large coil at the back of the decoder
panel and should be adjusted for maximum signal at
Tr602 collector with a colour picture correctly locked.
The most sensitive method of adjustment is to view
this signal on a scope and adjust both L602 and VR602

for a maximum amplitude sinewave with the burst
points, seen as small irregularities on the waveform,
symmetrically placed on the steepest parts of the wave.
When L602 is correctly tuned the core often stands
proud of the former: beware that it does not foul
the c.r.t. shield on the CTV25 table model. Sometimes
L602 goes open-circuit-its d.c. resistance is about
100n.

Failure of the ident signal to put the bistable circuit
Tr604 / 5 in correct phase results in green faces part
of the time. Extremely severe Hanover blinds are the
result when the bistable is stuck in one of its two
states. In this case first check that a negative line
frequency pulse is present, at pin 6 and then suspect
D604, D605 and D606 (all type 0A81), also the
transistors.

Otherwise, ghastly colours are usually caused by
failure of a colour -difference valve (V600, V601,
V602). The presets VR603/4/ 5 are hard to set exactly
right unless you have a colour -bar signal and good
artistic sense. It is instructive to note the effects of
shorting pin 8 of each PCL84 to earth in turn since
this helps identify colour defects in future.

Field Timebase
The field timebase rarely fails so we have not

printed its circuit (those readers who have the April
1971 issue however will find it on page 273 of that
issue). The main point to watch is a matter of poor
design : there is a 400/LF capacitor C311 that feeds a
parabolic waveform from the cathode of the PL508
field output valve to the convergence circuits. It is
positioned over a sharp -edged rivet (pin 17 in Fig. 9)
which carries h.t. The rivet can pierce the plastic insu-
lation of C311 and touch its metal case, applying h.t.
to the convergence board where the R /G VCB and
blue HT potentiometers (7511) usually burn out. Use
two layers of p.v.c. tape to protect the replacement
capacitor and for economy use replacement potentio-
meters from the 405 side where possible.

Line Timebase and EHT
The line timebase in all its glory is shown in Fig. 8.

The pentode portion of the PCF802 operates as a
Hartley oscillator (recognised by the centre -tapped
coil L301). The flywheel discriminator diodes D302/3
compare the sync pulses with flyback pulses-inte-
grated to form a ramp-from the line output trans-
former, controlling the oscillator speed by varying
the grid voltage of the PCF802 triode portion. C324
drives the triode to pass current out of phase with the
voltage at its anode; hence to the pentode oscillator
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Fig. 9: Simplified timebase board layout.

the triode behaves as a variable reactive element in
parallel with the 2200pF tuning capacitor C322 (625).
In this area leap for R317 when there are sync
troubles since it can change value (47k12 or sokn
wirewound is a better replacement than carbon). In
the oscillator circuit L301 must be set for correct 625
line speed with the line hold control at the centre of
its range. Since flywheel sync is used be sure to set
L301 to the centre of the lock -in range, or ideally
adjust for 4V at PCF802 pin 8.

All manner of strange line troubles including low
power, intermittent starting and vertical striations on
the picture may have their root in C324-use a
replacement of at least 25V working.

The line output section only looks hairy because of
the large number of feeds taken from it. Basically it
is a desaturated arrangement where no d.c. flows in
the transformer but is instead fed to the PL509 output
valve through a d.c. feed coil (or choke) L408. This
component gets whacked by a massive voltage peak
at the end of each line when the PL509 turns off, and
thus often breaks down. The Decca replacement is
not expensive, or a corresponding d.c. feed coil from
another similar set might work. Bi-Pre-Pak Ltd.
Southend recently had some surplus Philips dual -
standard line output assemblies.

If due to failure of the oscillator there is no drive
to the grid of the PL509 the valve will become red
hot inside and its emission afterwards may be
weakened, giving reduced width and low e.h.t.

The pulses appearing across the d.c. feed coil are
fed into the line output transformer. The output of
the e.h.t. overwind is rectified in the usual way by the
GY501 and a PD500 shunt stabiliser is used to hold
the e.h.t. at 25kV. Stabilisation is essential in a
colour set as the picture is fully d.c. restored so that
entirely black or entirely white pictures can be truly
reproduced while good convergence depends on con-
stant e.h.t. The set current control VR408 should
be adjusted with a black picture for 1.25V at the
cathode test point which is located alongside the
PY500 boost diode. As the c.r.t. beam current
increases the PD500 current should decrease.

Troubles in the line output transformer usually
consist of shorting turns which cause obvious cooking
because of the high power involved. The whole trans-
former can be replaced, or for economy just replace
either the primary or the overwind, whichever has
cooked. Do not lose the gapping papers between the
two parts of the core.

The focus circuit is peculiar. A solid-state diode

rectifies the pulses at the PL509 anode to give about
5kV to the c.r.t. Control of this voltage is achieved
by potentiometers which add pulses either in or out
of phase, obtained from two different points on the
line output transformer. A difficult case of lost focus
with general damping of the whole line output stage
was eventually traced to intermittent shorting between
the inner and outer of the focus coaxial lead. The
TV6.5 focus rectifier was faulty and none was at
hand : a satisfactory replacement was made up of
seven 1N4007 diodes which were wired in a chain
with a iomn 1W distributing resistor across each
diode, and sharp points avoided on the joints.

Third Harmonic Tuning
The third harmonic tuning presents a slight prob-

lem. Although it does not matter too much if it is off
nevertheless the e.h.t. may be slightly low as a result
and the picture may suffer from striations. The 625
tuning coil L405 is mounted on the side of the line
output transformer and can only be adjusted with
the can off : but the working e.h.t. valves should
never be exposed. The author's procedure is as fol-
lows. Remove the GY501 e.h.t. rectifier. Sink the
top cap connector in a ball of plasticine and position
it away from any metalwork. Connect a meter, on the
1 kV d.c. range, across the boost reservoir capacitor
(C413) on the side of the line output transformer.
Switch on, watching for arcing at the overwind. After
warm-up adjust the harmonic tuning slug with an
insulated tool for maximum boost volts. Use some
plasticine to fix it in this position.

First Anode Presets
The c.r.t. first. anode potentiometers are at the rear

of the chassis and each wipes from 260V h.t. to
about 800V rectified by D400. First set the red gun
control for 650V on c.r.t. pin 4 then adjust the other
two controls for neutral dark greys in a monochrome
picture. It is a shortcoming of this chassis that there
are no individual beam off switches, useful for con-
vergence adjustment, and instead the first anode set-
tings have to be upset.

Stabilisation
The line amplitude and hence the e.h.t. are stabilised

by applying flyback pulses to a v.d.r. which rectifies
them to give a negative bias to the PL509 grid, thereby
reducing the portion of the line over which it conducts.
The amount of control is varied by the set e.h.t.
controls which should be adjusted for 25kV using an
e.h.t. meter (constructional details given in Part 4)
or failing this for 860V between chassis and the high
side of the boost reservoir capacitor C413. Apart
from a burnt track on one control this circuit has not
been found troublesome and it is a waste of time
trying to cure low e.h.t. by replacing the v.d.r. The
first suspect-after the valves of course --is the high -
value resistor R401 (10M0) in the width circuit.

Sources
These ex -rental

on the stock list
whose address was

colour models usually appear
obtainable from R -B Television
given in Part 4. All spares and

-continued on page 472
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TIP TEST

REPORT
E. M. BRISTOL

PHILIPS 800NTX TRIMMING TOOL KIT

A SMALL though important item in the TV and radio
service engineer's kit is a set of trimming tools. The
ground -down knitting needle has for many years been
a traditional part of the outfit for dealing with slotted
coil cores. I once purchased a pair of needles for the
purpose from a wool shop near a large TV service
depot: after serving me the assistant commented that
it was remarkable how many men seemed to have
taken up knitting as they were always coming in for
needles!

With the present wide variety of cores-both in type
and size-something more is needed however and a
comprehensive kit is really essential. Trying to make
do with an unsuitable tool usually ends up with the
core damaged, rendering it untunable. Then comes the
fuss of getting it out of the coil and finding a replace-
ment. Some cores get stuck even when the correct tool
is used so the chances of getting away with a makeshift
tool without trouble are not good.

The Philips kit brings together a goodly number of
tools to cater for many different types of core and
trimming device. Let us see just what it offers. First
there are three nylon holders each consisting of two de-
tachable sections, one grey and the other cream. These
holders will take any of the tool bits in the kit, one at
each end. Thus the six bits most commonly used in the
workshop-these will vary from one workshop to
another depending on the type and make of equipment
handled-can be fitted to the holders and left in place.

The tool holders are 2f in. long and can be extended
by means of a couple of extension pieces also 21 in.
long. These can be fitted between the two halves of the
holder, either singly or both together to give a double

The Philips 80ONTX trimming tool kit.

extension. The latter gives a holder length of 81 in.
and with the longest tool bit of 5in. long we can make
up a length of over 13in. When working in confined
spaces, which is the more likely these days, the holders
can be separated into their halves to give an average
length with the shortest bits of just over 2in. So there
is a wide variety of lengths available.

There are six basic types of bit and in some cases
these are provided in different sizes and materials.
Also some of the more frequently used ones are
duplicated. Each bit has a round shank with a flat cut
through half the shank diameter. This engages with a
mating hole in the holder to give a good non -slip fit.
All the tools engage quite easily into their holders yet
do not drop out in use. There are three materials used :
polycarbonate, all metal (non-magnetic, appears to be
brass, plated) and low -inductance metal tips set in
polycarbonate. Altogether there are 26 tools.

The six types are: (1) Hexagonal tool for beehive
trimmers and similar applications (all polycarbonate).
(2) Tool with centre spigot and two flanges set at 1800,
also all polycarbonate. (3) Type consisting of a tube
with a blade bisecting it: these are for adjusting
slotted screwed rods where an ordinary screwdriver
keeps slipping out of the slot. There are two small
ones in polycarbonate, another of the same size of
all -metal construction and a slightly larger all -metal
one. (4) Slotted polycarbonate rod for adjusting those
cores that have a raised flange-a slot in reverse. There
are two of these. (5) Tools for dealing with those cores
with small star -shaped holes that are sometimes
encountered on tuners. One is made of metal set in a
polycarbonate shank and there are two of clear plastic.

(6) Finally the sixth and largest division comprising
screwdriver type tools. These are in seven different
blade widths and a variety of shank widths and
material compositions. The smallest are 1-6mm. wide,
metal tipped in polycarbonate. There are two of these,
one the short standard bit length and the other 5in.
long. For some strange reason the shanks of these are
thick, thicker than many of those with wider blades.
ThiJ prevents them following the core down into the
coil former beyond 2mm. from the top. The next size,
with a metal -tipped 2mm. wide blade, does not suffer
from this defect and has a thin shank. There are two
of these as there are of the next size, 2-2mm. all poly -
carbonate. Here the shank is extra thin-the same
diameter as the width of the blade. Also in this width
is a further metal -tipped one with a thicker shank.

Next there is an all -metal 2.4mm. tool with shank
of the same size and two polycarbonates of the same
size but with a wider shank. In my sample one of
these was broken. Then comes an all -metal 3mm. tool
with shank of same diameter, and a metal -tipped one
with thick shank. There are two all polycarbonate
3.5mm. tools and finally a long 5in. one with tapered
blade width. This is a general-purpose tool for use
where a long shank is more important than the blade
width; its principal use is for tuner oscillator cores.

Maximum durability is of course provided by the
all -metal tools but if these influence the tuning the
metal -tipped ones are the next choice. For critical
circuits or ones where the shank of the others is too
thick to penetrate the coil formers the all poly -
carbonate tools should be used. Where the cores are
stiff the metal or metal -tipped ones can be used to
start with to prevent undue wear on the poly -
carbonate tools : once the core has been moved and
tuned approximately it can then be tuned finely with
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"Do you ever fancy going back to garage work?

a plastic one if necessary.
So much then for the tools provided. We should

next say a word about omissions. A core for which
no tool has been provided has a triangular hole.
These cores are used on the continent and are not
often seen over here (although thdy may well be in
the future). I would not have mentioned them except
that they are used in Philips sets! Next there is no
tool for the screwed -rod -with -flattened -sides -at -the -
top type of trimmer often encountered on tuners as
well as in some i.f. coils. These need a metal tube
flattened into an oval and should be included in any
trimming -tool kit.

The final and perhaps most surprising omission is
that of the hexagonal -hole core tool. This type of core
is very widely used. It is true that tools for use with
them soon become rounded so that most engineers will
have a stock of several to hand but one would never-
theless have thought that a couple could have been
included in the kit for the sake of completeness. A
metal version would have been welcome as a means
of shifting stuck cores, something the plastic ones with
slender shanks are not too good at doing.

The kit is contained in a plastic tray with compart-
ments to house the tools, holders and extension pieces.
The compartment partitions have cut -away portions
so that the fingers can be easily inserted to remove the
tools but I still found it not too easy to reach some of
them-clumsy fingers perhaps! A detachable lid is
provided but as this is a loose rather than snap fit it
is more suitable for bench work than carrying in the
field unless a rubber band is used to hold the lid in
place.

The retail price of the complete kit is L4.08 and is
subject to normal trade discounts. Some of the tools
are available singly as replacements and these are
indicated on a list included with the kit. Altogether
this is a useful and worthwhile addition to the bench
equipment.

Availability of the kits: Members of the public
should contact their local radio and television dealer.
Trade enquiries should be made to CES franchised
wholesalers or to local CES Cash -and -Carry shops.

TELEI1151011
SIMPLE CROSSHATCH AND DOT
GENERATOR
Constructional details for this essential item of
colour TV servicing equipment. The instrument
is cheap enough to be of interest to enthusiasts
for do-it-yourself convergence adjustments.
Notable features of the new design are: a

choice of four patterns; miniature size made
possible by the use of TTL MSI integrated
circuits; sync amplifier for stability; suitability
for use with any 625 -line set with only two
easy connections.

TV NOISE FIGURES
Noise factor, signal-to-noise ratio, front-end
noise, aerial noise, valve and transistor noise-
are you sure of yourself in this important area ?
If not read Gordon J. King's clear presentation
of the subject next month. The usable sensitivity
of a television receiver is dictated by its noise
performance so this is a subject of practical
importance-especially for fringe area reception.
The article shows how a decision can be made
on the type of aerial required and the improve-
ment that can be expected by using an aerial
preamplifier.

COLOUR RECEIVER
Next month the timebase board-complete sync,
field timebase and line oscillator circuits plus the
line output stage with the exception of the line
output transformer assembly. With board
layout.

SERVICE NOTEBOOK
More items from G. R. Wilding's day-to-day
experiences of TV fault conditions.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW

TO
(Name of Newsagent)

Please reserve/deliver the SEPTEMBER issue of
TELEVISION (20p), on sale AUGUST 21, and
continue every month until further notice.

NAME

ADDRESS
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G20 J FLO1 TELEVISION
MAY has been an eventful month! Conditions opened up
for Sporadic E from the 15th-at least for really intense
openings-and only these past two days has there been
a lull (28, 29th May). So far it has been difficult to draw
any conclusions about a definite reception pattern as
signals seem to have arrived from all points of the
compass! There has been a tendency for medium/long
hop signals to be favoured while reception in Band II
(TV) has not been favoured. Reports are beginning to
trickle in and all tell the same story of excellent sustained
openings. Without further ado my log for the period:
where known I have indicated activity which I missed.

1/5/72 USSR RI; MT (Hungary) RI; CST (Czecho-
slovakia) R1-all Sp.E.

3/5/72 SR (Sweden) E2-MS.
5/5/72 USSR RI; TVP (Poland) R1; RAI (Italy) IA-

all Sp.E.
6/5/72 BRT (Belgium) E2; NOS (Holland) E4-both

trops.
7/5/72 USSR RI; possibly TVE E2-both Sp.E.
9/5/72 WG (West Germany) E2; SR E2-both Sp.E.

10/5/72 SR E2; NRK (Norway) E4-both Sp.E.
11/5/72 TVP RI-MS.
12/5/72 BRT E2-trops.
14/5/72 DFF (East Germany) E4-MS.
15/5/72 SR E2-MS. (Sp.E activity reported USSR RI.

2; CST RI, 2.)
16/5/72 SR E2-MS; WG E2; TVE (Spain) E2-both

Sp.E. Also unidentified signals. (Good Sp.E
reported during day-ORTF (France) F2, 4;
RAI IA, B; TVE E2, 3, 4; JRT (Yugoslavia)
E4; MT RI.)

17/5/72 USSR RI twice, R2; TVP RI, 2; SR E2, 3 4;
NRK E2; YLE (Finland) E2; RUV (Iceland)
E4 (very good Sp.E day).

18/5/72 CST RI; TVP RI; DFF E3; SR E2, 4; NRK E2
(fair Sp.E).

19/5/72 RUV E4; USSR R1-Sp.E.
20/5/72 USSR RI; MT RI, 2; YLE E2; SR E2, 3, 4;

NRK E2; RAI IA, B; JRT E3, 4; ORF (Austria)
Eta; also unidentified signals (good Sp.E day).

21/5/72 TVE E2, 3, 4; RAI IA B; JRT E3, 4; MT RI;
USSR R3; also many unidentified signals on
all channels (very good Sp.E opening).

22/5/72 Unidentified Sp.E in evening R1, E4.
23/5/72 BRT E2-trops.
24/5/72 RAI IA, B; JRT E3, 4; TVE E2; RTP (Portugal)

E2, 3; RUV E2, E3, E4 twice; also unidentified
signals.

25/5/72 TVE E2, 3, 4; RAI IA; MT R2; CST RI; TVP
RI, 2, 3; also unidentified signals.

26/5/72 SR E2; TVE E4; also unidentified signals.
27/5/72 RAI IA, B; TVE E2, 4; JRT E4; RUV E4; NRK

E2; SR E2, 3, 4; USSR RI; MT RI, 2; also
many unidentified signals (a good Sp.E day).

28/5/72 BRT E2-trops.

The opening mentioned above on the 16th was
reported by our colour expert Graham Deaves of
Norwich. He noted ORTF on 625 -line tests in Band I
with SECAM colour between 1000-1200 at which time the
normal 819 -line transmissions recommenced. In passing,
Graham has noted other SECAM signals from Eastern
Europe with colour bars and at lesser distances colour
(PAL) from NRK. The opening here on the 17th included
the familiar PM5544 electronic card with an identification
in extremely fine characters; it was not until the follow-
ing day (during another opening!) that the same card was

ROGER BUNNEY
again noted on ch.E2 and the identification deciphered
as Norge Televerket - in the top and bottom black
rectangles respectively. Incidentally the YLE TV2 Finnish
reception lasted for nearly three' hours on ch.E2 and
was the strongest I have ever seen here in Hampshire.
The signals faded out after lunch.

The opening on the 21st was rather remarkable. Strong
harmonics were noted from Arabic short-wave transmit-
ters in Band I-surely indicating the ease with which any
North African Band 1 transmitter could be received if
and when one opens. I had been spending some time
during this opening on Band 11-since conditions seemed
to favour the South and South -East --in the hope of
possible Albanian reception. Alas no luck with that
country but at 1820 on ch.R3 there appeared as a floater
over the programme being received on this channel a
Russian caption which when translated into English type
letters gave the town name BAKU. This is rather
mysterious as if indeed this originated from that area (on
the Caspian Sea) I would have expected Arabic type script
being that in the area there are the two languages/
dialects Georgian/Armenian. However the photograph
awaited shortly will be Studied closely for possible clues.

The next day of note here was the 24th. From about
1800 things became interesting. RUV Iceland had been
noticed on both chs. E3 and E4 and at 1828 the same
test card was noted on ch.E2. At present there is no high-
powered transmitter listed on this channel, only a relay,
so possibly there is a new transmitter in operation. As a
bonus for a floater was noted over the
E4 transmissions thus making a double event-two new
stations! In the same opening RTP Portugal had been
seen using various white squares/circles on a dark back-
ground preceding the test card (type E).

A busy month!

News Items
Spain: We have rather sad news from our friend Maurice
Opie. He has heard from a contact in Spain that the
TVE-2 second chain transmitter at Santiago (ch.E2) is to
close, reopening on u.h.f. only. At present we do not
know when this will take place (if not already!). I suggest
that extra vigilance is taken on ch.E2 as this may be the
last opportunity to log this transmitter.
Eire: We have now received official notification from

Main news captions of Intervision: TV Hirado, Hungary.
Courtesy GIRT Prague.
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DATA PANEL 13 - 2nd series

511111111111111,11

DDR Fernsehen Berlin

EAST GERMANY (GDR)

The two test patterns in use. The identification "DFF Berlin" has been noted on the test pattern until recently.

Transmitter identification slide.

'N.

ERNS

unnumililln=talmo.

First network identification slide.

Photographs courtesy of Ralf Er/er, Parchim, GDR.

RTE regarding their test card. The PM5544 is now used
(as recently mentioned by a correspondent) and carries
the identification RTE in the centre of the lower black
rectangle. We hope to feature this card shortly.

West Germany: Several West German u.h.f. transmitters
;lave reduced powers. Amongst them are: Nuernberg ch.34
down to 410kW from 460kW; Spessart ch.35 down to
175kW from 230kW; Cloppenburg ch.37 down to 42kW
from 50kW; Heidelberg ch.53 down to 420kW from
500kW; Nuernberg ch.59 down to 400kW from 460kW;
Hoher Bogen ch. 59 up to 330kW from 220 kW; Pforzheim
ch.59 down to 160kW from 250kW.

All aerial polarisations horizontal. It would seem that
the u.h.f. service as originally planned is having to be
revised. One has heard talk of such an eventuality in the
UK.

Portugal: New transmitters: Lousa RTP-2 ch.26 540kW;
Mendro RTP-2 ch. 27 560kW; Muro RTP-2 ch.27 500kW.
All transmissions horizontally polarised.

From Our Correspondents
A very full post -bag this month. Rym Muntjewerff of

Beemster, Holland, sent us a very long log detailing his

reception: activity has been very good despite problems
from his local Band I (Lopik) transmitter. We have sent
details of a notch filter that may help with this problem.
Rym also tells us that the West German networks WDR-
1 and NDR-I will be using the ZDF /SWF /YLE type
electronic card from the Autumn. He also notes that the
Danish card is now carrying the identification DR and
Danmark as featured in our January 1972 Data Panel.

The continuing story of F2 reception in Cyprus-it's
still going on!! A letter from the now familiar A.
Papaeftychiou indicates that Gwelo E2 Rhodesia provides
the evening news and topics programme quite regularly
at 1800 local time. Apparently the receiver can be left
running and Gwelo will often appear. The letter dated
25th April also gave news of improving Tropospherics
with Beirut ch.E4 "fine reception" and the first signs of
Jordan ch.E3. If Sp.E conditions in Cyprus have been
anything like the UK, it's been a busy time.

A Chingford enthusiast D. Hammond has modified a
Thorn 850 chassis to enable him to select either 5.5MHz
or 6.5MHz f.m. intercarrier frequencies for the various
reception standards. Further modifications have provided
good reception of French Television. Several photographs
confirm that this receiver seems highly suitable for modifi-
cation for DX work. It appears that his particular loca-
tion is partially screened for really effective u.h.f. work
but I feel that such circumstances can be used to advant-
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Roger Bunney's wideband. Band / dipole.

age. In a screened area the signal strengths of locals and
semi -locals can be quite low thus making improved
reception via Sp.E and MS (Meteor Shower) possible.

Channel Allocation Chart
An unfortunate error occurred in the information given

beneath the channel allocation chart in the Julie column
(page 376). System D is the East European system with
625 lines, negative vision modulation and fm. sound.
System E is the French 819 -line system with positive
vision modulation and a.m. sound.

VHF to UHF Converters
As mentioned last month there are now available a

number of units that convert the 40-230MHz spectrum up
to u.h.f. (approximately chs. 33-56) thus enabling the
complete v.h.f. spectrum to be tuned in via a conventional
u.h.f. tuner. Such a unit has obvious applications in
receiving the difficult channels that are outside the normal
UK coverage, including chs. R3, 4, 5 and IC. Two such
units, the Labgear CM6022/RA and the Teleng DN6328,
have been tested. As the results obtained were virtually
identical the following comments apply equally to both.

Stability throughout the bandwidth is good. Gain/noise
tests were taken on the Ventnor relay ch.B5 some 20 miles
distant and on Cherbourg ch. F12. Noise figures for the
Teleng unit were given as 6-5dB for Band I and 8.5dB
for Band III. Acceptable results were obtained for such
marginal signals but it should be noted that a slight
insertion loss occurs. A 'signal tuned via the converter is
slightly weaker than if tuned directly on the receiver: thus
for DX work either an aerial amplifier or an amplifier
between the converter and the u.h.f. tuner must be used
for best results. Other tests were made to check the
overload/cross modulation performance. At this particu-
lar location very high signal strengths are encountered
from Band I and III transmitters. With no amplifier in
circuit performance was good but with any amplifier
preceding the unit overloading was experienced particu-
larly l.f. of the channel in question. In an area with lower
field strength I would expect little problem with such
overloading. The problem was further aggravated by
using a transistor u.h.f. tuner as comparison checks with
a valve unit certainly provided improved performance.

On the whole I found the device useful for coverage as

62 aPProu

50MHz 9'

61MHz R. 7'6"

CI18:1 --.75/t coaxial feeder to waiver

Fig. 1: Wideband Band I dipole details.

The Ian Hickling wideband Band I array described in the
May issue (page 303).

detailed above but would suggest the use of a valve tuner
to minimise overload problems. The problem of front-
end overload could be minimised by feeding the aerial
straight into the unit and adding amplification with Group
A amplifiers (for Bands I and II) and Group B amplifiers
(for Band III).

Wideband Band / Dipole
Following the recent article on wideband Band I aerials

(May. TELEVISION) I have been giving thought to a form
of wideband Band I dipole. Although the final result
(Fig. 1) is very much a compromise array it works quite
well and during recent conditions gave excellent service
over the ch.E2-4 bandwidth. The arrangement uses
parallel elements mounted on an X insulator. The
elements must each be bent through 45° so that they are
parallel when fitted to the insulator. The 45° bend should
be made as close to the insulator as possible and great
care should be taken when bending the alloy-we suggest
that some practice in alloy bending is got before working
on the elements themselves. Half -inch diameter alloy
elements cut to 50MHz and 61MHz are used. A suitable X
insulator incorporating a mast clamp is available from
S. A. Collard Ltd., Wetherby Road, Derby, DE2 8JQ
and costs 55p plus 15p post/packing. Quote "X Insulator
A/1029." Depending on the type of X insulator used
some modification may be required to provide for the
cross connections within.

RENOVATING THE RENTALS
-continued from page 467

a service manual are obtainable from Decca Radio
and Television Ltd., Ingate Place, Queenstown Road,
London SW8, telephone 01-622 6677. Salvaged
spares can sometimes be found on the surplus market.

Puzzler
A serviceman was dismayed when first a diode and

then a resistor fell out of the colour set he was instal-
ling. The fact that the set performed perfectly when
plugged in did not help him discover where they had
come from. Both sound and vision were faultless,
with good interlace, good convergence, natural colour
and proper a.g.c. action on different signal strengths.
In fact all systems were definitely "go". The set was
a single -standard one so one would not expect any
components to be redundant. Yet the two com-
ponents had come from somewhere in the set. Where?
(Answer next month!)
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BUSH CTV184S
With the colour control correctly adjusted the picture
constantly switches momentarily to monochrome.
With slight reduction in the colour control setting
colour is lost completely. The colour can be held
if the colour control setting is increased slightly but
the colours are then too strong.-L. Pertwee (Stoke).

We suggest you note the effect of adjusting control
3RV7 mounted at the bottom of the decoder panel:
this may be the only adjustment needed. The control
is called "bistable phase" but also controls the colour
killer action. If this does not solve the problem try
increasing the setting of the preset contrast control
(i.f. gain control 2RV2) on the i.f. panel provided
this does not introduce any other ill effects.

KB FEATHERLIGHT KV003
Picture and sound are perfect on 405. On 625 how-
ever the picture appears to be folded several times
with the sides of the screen blank.-J. Rogers (Seven -
oaks).

It appears that the 0.15/IF S -correction capacitor
C139 on 625 lines is defective: unfortunately however
the line output transformer could be at fault. Adjust
the core of the PCF802 line oscillator anode coil
L74/L75 for 625 hold and the preset capacitor C126
for 405 hold with the main hold control at mid -
position before taking further action.

DECCA MS2000
The brightness on this set cannot be reduced to black
level-in fact the brightness control has to be set at
minimum to obtain a reasonable picture. The grid
circuit of the video amplifier has been checked and
everything here seems to be all right.-B. Saunders
(Luton).

It appears that the v.d.r. (VDR301) wired from the
earthy side of the brightness control to chassis is at
fault. The type number is E229/DD/P340. Shorting
it out, i.e. connecting the brightness control directly
to chassis, will prove whether this is so but will of
course result in a residual spot lingering after switch
off. Check the tube cathode voltage (I35V approxi-
mately at pin 7) and the grid voltage (pin 2 or 6)
which should swing from 150V down to 50V unless
the v.d.r. or possibly tube leakage prevents this.

YOUR
PROBLEMS
SOLVED

*Requests
for advice in dealing with servicing

problems must be accompanied by a 10p
postal order (made out to IPC Magazines Ltd.),
the query coupon from page 475 and a stamped,
addressed envelope. We can deal with only one
query at a time. We regret that we cannot supply
service sheets or answer queries over the telephone.

EKCO T418
I used a standard 251a2 potentiometer instead of one
with a tapping as originally fitted when replacing the
high level contrast control R32 on one of these
receivers. After a few hours' viewing this burnt out,
obviously due to excessive current. I would be grate-
ful for your comments on this and as to whether a
tapped potentiometer is important in this position.
The tapping on the original was connected to a 22pF
capacitor.-G. Hammond (Pudsey).

The contrast control is connected across the 4.7kn
anode load resistor R31 of the video output stage.
We assume R3I has gone open -circuit, causing exces-
sive current through the contrast control. It is not all
that important to fit a tapped potentiometer. The
22pF capacitor C36 previously connected to the tap-
ping is to compensate for loss of fine detail at low
contrast and can be connected to the slider of your
replacement.

PETO SCOTT TV960
Both picture and sound on u.h.f. gradually faded
away. The raster however is still present. The set is not
used on 405.-R. Widler (Kirkby).

It seems that one of the valves in the u.h.f. tuner
is faulty and in view of the age of the set it would
be worth replacing both (PC88 and PC86). Also
check the voltage supply to the tuners: this is via a
Mil resistor (437) on the left side near the red and
black electrolytic capacitor (457). This resistor often
changes value on this (Plessey) chassis leading to loss
of signals.

GEC 2039
The fault, a distinct nasal tone which reduces in
volume, develops after the set has been on for five -six
hours-if the back is left off it does not develop. The
PCL84 audio output valve and EF80 sound i.f. ampli-
fier valve have been replaced and there are no visible
signs of capacitor leaks.-R. Grunwood (Bedford).

The fault is most likely to be in the EH90 stage
and we suggest you change R92 (181d1 2W) to the left
of this valve and R93 (5.61d2) to the rear of it as both
these can change value with heat.



474

BUSH TV18IS
Since new this set has been subject to loud, sharp
arcing, the only effect of this on the screen being a
momentary change in brightness. Recently however
after a severe crack the line gradually collapsed until
the width was about a third of normal. The picture
then slowly expanded but at the same time dimmed
until it disappeared altogether, indicating that the
line output stage was not operating as the transistor
supply is rectified from a tapping on the line output
transformer. I used a temporary DY86 as a replace-
ment for the DY802 e.h.t. rectifier and this restored
the picture to normal. The crack however still occurs
and the width is then slightly affected but recovers.-
J. Sothern (Exeter).

Attention should be directed to the e.h.t. compart-
ment in the vicinity of the DY802 valve base or the
e.h.t. lead out. The other line output stage valves-
PY88 and PL504-should be checked. A further pos-
sibility is a breakdown between adjacent tracks on
the panel.

GEC BT454
The set works perfectly on v.h.f. On u.h.f. however
the sound and picture are OK for about 20 minutes
after which the sound changes to a loud rushing
noise while the picture changes to snow. After the
set has cooled off for say half an hour it is possible
to obtain another 20 minutes viewing on u.h.f.-A.
Grand (Leicester).

It appears that the u.h.f. local oscillator-the PC86
in the u.h.f. tuner-fails to function after 20 minutes
and we suggest you change this.

RGD DEEP 17
The sound is OK but there is no picture. The line
whistle appears after the set has been switched on
and there is e.h.t. but just as one expects the picture
to appear the whistle stops and there is no e.h.t. spark.
The valves in the line output stage and the line output
transformer have been replaced but still the problem
remains.-T. Wykhurst (Ealing).

The most probable cause of the trouble is the boost
capacitor (C47, 0-1/AF). The easiest way to check this
is to remove the PY81 top cap: if the capacitor is
short-circuit this action will restore some e.h.t. This
test is not however completely conclusive. The next
suspect is the ceramic third -harmonic tuning capacitor
C45 (220pF).

BUSH TV135R
This set gives a good picture and good sound quality.
The audio output seems low however-the volume
control has to be well advanced.-J. McReady
(Dundee).

There are two resistors 3R55 (12011) and 3R56
(47012) in the cathode circuit or the audio output
pentode. The larger value one is decoupled by a
50µF electrolytic (3C41). If this has deteriorated
there will be increased negative feedback and as a
result reduced audio output. If this is not the case
check the value of the two resistors-they may have
been damaged by a previous valve. If necessary check
the anode load resistor (3R51 100kfI) of the triode
section of the audio valve.

ULTRA 6618
This set will only give results when the voltage setting
is reduced to 220V. At the correct setting the raster
remains but there is no picture or sound. Also the
picture sometimes jumps up and rolls, leaving a black
border at the bottom of the screen. This can be
corrected by moving the field hold control.-J.
Cardwall (Upminster).

There appears to be loss of h.t. to the tuner unit.
There are two feeds, via two resistors which are
situated to the right of the mains supply fuse (swing
open the left side mains dropper panel). These two
resistors (R169 and R170) should both be 5.61(12 (1W).
One will be found to have changed value-rarely both
do. For the field trouble check the value of the
anode load resistor R138 (22162) of the section of the
6-30L1 (ECC804) used in the field timebase. This
resistor is at the front centre of the lower deck-
use a 1W type as a replacement. If necessary change
the PCL85 field timebase valve, also the PCF805
on the tuner to ensure stable sound and picture.

SOBELL ST283DS
The main fault with this set is S-shaped verticals-
the line lock is solid. The main smoothing com-
ponents have been tested and found to be OK.-J.
O'Neil (Cublington).

We suspect the electrolytic which smooths the h.t.
feed to the sync separator and line oscillator: this is
C109, 24pF. Alternatively the trouble could be due
to a noisy line oscillator (V11 ECC82) or line output
(V12 PL36) valve.

CHALLENGE C505
The screen went blank and on checking there was
found to be no e.h.t. The line timebase valves have
all been replaced, but still no results. On removing
the top cap of the e.h.t. rectifier there is a very small
spark. This set incidentally uses the same chassis as
the KB VV10-VV80 series.-E. Woods (Dover).

If the e.h.t. rectifier is not lighting up first check
the 21I resistor in its heater circuit. If this is in order
check the boost reservoir capacitor C126 (0.1µF
750V). If this is OK check the line drive at the grid
of the line output valve: this should be between -30
and -40V. If the line drive is absent the line
oscillator stage and flywheel sync diodes should be
checked. If the line drive is OK check the screen feed
resistor (R141, 2.2kn) to the line output pentode-
also check the system switching here. If these checks
fail to reveal the cause of the trouble suspect the line
output transformer.

ULTRA 6606
This set is used on 405 lines only and has excessive
contrast. The tuner and video valves have been
replaced without altering the situation while adjust-
ing the contrast and local/distant controls makes very
little difference.-C. J. Wells (Tottenham).

The problem is due to excess gain. Check C8
(300pF) since if this is leaky a positive voltage will
appear at the grid of the first i.f. valve V3. Then
check the a.g.c. line clamp diode W3 (type M3). If
these do not put matters right you will have to check
the a.g.c. line generally.
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FERGUSON 3653
This set, fitted with the Thorn/BRC 1400 chassis, has
suffered since I have had it from sound buzz on u.h.f.
I have tried all the usual checks-the valves, detector
balance control, detector diodes, the detector load
circuit components and the 6MHz tuning. Is there
anything more I can do?-G. Ayer (Hythe).

A double cover for the sound detector can is avail-
able from BRC or your local agent and we suggest
you obtain and fit this. If the trouble persists try
removing the bonding strips from the u.h.f. tuner and
check the chassis bonding of the screened leads.

McMICHAEL 3011
The field timebase in this set is giving a lot of trouble.
There is cramping at the top and bottom and also
foldover at the bottom of the picture. The presets
are set to the ends of their travel-otherwise the pic-
ture shrinks still more. The field flyback lines are
visible on dark pictures and sometimes the picture
flutters as if about to turn upside down. The PCL85
has been changed with little improvement.-D.
Levy (Brentwood).

To get the picture stable we suggest you replace
the field sync pulse integrating capacitor C156
(0.05/AF). To get the size of the picture right check the
components in the boost feed to the field oscillator
R132 (1.2MQ) and C179 (0.01/AF), the cathode com-
ponents of the output pentode R108 (330f1) and C154
(250/AF), C151 (0.01/AF) in the linearity feedback
circuit, the coupler C149 (0.1/AF) and charging capaci-
tor C147 (0.05/AF).

MURPHY V849
There is no picture and the PL36 and PY88 line output
stage valves are red hot. Sound is still present but is
very distorted. I have tried valve replacement without
improving matters.-S. McGannon (Dagenham).

As the PL36 and PY88 are red hot there is absence
of line drive so the trouble lies in the PCF80 line
oscillator stage. We suggest you check the voltages
in this stage to see where the fault is and try adjusting
the preset capacitor 3TC1 in this stage as it some-
times shorts to produce the symptoms described.

MARCONIPHONE 4615
After about half an hour the bottom creeps up some
1 in. while the top reduces by about lin. This set is
fitted with the Thorn/BRC 950 chassis.-S. Oliver
(Aylesbury).

The fault lies in the PCL85 field timebase stage.
Check the valve then the following: R112 (270f2) and
C89 (100/AF) the cathode bias components, C88
(0.01/AF) in the linearity feedback circuit and C81
(0.02/1F) the field waveform charging capacitor.

r
QUERIES COUPON

This coupon is available until August 21,
1972, and must accompany all Queries sent
in accordance with the notice on page 473.

Don't forget the 10p postal order !
I
p

TELEVISION AUGUST 1972

[TEST

CASE]
116

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 The troubles this month were distorted sound
on 625 lines on a dual -standard receiver using

a ratio detector for f.m. and distorted sound on both
405 and 625 lines on a dual -standard receiver using a
locked oscillator discriminator (EH90 valve) for f.m.

The receiver with the ratio detector was checked
for intercarrier alignment which proved to be correct.
During this process it was noticed that the distortion
decreased but would not clear completely when the
ratio detector a.m. rejection preset was set to the end
of its range. Tests were then made on this potentio-
meter and the resistors associated with it but to no
positive effect.

Since the sound on both 405 and 625 lines was
affected on the receiver with the EH90 valve it was

considered that the fault must lie somewhere in the
audio channel proper. Voltage, current and valve
checks failed however to reveal the cause of the
trouble.

Why is it that some receivers are affected in this
way on both line standards while others are affected
on only one line standard, mostly 625 lines?

Next month's TELEVISION will give the answer to
this and feature another item in the Test Case series.

SOLUTION TO TEST CASE 115
Page 427 (last month)

This was the case of the overheating desaturating
coil in the line output stage. Since this coil is effectively
in shunt with part of the line output transformer it
must have a high impedance at the line timebase
frequency and a fairly low resistance to d.c. to allow
the anode of the line output valve to receive h.t.
supply from the boost diode cathode.

The d.c. resistance of the component was found to
be acceptable but its "impedance" had fallen badly
thereby putting a heavy load on the primary of the
line output transformer. The trouble was caused not
by a leak to chassis but by short-circuited turns, the
effect being rather similar to shorting turns in the line
output transformer. Such a short generates high -value
circulating line frequency currents and these were
responsible for the overheating and the failure of the
line timebase. Replacement provided a perfect cure.

Published approximately on the 22nd of each month by IPC Magaz,nes Limited, Fleetway House. Farringdon Street, London, EC4A 4AD. Printed in England by Fleetway
Printers. Crete Hall Road, Gravesend. Sole Agents for Australia and New Zealand-Gordon and Catch (A/sia) Ltd.; South Africa-Central News Agency Ltd.,
Rhodesia and Zambia-Kingstons Ltd.; East Africa-Stationery and Office Supplies Ltd. Subscription Rate (including postage): for one year to any part of the world.
12.65. "Television" is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first having been given, be
lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold,
hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary
or pictorial matter whatsoever.
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TELEVISION CLASSIFIED ADVERTISEMENTS
The pre -paid rate for classified advertisements is 5p a word (minimum 12 words), box number 10p extra.
Semi -display setting £3 per single column inch. All cheques, postal orders, etc., to be made
payable to 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,
TELEVISION IPC Magazines Ltd., Fleetway House, Farringdon Street, London, EC4A 4AD, for inser-
tion in the next available issue.

EDUCATIONAL

L.0
COLOUR TELEVISION TRAINING
11 WEEKS' COURSE for men with Mono experi-
ence. Shorter appreciation courses by arrangement.
Hours 10 a.m. to 1 p.m. Monday to Friday. Next
course commences September, Prospectus from:
London Electronics College, Dept. C/8, 20 Peny-
wern Road, London, SW5 9SU. Tel. 01-373 8721.

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. Colour TV
Servicing, Numerical control & Corn-
puters. 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, INTERTEXT
HOUSE. STEWARTS ROAD,

LONDON SW8 4UJ.

ENGINEERS -get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, Computers, Draughtsman-
ship, Building, etc. FREE book from:
BIET (Dept. 1-1.6), Aldermaston Court,
Reading, RG7 4PF. Accredited by
CACC.

BECOME "technically qualified" in your
spare time. Home study courses in Radio,
TV, Servicing and Maintenance, RTEB,
City & Guilds, etc. Informative FREE
guide -Chambers College (Dept. R.105),
Aldermaston Court, Reading RG7 4PF.

10 Element

E125

AERIALS

Direct from the
Manufacturers

U.H.I. AERIALS

rozworifisi
40

14 Element 18 Element
C1.50 C1'75

Mast clamp optional extra.
Ready assembled add 20p.
allow 32p. carriage and packing.
Please state which channels or group.

TRADE SUPPLIED, SEND FOR LIST

APEX AERIALS , T.V.
ALBAN WORKS, MARY Si,

JOHNSTONE. RENE REWSH1RE

JI

U.H.F. TELEVISION AERIALS: Gen-
uine Multielement "Colorseeker" Kits:
New Design: Perfect Monochrome/
Colour 10 Element -£1.65: 18 Element
-£3.10 including carriage: Alternatively.
S.a.e. for lists. d.B. Aerials Co., 2 Robert
Street, Newport -on -Tay, Fife DD6 8BL.

RADIO a,,d T AERIALS

ONLY

BBC1-BBC2-ITV-
Black&white

-Colour!

ONLY

now fitted with
'U'support boom

High gain 3element VHF/FM NEW 1B ELEMENT
Increase Volume, quality and sensitivity
of any VHF/FM radio or Hi-Fi stereo or
mono with this genuine aerial. A neces-
sity if you want the best out of your
equipment. Send now and hear the
difference. Ideal for the D -I -Y enthusiast.
Supplied fully assembled with clamp,
instructions and advice.

Do -It -Yourself and save pounds. A
genuine full size aerial used extensively
by the trade and leading rental com-
panies. 18 element aerial with precision
grid reflection for increased sensitivity
-eliminates ghosting. Supplied fully
assembled, complete with fixing clamp
and instructions.

Money refunded Guarantee. LEADING AERIAL SPECIALISTS
IMPERIAL TRADING (Dept. T24)

219 Mansfield Road, Nottingham NGI 3FS

AERIALS (continued)

T.V. AERIALS
For UHF 625 Lines and Colour

6 Element 1.65 10 Element 1.99
14 Element 2.50 18 Element 2.99
HIGli GAIN UHF and COLOUR

AERIALS
Multibeam 5.25 Supremes 5-25

BBC BAND I AERIALS
Single Dipole 1.55 Single X or H 2.25

FM RADIO BAND 2 AERIALS
Single Dipole 1-20 Single H 1.70
3 Element 2.40 4 Element 2.80

ITV BAND 3 AERIALS
Single 5 1.80 Single 8 2.60
Double 5 4.65 Double 8 6.95

Standard Coax Cable 5p yd
Low Loss Cable 8p yd

We supply a full range of Aerials,
Masts, Lashings, Amplifiers, etc.
Send 5p for a price list.
Important: State Channels for all
T.V. Aerials.
Terms: C.W.O. P. & P. 30p extra.

NORTONS
12 Norton Avenue, West Cross,
SWANSEA Tel. 68704

CUT PRICE UHF AERIALS
10 element UHF Ae. with grid reflector
and tilt clamp, completely assembled,
state Ch. group, £1.15. Chimney lash kits
for 1"-I1" poles, 75p. 6' 1" masts, 50p.
Aerialite low -loss coax, 8p./yd. Aerialite
std. coax, 4p./yd. Coax plugs (all metal),
5p. each. P&P on aerials, 371p., acces-
sories, 15p. All items complete with
instructions. Please send s.a.e. for com-
plete list of aerials accessories all at
drastically reduced prices. HANDLEY
AERIALS, 39 Alkincoats Road, Colne,

Lanes, BB8 9QQ.

BAI N ES for HIGH FREQUENCY AERIALS
POSTAGE PAID ON AERIALS

MULTIBEAMS UHF
MBM 10 8190; MBM 18 £286; HEIM 30 81460;
MBM 38 11610; MBM 46 1610; 2MBM 46 118.60.
Log Periodic UHF Wideband Aerial £4.50.
UHF Diplexers 66p wills DC Pass 111.00.
Please state channels/Groups or Transmitter.
PRE -AMPLIFIERS
Masthead Mains 14db Gain KIM. Colourbooster
Battery 13.88, main 55.00. New UHF WIDEBAND
Channels 21 to 68 13db Gain Masthead Maine 1940.
ACCESSORIES: SAE for details.
H. BAINES 11 Dale Crescent, Tristan, Chesterfield,
842 GDR.

R. KNOWLES, Aerial Specialist
Two Dales, Matlock, Derbys.

18 el UHF aerial 1.95 p. & p. 35p
J. Beam. MBM 46 6.00 post free
UHF Log Periodic 5.00 post free
Antiferance. Hi Gain

6.00 post free
TIS. Mast Head Amp and Power
Unit High Gain 15 db

9.00 post free
Gryphon Wide Band Mast Head
Amp and Power Unit

TOO post free
SAE for lists, state transmitter or

group.
Chrome Single Pillar Swivel TV
Stand, fits any slim line TV set.
Very mod. 4.25 post free
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SERVICE SHEETS (continued)

* SERVICE SHEETS  MANUALS  BOOKS
ON RADIOS, TELEVISIONS, AMPLIFIERS SERVICING DATA AND FAULT- FINDING ETC.
SERVICE SHEETS 30p EACH. 1972 SERVICE SHEET CATALOGUE 20p. SEND S.A.E. WITH ENQUIRIES

NEW BOOKS & PUBLICATIONS PRICE + P. & P.
TRANSISTOR EQUIVALENTS 8 SUBSTITUTES HANDBOOK BY B.B. Babani. 78 popes £0.40 7p

RADIO, T.V. VALVE & TUBE EQUIVALENTS HANDBOOK by B.B.Baboni. 64 pages . . . . £0.40 7p
1972 MULLARD DATA BOOK. Data on Valves, Semiconductors and Equivalents . . . .. . £0.30 7p
HOW TO RECEIVE FOREIGN T.V. PROGRAMMES ON YOUR SET. by Simple Modifications . £0.33 7p
HI-FI, PA & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK (5 to 1,000 Watts) 112 pages . £0.75 10p

T.V. FAULT FINDING BOOK by Data Publications Ltd. 405/625 Edition. 124 pages . . . . f0.50 10p
UNDERSTANDING TELEVISION by J.R. Davies, 405/625/Colour Edition. 512 pages . . . L2.10 25p

COLOUR TELEVISION SERVICING by Gordon J. King. Assoc.IERE.MIPRE.MRTS. 332 pages £4.40 300
TELEVISION SERVICING HANDBOOK by Gordon J. King. 3rd Edition. 358 0.9.1 L3.80 30p

MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. FSERT.MRTS. 288 pages 940
30 PPRACTICAL TELEVISION CIRCUITS by R.E.F. Street. 376 pogo.. . 15p

COLOUR TELEVISION PICTURE FAULTS by K.J.Bohlman. Illustrated in Colour .. . . .. L2.50 150

TELEVISION SERVICING by G.N.Patchett. Vol.4. Practical Servicing & £0.75. . L0.75 10p

PAL -D COLOUR RECEIVER: QUESTIONS & ANSWERS by K.J. Bohlnum. AM.Inst.E. £0.68 10p

COLOUR TELEVISION With Particular Reference To The Pol System. by G.N. Patchett . . . . L2.50 23e

FAULT LOCATION EXERCISES IN RADIO & T.V. SERVICING by K.J. Bohlman. AM. Inst.E. . .. £0.80 10p

SERVICING WITH THE OSCILLOSCOPE by Gordon J. King. A Guide to Fault Location . . . . . . £1.80 15p

RADIO VALVE AND TRANSISTOR DATA by A.M. Ball. 9th Edition. 340 Pages : 0.75 15p

HOW TO MAKE P.M. AND T.V. AERIALS, BANDS 1, 2 and 3. by Bernard, (Publishers) Lrd.. . . . £0.18 7p

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio 8. Television now available to

BELL'S TELEVISION SERVICES* Albert Place. Harrogate, Yorks. Tel. 0423 - 86844

LARGE SUPPLIER
of

SERVICE SHEETS
(TV, RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,

CAR RADIOS)
Only 40p each.
PLEASE ENCLOSE LARGE S.A.E. WITH

ALL ENQUIRIES AND ORDERS.
Otherwise cannot be attended to.

(Uncrossed P.O.'s please, original
returned if service sheets not available)

C. CARAN NA
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.
Free TV fault tracing chart or TV list on

request with order.
MAIL ORDER ONLY or Phone 01-458 4882

SERVICE SHEETS
(1925-1972) for Radios, Televisions,
Transistors, Radiograms, Car Radios.
Tape Recorders, Record Players. etc.

By return post with
FREE FAULT FINDING GUIDE

PRICES FROM 5p

Over 8,000 models available.
Catalogue 13p.

Please send stamped addressed envelope
with all orders and enquiries.

Hamilton Radio
54 London Road, Bexhill, Sussex

Telephone Bexhill 7097

RADIO. TELEVISION and Tape Re-
corders, 50 mixed odd sheets, 50p, also
large stock of obsolete and current
valves. John Gilbert Television, lb Shep-
herds Bush Road, London, W.6. 01-743
8441. S.a.e. enquiries.

SERVICE SHEETS. Radio, TV, etc.
8,000 models. List 10p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS. 35p. plus stamped
addressed envelope. Mail order only.
LESMAR, 15 Conholt Road, Andover,
Hants.

FOR SALE

FOR SALE HEATHKIT IT18 Transistor
Tester, as new, £15 or near offer. Box 99.

SET OF "Radio and Television Servic-
ing", Vol. 1 to 68/69, 17 Volumes, £34
or best offer, S.E. England. Box 98.

COLOUR TV. 22in Pye Ct.72. Tube
guaranteed for next two years. £160 or
nearest. S.W. London. Box 100.

LADDERS

LADDERS. 244 -ft., L9.80, carr. 80p.
order C.O.D. Phone 02-993 5222. (Dept.
PIT). Home Sales, Baldwin Road, Stour -
port, Worcs. Callers welcome. Ansafone
installed.

MISCELLANEOUS

CHROMASONIC ELECTRONICS is well
and living at 56 Fortis Green Road.
London NIO 3HN. 40 -page illustrated
catalogue, 20p post free.

RECORD T.V. SOUND
using our loudspeaker isolating trans-
former. Provides safe connection for
recorders, Hi-Fi equipment or exten-

sion speakers.
£1 post free. Instructions included.
CROWBOROUGH ELECTRONICS

(T)
Eridge Road, Crowborough. Sussex

SETS & COMPONENTS

LARGE quantities of used TV spares
for most models, 1952-64. Lopts,
Tuners IF Strips, Time Base Panels
Scan Coils, Frame Transformers, Knobs,
cabinet Trim, etc. New manufac-
turers replacement parts, can be supplied,
for more modern sets on receipt of an
order deposit. S.A.E. for quotations.
C.W.O. to TV Dismantlers, Foxhole,
Whitstone, Holsworthy, Devon.

EX -RENTAL TV's (UNTESTED)

Complete with 1:1 channel tuners. Good cabinet.
Carriage 11.50 extra.

19121." slimlitie (110° tube) .. 25.00
elimline

19' BBC 2 sets .. .. 11440

TUBES EX -EQUIPMENT TESTED
SINGLE PANEL

19'2:ifult-y any
pyPe

£3
14

TWIN PANEL (BONDED)
10- bonded 15

All tubes :Ott E.1 carriage

VALVES EX EQUIPMENT
EB9I 5p .10L iz, 12ip PL:10 221p
EBF89 niP 30 P4 121p P1.81 171p
ECC82 1210 PC97 17}p PY81 15p
EC180 7ip PCF80 171p PY8110 15P
EFS° 120p FC84 78p PY82 70p
Eir85 1111p POP8o 7}p PY33 221p
EF183 lOOp PCC89 121p MK 1710
EF184 121p PCL85 nip 6F23 171P

p pe1,52 17}p 30PL1 2210
30PL13 209 PCL81i 171p 30P12 20p
630LZ 124 PC1.83 121p 30F5 10p

Add 21p per val e p. & p., orders os er LI p. & p. free

UHF TUNERS
For Ferguson 830 900 chassis. Adaptable for moat U.H.F.
Chassis 12.50. P. & P. 509.

SLOT METERS
Smiths reconditioned switchmaster 51K III. Decimalized.
Perfect working order. 12 for OP delivered. For sample
send 22.50 c.w.o.

TRADE

DISPOSALS (Dept. PT/TS)
Thornbury Roundabout, Leeds Rd., Bradford.

Telephone, 0274-865670

FORGESTONE
COMPONENTS

Ketteringham, Wymondham, Norfolk.

For new COLOUR components.
Including scans, converge, LOPTs,
delays, VDRs, shields, coils, Varicap

tuners, etc.
Quality parts at competitive prices.

Supplier of component packs for the
TELEVISION colour receiver.

Large s.a.e. and 2 x 3p stamps
FOR NEW 1972 CATALOGUE

IMPOSSIBLE -TO -GET COMPONENTS?
There really are no such things! Sometimes the price is daunting but then you
don't have to buy: FREE quotation on all your requirements, whatever the
quantity, whatever the item. Full consultancy service also available for
one off constructions, installations, equipment tests, etc., etc.

EAST CORNWALL COMPONENTS P.O. Box No. 4 SALTASH, CORNWALL
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TELEVISION TUBE SHOP
BRAND NEW TUBES AT

REDUCED PRICES
A28 -14W (A28 -13W) £12.75
A31 -18W £1250
A47 -11W £9.95
A47 -13W £12.50
A47 -14W £8.25
A47 -26W £10.75
A50-120WR £12.50
A59 -11W £1295
A59 -13W £13.50*
A59 -15W £9.95
A59 -16W £13.50*
A59 -23W £1475
A61 -120WR £1650
AW-21 -11 £7.00*
AW36-21, 36-80
AW43-80

£5.75
£6.95

AW43-88, 43-89 £6.75
AW47-90, 47-91 £7.50
AW53-80 £7.50*
AW53-88, 53-89 £8.25
AW59-90, 59-91 £9.00
C17LM, 17PM, 17SM £6.50
CME1201 £12.50
CM El 402 £5.75
CM El 601 £1050
CM E1602 £1200
CME1702, 1703 £6.75
CM El 705 £7.75
CME1713/A44-120 £1450
CM E1901, 1903 £7.50
CM El 906 £12.50
CM El 908 £7.75
CME2013 £1250
CM E2101, 2104 £8.25
CM E2301, 2302, 2303. £9.00
CM E2305 £14.75
CME2306 £13.50*
C M E2308 £9.95
CME2413R £16.50
CRM93, 124 £5.50*
CRM141, CRM142 £5.50
CRM171, CRM172 £6.50
CRM211, CRM212 £7.50*
MW36-24, 36-44 £5.50
MW43-69 £6.75
MVV43-80 £6.75
MW53-20, 53-80 £7.50
TS D217, TSD282 £14.001
13BP4 (Crystal 13) £14.00t
190AB4 £9.25
230D B4
'Rebuilt tubes also,
at £700 plus bulb

*These types are FULLY rebuilt.
ALL TUBES ARE TESTED AND GUAR-

ANTEED FOR 12 MONTHS
ADD 75p FOR CARRIAGE AND

INSURANCE
COLOUR TUBES

19 in. and 22 in. having slight
marks or scratches at £35 each
New R.C.A. A49 -15X £35
New R.C.A. Scan Coils, Convergents,
Yokes, and Blue Lateral, complete
£5 per set.

£11.25

TELEVISION TUBE SHOP
48 BATTERSEA BRIDGE ROAD,

LONDON, S.W.11. 228 6859
WE GIVE GREEN SHIELD

STAMPS

SETS & COMPONENTS (continued)

SOUTHERN VALVE C
O44 Earls Court Road,
 KENSINGTON, W.8

SPECIALISTS IN QUALITY VALVES MAINLY FROM BRITISH
MANUFACTURERS; GENUINE VALUE IN BEST COMPONENTS AND

FINEST VALUE AT LOWEST POSSIBLE TRADE PRICE
All new and boxed, BVA MULLARD wh possible. Lists sae

AZ31 50p EYSI 50p PCL86 37p U Y85 36p 30FL I 60p

DY86/7 37p E Y86/7 37p PDS00 II25 U25 65p 30FL2 60p

DY802 45p E Z40/I 37p PFL200 62p U26 60p 30FL12 75p
E891 15p E Z80 45p PL36 52p U191 65p 30L1 35p
ECC8 I 37p EZ8 1 30p PL38 75p U193 35p 30L15 75p

ECC82 30p GY501 80p PL8 I 46p U251 62p 30L17 75p

ECC83 42p GZ30/2 55p PL8 I A 50p U301 75p 30P I 2 70p
ECC85 40p GZ34 55p PL82 40p U329 62p 30P19 70p
ECC88 50p N37 75p PL83 SOp U404 50p 30PLI 60p
ECH42 70p N78 t 1 -SO PL84 55p U801 90p 30PL13 75p
ECH81 37p PC86 50p PL500 65p W729 50p 30PL14 75p
ECH84 55p PC88 50p PL504 65p 5Y3 42p 30PL 15 75p
ECL80 40p PC97 40p PL508 75p 5Z4 50p 30P4MR 95p
ECL82 50p PC900 50p PL509 (1.25 6/30L2 60p 35W4 45p
ECL83 57p PCC84 35p PL802 62p 6AT6 45p 5005 42p
ECL86 52p PCC85 40p PL805 85p 6BW7 60p 50C D6G
EF80 27p PCC88 70p PY32 55p 6CD6G 90p £1 .60

EF85 40p PCC89 52p PY33 55p 6E24/5 62p ETC.. ETC.
EF86 65p PCCI89 55p PY8 I 35p 6F28 48p
EF89 35p PCF8OL 32p PY88 40p 6K7/8 40p All in stock
EF9 1 50p PC F8OS 40p PY800 35p 6V6 40p at moment.
E F93 45p PCF82 55p PY801 35p 6X4 37p SAE for
EF94 50p PCF86 52p PY500 75p 6X5 40p Transistor
EF95 60p PCF200 50p R19 70p 9D7 48p lists etc.
E F I 83 37p PCF20 I 50p UBC41 50p 10C2 87p

EF I 84 37p PCF801 50p UBF89 40p 10F I 50p Post 3p
E H90 45p PCF802 SOp U CC85 50p 1 OP 1 3 80p per valve.
EL34 57p PCF805 50p UC H42 50p I 2BA6 45p ALL new
EL4 I 50p PCF806 60p UCH8 I 55p 20L1 85p and boxed.
EL42 50p PCF808 60p UCL82 SIP 20P3 90p
E L84 35p PCH200 60p UCL83 61p 20P4 90p ALSO
EL86 50p PCL82 Pp UF4 I 52p 20P5 95p COM-
EL90/1 45p PCL83 55p UF85 37p 30C1 40p PONENT
EL95 45p PCL835 50p UF89 41p 30CI5 70p LISTS
EM34 55p PCL84 37p UL41 57p 30C17 75p -

Tel.: OfficeE M80/1 57p PCL85 45p UL84 60p 30C18 SOp

EM84/7 65p PCL805 45p UY4 I 35p 30F5 70p 440'8641

T.V.'s T.V.'s T.V.'s
COLOUR SETS

Guaranteed working from £125
(Also some not working)

Regret callers only
4 Channel I9in UHF T.V.'s. Despatched
tested, and in full working order. 120.
19in Slimlinit, only requires UHF tuner for
BBC2, untested, complete, M.
As above but with UHF tuner, 112.
.2 Channel I9in 110° tube, untested, LS.

(Carriage El -SO extra all models.)

GY-NORMOUS
RADIO BARGAINS!

.2 types, superhets, with push-pull output
to internal loudspeaker. Supplied complete
with carrying case, earphone and batteries.
Type A -Very neat little set, still only 61-50

p. & p. 20p.
Type C -Large portable radio as sold nation-
ally, A.M. and F.M. coverage (Yes F.M.-88-
108MHz). Horizontal pointer tuning scale.
Operates from own dry batteries or a.c.
mains from internal transformer isolated
power pack, with provision for rechargeable
cells (not supplied). LB + P. & P. 50P
All these sets are BRAND NEW and complete
in manufacturers original cartons, but may
require slight attention -hence bargain prices
-cheaper than kits!
CASSETTE RECORDER/PLAYER. Leather-
ette case, complete with cassette, mic and
stand, batteries, etc. 412.80 + p. & p. 55P.
C120 Cassettes. Top quality. 75P + p. &
P. 7+0.

SUMIKS
(Dept. P.T.)

7 High Street
Langley, Warley, Worcs.

Callers Welcome

T.V. BARGAINS
Complete but untested TVs. 19 in. 405
lines, £5, 19 in. dual standard, E.G..
Ekco 402, Sobel', 1000 series, Thorn 850,
etc., (less U.H.F. tuner). 19 in. dual
standard with U.H.F. tuner, £12. Car-
riage and packing, £1.50. Lists. S.A.E.
Personal callers welcome.

LINAVALE RADIO LIMITED
48 Hoe Street, London, E.17,

01-520-7546.

TESTED TOP 20 TV VALVES FROM
10p. PL504, 17}p. New PL508's, 45p.
Individually boxed, p & p 4p per valve,
12 or over 2fp, over £3 free. Resistors
and capacitors by leading manufacturers
at competitive prices. Stockists of "THE
WONDER LEAD" colour C.R.T. tester.
Send for leaflet. Trade enquiries wel-
comed. S.A.E. for new free list. L. & D.
Components Ltd.. 71 Westbury Avenue,
Wood Green, N.22 6SA. 01-888 2701.

25" D/STD. COLOUR TVs. All makes
available. 19"/23" BBC2 TVs from £5.
Smiths Switchmaster Mk III recondi-
tioned decimalized meters, perfect work-
ing order, 10 13r £20 delivered. Sample
meter send 1.250 c.w.o. Ring Mr. Kent,
Bradford (0274) 665670. Thornbury Trade
Disposals, 1043 Leeds Road, Bradford 3.
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SETS & COMPONENTS (continued)

PHILIP H. BEARMAN
(VALVE SPECIALISTS)

NEW valves by Mullard, Telefunken, etc.
BY RETURN POST, TRADE PRICES. LISTS.

DY86/7 40p PC86/ 88 72p PC L805(Q) 54p U193 47p 30L17 86p
DY802 42p PC97 42p PCL86 63p U251 62p 30P12 90p
EB91 22p PCF80 50p PL36 83p 6/30L2 86p 30PL1 66p
ECC81 42p PCF86 60p PL81 75p 6BW7 78p 30P4MR 95p
ECC82 42p PCF801 59p PL84 62p 6CD6 90p 30P19 83p
EC L80 47p PCF802 59p PL500/4 86p 6F23 90p 30PL13 95p
EF80 39p PCF805 83p PY81 47p 6F28 71p 30PL14 95p
EF183 54p PCF808 80p PY800 47p 20L1 90p etc., etc.
EF184 54p PCL82 48p PY801 47p 20 P4 90p Note.
EH 90 51p PCL83 61p U25 91p 30C15 86p BY100/127
EH51 60p PCL84 57p U26 91p 30FL1/2 62p equiv. with
EY86/7 40p PCL85/805 63p U191 86p 30L1 5 91p res. 15p

POST FREE OVER f2, BELOW add 3p per valve
Large PCF80 30p. See separate component and transistor lists.

6 POTTERS ROAD, NEW BARNET, HERTS.
(ADJACENT TO POST OFFICE)

(Suppliers to H.M. Govt., etc.) Tel: 449/1934 and 1935.

WITWORTH
Transformers

LINE OUT -PUT TRANSFORMERS
Manufacturers of the largest range
in the country. All makes supplied.

Free catalogue.
Modern

BAIRD, BUSH, GEC, PHILIPS.
Replacement types ex -stock.

For 'By -return' service, contact your
nearest Depot:

London: 01-948 3702
Tidman Mail Order Lcd., Dept. PT.
236 Sandycombe Road, Richmond,
Surrey, TW9 2EQ.

Birmingham: 021-643 2148
Hamond Components,
89 Meriden Street,
Birmingham 5.
Valves, Tubes, Condensers, Resis-
tors. Rectifiers and Frame out -put
Transformers also stocked.

CALLERS WELCOME

BRAND NEW
A61 -120 WIR 24" TUBES

£10-carr.
State Mullard or Mazda

NVR 38 Front St. West,
Bedlington, Northumberland

Tel. 3533

150 NEW Capacitors/Resistors/Silicon
Diodes. Electrolytic. Mica, Ceramic.
Carbon. Oxide etc. £1 Post Free. Whit -
cam Electrical, 33 Drayton Green Road,
London, W.I3.

AERIAL BOOSTERS
We make four types of Aerial
Boosters. L4S 625 U.H.F., LIZ
V.H.E. TV. LII V.H.F. Radio,
LIO M/W & S/W. Price L45, L12
and 1.11 E2.95. L10 L2 45.

VALVE BARGAINS
Any 5-45o, 10-70o:
ECC82, ECL80, EF80, EF85,
EF183, EF184, EBF89, EB91,
EY86, PCC84, PCC89, PC97,
PCF80, PCF86, PCL82, PCL83,
PCL84, PCL85, PL36, PY33,
PY82, PY800, PY801, 30L15,
30C15. 6-30L2.

19" TV LAS SO

19" 405 Slimline Televisions in
good working order, with com-
plete set of spare valves.
Price L6.50. Carriage £1.50.

PRINTED CIRCUIT BOARD
2-8 ins. by 4 ins. boards complete
with etching compound and
instructions. 40o.

SOOMFD CAPACITORS
500mfd-25v/w Brand New Elec-
trolytic with long leads. I I p each.

POST AND PACKING: Under El, 5p. Over LI, 10p. S.A.E. for leaflets
on all items. Money back guarantee if not completely satisfied.

VELCO ELECTRONICS
62B Bridge Street, Ramsbottom, Bury, Lancs.

BARGAIN TV's
EX RENTAL.
SLIM LINE.

23in. 3 Channel with
U.H.F. Tuner L10.00

23in. 2 Channel L6.50
I9in. 3 Channel with

U.H.F. Tuner L13.50

I 9in. 2 Channel L3.50
l7in. 2 Channel LI -50

All sets complete. Callers only.

EDWARDS & SON
103 Goldhawk Road, LONDON, W.12

Phone: 743-6996

WANTED

CASH PAID for New Valves. Payment
by return. WILLOW VALE ELEC-
TRONICS, 4 The Broadway, Hanwell,
London, W.7. 01-567 5400/2971.

SERVICE SHEETS purchased, HAMIL-
TON RADIO, 54 London Road, Bexhill.

TOP PRICES PAID
for new valves, popular

TV & Radio Types

KENSINGTON SUPPLIES
(A), 367 Kensington Street

Bradford 8, Yorks

CONVERTER WANTED. Good price
paid for the person who lends or sells
me a circuit of a frequency converter
suitable for connection to a communica-
tions receiver, must tune range 1,000-
5,500 megacycles down to 400-600 mega-
cycles (Specifications Flexible), details to
P. Bristow, 104 Cherrydown Ave., Ching -
ford, London E4 8DIJ.

Visor Re -Manufactured

Cathode Ray Tubes
Fully guaranteed for 2 years against any
fault except breakage. Every tube fitted
with a brand new Electron gun assembly
and picture Tested before despatch.

17" £4.50 23" 15.75
19" £4.75 23" P £8.15
19" P £6.75 23" T P £11.50
19" T P £9.00 24" £10.00
20" £7.75 25" £15.00

For colour tube prices, etc., enquiries welcome

Please send cash or postal order with
initial order.Gooddiscountforbulk users
For further information please send S.A.E. or ring
BRADFORD (0274) 676810.

VISOR ELECTRONICS
& COMPANY LIMITED

Union St., Low Moor, Bradford
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PHILIP H. BEARMAN, A LEADING NAME IN
VALVES AND TUBES

Suppliers to H. M. Government

LARGE STOCKS BY LEADING BRITISH AND FOREIGN MANUFACTURERS
TUBES GUARANTEED 2 YEARS, COLOUR 4 YEARS! ALL EX STOCK

Every tube tested before it leaves our premises. Open Saturday mornings
FOR EXAMPLE

CME170, AW43-80, MW43-80, MW43-69
CRM172,2 AW43-88, AW43-89,CRM173,CM E1705, CME1703, C17AF., 17" L587p

Cge.

55p
CME1903, ME1902, CM E1901, AW47-90,
A47 -14W, C1C9AH

AW47-91,
19- L687p 60p

CME2101, AW53-88, AW53-99, CRM211,
MW53-20, MW53-80, CM 2504

CRM212,
21" L787p 65p

CME2303, CME2301, AW59-90, AW59-91
23- £9.50p 65p

" Rebuilds only usually

COLOUR TUBES
4 YEAR GUARANTEE

19" A49.11X, A49.120X £49.00 plus £1 carriage
22" A55.141X, A56.120X £53.00 plus £1 carriage
25" A63.11 X, A63.200X £57.00 plus £1 carriage

All prices net trade, old glass not required.

TSD282 11" £12.50
A28 -14W 11" £11.00
MW31 -74 12" £3.00
TSD290/CME1201 12" £9.80
13BP4 13" £14.00
MW36/24 & 44 14" £415
CM E1601 16" £7.50
CME1 602 16" £10.00
CME1906
A47 -13W 19" £11.00

A47 -11W 19" £8.50
A50 -120W 20" £10.50
CM E2306
A59 -13W

23" £15.00

A59 -11W 23" £11.50
CME2413 24" £13.00
CME2501 £17.00

Rebuilt CME 1903 £5.50, CME 2303 £7.50
Plus carriage, but if
sea journey, 50p extra

We endeavour to maintain prices but all are subject to alteration without notice

6 POTTERS ROAD, NEW BARNET, HERTS. TEL: 01-44911934 (Robophone) and 44911935

REBUILT
TUBES

Colour:
19" n3 22" £26

25" £27 26" £28

EXCHANGE BULBS REQUIRED
(Also NEW 19" Colour Tubes)

Standard Types:
17"£5 19"f5.50
21" £6.50 23" 0.50

Metal Band Types:
19" £7 23" £9

Twin Panel Types:
19" £7.50 23" £10

(Plus carriage all types.)

Complete new gun fitted to every
tube. 2 years' guarantee mono-
chrome, I year colour. 15 years'
experience in tube rebuilding.
Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD
(Nu -Gun Teletubes)

22-24 Anerley Station Rd.,
London, S.E.20.

Telephone: 01-778 9178

COLOUR
TELEVISION

RECEIVER
(as published in P.T.-April issue)

Component Pack No. 1. (Semi-
conductors, Resistors, Thermistor
and Capacitors) £7.63 inc. P. & P.
Component Pack No. 4. (Semi-
conductors, Resistors, Capacitors)
£7.50 inc. P. & P.

All the items supplied are as
specified or acceptable equivalents
and will fit the recommended P.C.
Boards.

We also stock a vast range of
Semi -conductors, Capacitors,
Resistors, Thermistors, V.D.R.S.,
Potentiometers and Associate
Electronic Components,

Send 15p for comprehensive lists.

A. MARSHALL &SON LTD
28 CRICKLEWOOD BROADWAY

LONDON, NW2
TEL. 01.452 0161 TELEX 21492

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

Rebuilt with new Electron
Guns at under 50`70 normal
list price

SUFFOLK TUBES
LIMITED

261 CHURCH ROAD,

MITCHAM, SURREY
01-640 3133

Britain's largest INDEPENDENT
TV Tube rebuilder



THE NEW UM4
"COLOURBOOSTER"

UHF/625 LINE
CAN PRODUCE
REMARKABLE
IMPROVEMENTS IN
COLOUR AND
PICTURE QUALITY
IN FRINGE OR
DIFFICULT AREAS
WITH SIGNIFICANT
REDUCTION IN
NOISE (SNOW).

HIGH GAIN-VERY LOW NOISE
FITTED FLY LEAD-INSTALLED IN SECONDS
HIGHEST QUALITY COMPONENTS
IVORY PLASTIC CASE 31 x 31 x 11 CORK BASE
CHANNELS: Group A, Red code 21-33

Group B, Yellow code 39-51
Group C -D, Green code 52-68

EQUALLY SUITABLE FOR BLACK AND WHITE
Also the M4 DUAL BAND VHF UNIT

BOOSTS ALL BAND III and ANY SPECIFIED
BAND I CHANNEL SIMULTANEOUSLY

NOMINAL GAIN 17-18 DB BOTH BANDS
PRICES BOTH TYPES:

£3.75 Battery model or £5.87 Self-contained mains version
Postage and Packing 13p

TRANSISTOR DEVICES LIMITED
6 ORCHARD GARDENS, TEIGNMOUTH, DEVON

Telephone: Teignmouth 4757

PADGETTS RADIO STORES
OLD TOWN HALL, LIVERSEDGE,

YORKS. WF156PQ.
Tel.: Heckmondwike 4285

The TV Graveyard of the North, as seen on TV Telewrecks! Close
to the Motorway. Call in and see us any day 9-6. Closed Sunday.
Est. 1935. Plenty of free parking space.
We are breaking up the following TV sets
Ferguson Model 506T. Bush TV75. TV85. TV95. TV105. Pye 11U 13U
Range Murphy V310. V410. V500. Philips 1768U. 17TG100. Thorn 853
Range. We have other popular makes which are too numerous to mention.
A S.A.E. with your query please.
The prices of spares for the above and other makes are as follows: L.O.P.T.
Tested £145. Tuner with valves less knobs, from 75p. 75p 'P.P. Speaker
Output Transformers 20p, P.P. Speakers all 3 Ohms 21. Watts. 7 x 4 ins.,
6 x 4 ins., 8 s 21 ins., all 25p each. Post on any Speaker 10p. Silecon
Diode 1(!ts Ex TV BY100 types 30p Post paid.

Special Offer
We have just purchased from a TV firm 1,033 ex Rental TV Sets. These are
complete but untested. 12 Channel TV Sets 17 in. £1.19 in. TV £3. Carriage
on any Set £150p. All these TV Sets are repairable and we guarantee that
we can supply Spares and Tubes for any set we supply.
Reclaimed TV Tubes all with 12 months guarantee
AW43/88 £1 -50p. AW43/80 £1.50. MW43/69 ft Special offer Brand
New Brimar Tubes C17PM £1. Many other types in stock. Carr. and Ins.
on any Tube £1.50p.
valve list ex -equipment. All valves tested on a Mullard valve tester
before despatch. 3 months guarantee on all valves. Single valves
P.P. 3p. Over post paid.
ARP12 5p PCC84 5p U191 20p
EB91 4p PCF80 5p U251 12p
EF80 8p PCL82 12p 6BW7 10p
EF85 12p PCL83 12p 61..14 10p
EBF80 12p PCL84 12p 20PI 20p
EBF89 12p PL36 20p 20P3 10p
ECC81 10p PL81 17p 20DI 10p
ECC82 12p PY81 8p 30P4 20p
ECC83 12p PY33 17p 30F5 10p
ECL80 8p PY82 8p 30P12 20p
EF91 4p PL82 8p 30FL1 20p
EY86 20p PL83 8p 6/30L2 20p
EP50 60p per doz.
EF50

COLOUR, UHF AND TELEVISION SPARES
"TELEVISION" COLOUR SET PARTS. AVAILABLE FROM US, SAVE Xxec
CALL, PHONE, or WRITE FOR UP TO DATE INFORMATION. DECODER
PRINTED CIRCUIT BOARD 61.25, I.F. PRINTED CIRCUIT BOARD
£125, P.P. 25P. DM 61.95, nLzo £3.50 P.P. 25p. CRYSTAL 75p, P.P. 51,
FX2249, 5 for 40g. P.P. 5P. LUMINANCE DELAY LINE 90p. p.p. 15p.
SPECIAL OFFER SURPLUS/INCOMPLETE G.E.C. COLOUR DECODER
PANELS INCL. D L20, CRYSTAL & APPROX. 50°C OF RESISTORS, CONDS.,
DIODES, TRANSIST, etc. for "Television" DECODER £5.60 pm. 30p.
PLEASEY SCAN COILS £5.75 P.P. 35p. CONVERGENCE COILS E380
p.p. 25p. BLUE LATERAL £1.25 p.p. 9p, or Complete Set £10 PM. 50p.
MULLARD AT 1027 TYPE SCAN COILS A CONVERGENCE £6.25 p.p. 35P.
MULLARD INTEGRATED TRANSISTORISED DECODER UNIT including
Circuits E1.25 P.P. 10p. (Large selection British makers' surplus/salvaged colour
panels.) NEW COLOUR LIST AVAILABLE.
VARICAP/VARACTOR ELC 1043 UHF TUNER (for "Television" colour receiver)
£450 P.P. 25p. VARICAP PUSH-BUTTON CONTROL UNIT £1.90 p.p. 15p.
VARICAP UHF TUNERS (salvaged) £1.50 p.p. 20p.
UHF 625 conversion kits and tuners available at reduced prices. Lists available.
UHF tuners transistd. £2.85; incl. s/m drive, indicator £3 85; push-button
£8-25. UHF/VHF transistd. basic tuner, latest type, incl. circuit g3.95. Cyldon
valve type, £150 P.P. 25p.
MURPHY 600/700 series UHF conversion kits in cabinet plinth assembly can be
used as separate UHF receiver £7.50 p.p. 50p.
SOBELL/GEC Dual 405/625 IF amp and o/p chassis incl. circuit E1'50 P.P. 30p.
PHILIPS 625 P/C IF panel incl. circuit £1 p.p. 25p.
EKCO/FERRANTI UHF tuner kit incl. valves, slow motion drive, knobs, leads,
aerial panel £5.50 p.p. 30p.
TV SIGNAL BOOSTERS. Latest PYE/LABGEAR all station UHF/ VHF transistd.
3 outlet Amplifier E6.50.
FIREBALL TUNERS Ferg., HMV, Marconi. New £1.90 pm. 25p.
PUSH BUTTON Plessey. Ekco, Ferranti £1 pm. 25p.
TURRET TUNERS. KIA"Featherlight" Veil, Philips 170 series, GEC 2010 E2.50
AB Dual Standard Suitable Ferguson, Baird, KB, etc. 75p, Cyldon C 75p, Pye
110/510 -Pam, Invicta, Miniature, incremental £2.50. Febo Scott 960, Cossor
1964, Deeca 95/606 £1.50 p.p. '25p.
LINE OUTPUT TRANSFORMERS. Popular types available, brand new replace-
ments, fully guar. A selection which can be supplied p.p. 25p. C.O.D. 23p.

MURPHY 849 to 939, 153 to 179 £4.50 SPECIAL OFFERS
PHILIPS 1768/2168, 1796/2196 £4.50 Bush TV75/86 £2.50
PHILIPS 17TG100 Range
STELL A 1011/1029 £3. 90

Bush TV95/99
BUSH 141, 14S,
15KV

£2.50

12.50
PHILIPS 19TG111/12 £4 00 EKCO 407/417.. 12.50
PHILIPS 19TG121 to 156 .. £4. 50 FERR.1084/1092 £2.50
PHILIPS 19TG170, 210 series .. £4. 50 FERG 506 to 546 £1.50
BUSH TV53 to 69 £1.75 105 to 178 £4. 50 HMV 1890 to 1896 £1.50
EKCO 221 to 394, FERRANTI
1001 to 1065 .. £3.90

Murphy 149,
159, 15KV £2.50

EKCO, FERRANTI 418, 1093 etc.
DECCA DM17, 3, 4 (70); DR95
101/606 DR1, 2, 3, 121, 122, 123
FERG 305 to 436, 606 to 727 ..

£3.90

£3.95
£3.90

P/SCOTT 1419 to
1725, 733 to 738
REG 10-6 10-17
REG 191, 192,

1711.8

£1.75
£250

£2.50
FERG, HMV, MARCONI,
ULTRA, PHILCO 3600, 2600,
4600, 6600, 1100 series, Jellypot 13.75

RGD 519, 606,
610, 612, 619,
620, 711 .. £2.50

KB ILV20, SV20, VC1 to VC11 £4. 00
MARCONI VT157 to 172 .. 13. 90
GEC 302 to 346, £2.50, 448 to 452 £3. 25
GEC 454/6, 2000 series .. £4. 50
HMV 1865/9, 1870/6, 1910/1924 £3. 90 LOPT. Inserts p.p. 15p
PYE 17/21, 17/S, 110 to 510, Alba 655, 656 .. £1.75
700, 830, 1, 2, 3, 11U to 48 .. £3.90 Cossor 933 to 950 £1.75
PAM, INVICTA equiv. LOPTS
to above PYE £3.90

KB, NF70, OV30,
PV40, PV20,

SOBELL/McMICHAEL TPS 173,
180, T23, 24, 178, 278, SC24, 270
MP17, 18, M72, 11174, M247 ..
TPS 731, 279, SC34, 370, MP27,
11175, 76, 93, T25, 280, TPS710..
195, 282 to 288, 762, 763 ..

12.50

£3. 25
£3. 25

KB/RGD
20

VCII
30 ..

Featherlight
KB/RGD VC1-9
Philco 1030 series
Philips 17TG100

range

£1.75

£2.50
11.75
£1.75

11.75
SOBELL 196/7, 1000 series .. £4. 50

..
Pye, VT4, VT7 .. £2.15

PHILOO 1010 to 1021 .. £2. 25 RGD 590 to 619 £1.75
ULTRA 1770 to 2834 .. £3. 90 REG 10-4, 10-12

PRACTICAL TV 625 RECEIVER
Integrated push button transistorised tuner £4.90 p.p. 25p
Transistorised IF panel .. .. £4.75 p.p. 25p
850 line output transformer .. £3.75 p.p. 25p
850 field output transformer £1.62 p.p. 15P
850 scan coils .. £3.90 p.p. 25p

(P.p. on complete set of 5 items 50p)
THORN 850 Time Base Panel, Dual Standard £1 p.p. 30p

THORN 850 Mains Droppers 25p, p.p 10p (state approx. values)
VALVE BASES B9D for PL500 series and colour 10p p.p. 5p

CALLERS WELCOME AT SHOP PREMISES

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6

(Near W. Hampstead tube stn; 28. 59, 159 Bus Routes) 01-7948751

MAIL ORDER: 64 GOLDERS MANOR DRIVE, LONDON, N.W.11

STAFF HOLIDAYS AUG. 7th to 19th
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands of men at home-equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast--
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn. If you'd like to know
how just a few hours a week of your spare time, doing something
constructive and enjoyable, could put you out in front, post the
coupon today. No obligation.

WHICH SUBJECT WOULD INTEREST YOU?
Mechanical
A.M.S.E. (Mech.)
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)
C. & G. Elec. Eng.
General Elec. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Teleeomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics (with kit)

Auto & Aero
A.M.I.M.I.
MAA IM1 Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Ccrts.
Gen. Aero Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials Handling
Operational Research
Metrication

Constructional
A.M.S.E. ((:iv.)
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing

:Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.1.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
Etielish
Urenosiry
General Science
Geology.
Physi,
Mathematic:
Technical Drawing
Freud,
German
Russian
Spanish
Biology

and its
cusociared schools
have recorded
over 10,000 G.C.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

vet 3,000 of our Students
ave obtained City &o Guild:
ertifirates. Thousands of

Cher exam successes.

.1 ccredsled by the Council for the
Accreditation of Correspondence Colleges.

rite ct Von prefer not to cut this page.)

THEY DID IT
SO COULD YOU

"My income has almost trebled . . . my
life is fuller and happier."-Case History
G/32I.
"In addition to having my salary doubled,
my future is assured."-Case History
H/493.
"Completing your Course meant going
from a job I detested to a job I love."-
Case History B/46I.

FIND OUT FOR YOURSELF
These letters-and there are many more
on file at Aldermaston Court-speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There's no surer
way of getting ahead or of opening up
new opportunities for yourself. It will
cost you a stamp to find out how we
can help you.

Ptee.1
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

Dept 131 Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

ro: B.I.E.T., Dept. Bl, Aldermaston Court, Reading RG7 4P11
MI ME MN MI 11.

Please send me book and details of your Courses in

I Name
BLOCK CAPITALS PLEASE

Age....,
Address

Occupation

B I.E.T - IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE


