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“Two line scan
transisiors can sgve

you time, trouble
and money.

Straight away.’

A message from your Best girl

Best has taken a hard look at line scan transistors
from your point of view.
We have come up with just two transistors which
cover the vast majority of your line scan transistor
requirements.
This means that you can
(1) Cut your stock investment
(2) Reduce the number of different parts you need to
keep in stock
2 SC643A covers BU105, BU105/02, BU204, BU205,
BU206, R2265
2 SC1172-Y covers BDX32, BU108, BU208
The 2 SC643A costs £1.64 each.
The 2 SC1172-Y costs £3.08 each.

[ ——————————

To Best Electronics (Slough) Ltd.,

Unit 4, Farnburn Avenue, Slough, Bucks. SL1 4XU.
Tel: Slough 39322

[IPlease send me the new Best Line Scan Transistor Wall Chart.
[OPlease send me______ 2 SC643A transistors at £1.64 each.

2 SC1172-Y transistors at £3.08 each.

Add 18p for carriage (on orders under £5) and 10, V.A.T.
Ienclose £

Name.

Company.

Address

an ”E#E J

COLOUR, UHF AND TELEVISION SPARES

“TELEVISION'* CONSTRUCTOR’S COLOUR SET. DEMON-
STRATION MODEL, WORKING AND ON VIEW AT [72 WEST
END LANE, N.W.6. ALREADY SEEN BY HUNDREDS OF
CONSTRUCTORS, TREMENDOUS RELIABILITY. SUCCESS
OVER A YEAR. CALL, PHONE OR WRITE FOR UP-TO-DATE
INFORMATION COLOUR LISTS.

MAINS TRANSFORMER 280W, for Colour Set. Guaranteed to
give correct outputs under actual load conditions. Designed for
original power board. Includes C.R.T. 6-3V Htr. supply. In successful
use for over a year in completed sets £10.00 p.p. 70p.

SPECIAL OFFER L.F. Panel, leading British maker, similar design
to *Television” panel. Now in use as alternative incl. circuit, and
connection data, checked and tested on colour £13,80 p.p. 40p.
CROSS HATCH unit kit, new design £3.85 p.p. 15p.

PRINTED CIRCUIT BOARDS. Convergence 3 for £2.75 p.p. 30p.
Decoder I.F. amp. Time Base £1.25, Power £1.50 p.p. 25p. R.G.B.
Varicap, C.R.T. Base 75p p.p. 15p. Complete Set £8.25 p.p. 35p.
Audio Panel & P.A. 263 £2.30 p.p. 15p.

PACKS (incl. p.p.). No. 2 £4.90, No. 5 £1.05, No. 9 45p, No. 12 31p,
No. 13 35p, No. 14 £10.50, No. 15 £2.48, No. 16 £10.95, No. 17 £2.95,
No. 19 £2.30, No. 21 £10.40, No. 22 £2.20, C.R.T. Base 30p, C.R.T.
Shields £2.25 p.p. 65p, Pack No. 23 £2.95, Pack No. 24 £1.25.
ELC1043 £4.50, p.p. 25p. AE Isolpanel 30p, TAA550 62p p.p. 5p.
PACK No. 18, Components £8.50 p.p. 35p, also “‘add-on’’ Stabiliser
Unit Kit for either 40V or 20V £3.00 p.p. 25p.

PACK 22. Manor supplies modification kit and circuit 30p.

CABLE 7 x 0.2 mm Screened 10 yds for 60p. Colours, ISp p.p. 10p.
Line Osc. Coil 50p, 500 ohm Contrast 25p, 100 ohm W.W. 25p,
250 ohm 25W 30p, Slide Switches I5p, 1dent Coil 45p.

G.E.C. 2040 decoder panels suitable for “Television" decoder
parts incl. DL20, crystal, ident coil, etc., £3.50 p.p. 35p

CRT HEATER TRANSFORMERS 6-3V 1A £1.30 p.p. 25p.

PYE 697 Line T.B. for “Television™ set parts £1.50 p.p. 35p.

GEC 2040 Field/Line T.B. panels for *Television” parts £1 p.p. 35p.
MULLARD at 1023/05 convergence yoke. New £2.50 p.p. 25p.
PHILIPS G6 single standard convergence panel, incl. 16 controls,
switches wic., and circuits £3,75 p.p. 30 p, or incl. Yoke £5.00.
PHILIPS G8 decoder panel part complete incl. I/C £2.50.
Field and Line Osc. Panels for spares 75p p.p. 30p.

BRC 3000 Triplers £6.60, BUSH CTV25/3 Quadrupl. £8.25 p.p. 35p.
KB CVCI convergence control panels. New, complete £2.75 p.p. 35p.
VARICAP/VARACTOR ELC 1043 UHF tuner (for ‘‘Television®
colour receiver) £4.50. VHF Varicap tuners for band 1 & 3 £2.85.
Varicap tuners salvaged, VHF or UHF £1.50 p.p. 25p.

UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners, transistd. £2.85, incl. s/m drive, indicator £3.85; 6 position
or 4 position pushbutton £4.95, p.p. 30p.

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 1.F. amp and ofp chassis incl. circuit
£1.50 p.p. 30p. PHILIPS 625 1.F. panel incl. cct £1 p.p. 30p.
FIREBALL TUNERS Ferg. HMV, Marconi. New £1.90 p.p. 25p.
TURRET TUNERS. KB *“Featherlight” VCI11, Philips 170 series,
GEC 2010 £2.50. AB Dual Stand, suitable Ferguson, Baird, KB, etc.
75p. Cyldon C 75p. Pye 110/510-Pam, Invicta, Miniature, increm.
£1.95, Peto Scott 960, Decca 95/606 £1.50 p.p. 30p.

LINE OUTPUT TRANSFORMERS. Popular types available, brand
new replacements, fully guar. A selection which can be supplied
p.p. 30p, C.O.D. 28p.

BUSH TV92, 93, 105 to 186SS £4.90 SPECIAL OFFERS

DECCA DR95, 101/606, DRI gggg ¥x3§;gg no :;'slg

2.3, 121/123, 20/24, 2000 .. £490 .- .
ECKO 380 to 390 .. £2.50

EKCO 221/394 FERR 1001/1065 £4.30 EKCO 207/417 T Erse

EKCO, FERR. 418, 1093 series £4.40 FERR 1057 to 1068 £3.50
FERG, HMV, MARCONI, FERR 1084/1092 .. £2.50
PHILCO, ULTRA, THORN 800, FERG 506 to 546 .. £1.50
850, 900, 950, 1400, 1500 series £4.70 HMYV 1890 to 1896.. £1.50
GEC 302 to 456, 2000 series ~ £4,90 KB/RGD VCI,VCi1 £2.75

KB VC2/9, 51, 52, 53, 100 g4.40 PISCOTT 1419 to A
MURPHY 849,939, 15324178 £4.90 REQ 1006 1017 || £3.90

McMIC 762/765, 3000 series .. £4.90 REG 191/2, 17-18 .. £2.50
P/SCOTT 960, COSSOR 1964 £4.70 RGD 519, 606, 610,

612, 619, 620, 711 .. £2,50
PHILIPS 17TG100to 19TG112 £4.40 PHILCO 1010/21 .. £2.25
PHILIPS 19TG121to 19TG156 £4.90 PHILIPS 1768 .. £3.90

PHILIPS 19TG170, 210, 300  £4.90 c LOUI{ LOPT
PYE 110/510, 700, 830 series .. £4.40 O PTS
11U, 20, 30, 40, 67 series . £4.90 BUSH CTV 182 Senes£6 -

PYE 169, 368, 569, 769 series  £4.90 GEC 2028, 2040 .. £7.45
PAM, INVICTA, EKCO, SOBELL 1028, 1040 £7.45
FERR. equivalents MULLARD AT2055 £3.50

SOBELL 195/282/1000 series .. £4.90

STELLA 10111039 .. .. g440 (Grdinserispp. .. 17
STELLA 1043/2149 .. .. £4.90 PHILIPS 177G100.. £1.95

THORN 850 Time Base Panel. Dual Standard £1 p.p. 30p.
THORN 850 Mains Droppers 30p p.p. 15p (state approx. values).

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) 01-794 8751

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON, N.W.I1
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B E N T L E Y A C 0 U S T I C EBC41 0-65| EF80  0-26 | FW4/800 £1 PCF200 -67 | PY800 0:35| UUS  1.00
EBCSL 0-35| EF83  0-95] :Y501 0-75| PCF801 -48|PY801 0-35|UU9  0-55
EBC90 0-38} EF&5 0:34 | (3230 35 | PCFRO2 <50 | PZ30 0-48(UUI2 0-27
‘ o R P 0 R A T I 0 N LT D 033 | EFB6  0-30| GZ32 0-54| PCF805 -73| QQV03/10 UY4l 0-49
- 0'32 Efﬁg 0%; :Z33 1-00 | PCF806 55 175 /UY85 0-38
0-43 { EF91L 0+ G734  0-85] PCFX08 -70| Q875/201-00 | U10 1-00
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 030 | EF92  0-40| GZ37 087 | PCH200 70 | Qx95/101-00 | U12/14 1-00
All prices inclusive of V.A.T. Telephone : 6743 2-00 | EF97  0-80 | HARCS0 50 | PCL&2 0-35] Q8150/15 Ule  1-00
k 1.00 | EF98 080 | HL23DD-75 | PCLA3 0-54 1-00 | U117 0-35
0A2 0-40|6ANS 0-80{6F14 0.75|6Y7G 1-00]1437 0-80|35L6GT -55|CVh 053 1-00 | EF183 0-29 | HL41DD £2 | PCLRS 0-38 | QV04/7 U18/20 1-00
0B2 0:40(6AQ5 0-42|6F15 0-85{7A7 1-00}19AQ5 0-50{35W4 0-40{CVH3 053 1-00 | EFI84 0:32 | HL42DD-70 | PCL805/85 1-00| U19 1-73
OZ4 0-47{6AR5 0-55([6F18 0-55[7B6 0-75/19G6 1-40}3543 0-75(CYIC 1-00 0:70 | EFx04 1-20 | HN309 1-50 55| R16 1-75) 122 050
1A3 0-45{6AR6 1+ 6F23 0-80|7B7 0-70[19H1  2:00[35Z4GT -55|CY31 045 070 | EFP60 2:00 | HVR2 1-00| PCLR6 0-47 | R17 0-88 | U25 0-80
1A5GT 0-50|6AT6 0-38|6F24 0-85|7F8 1-00|2001  0-55|35Z3GT 75| D43 0-25 0:45] EH90 0-45| HVR2A £1 | PCL®8 0-80 | R18 070 U286 0-60
1A7GT 0-85/6AU6 0-30|6F25 1:00{ 7THT7 0-75]2004  2-00)42 0-50| DAFIG 0-44] 1:50 5 1W4/350 £1[PD500 1-44) K19 0:38| U31 033
1B3GT 0-50{6AV6 0-33|6F28  0-60|7R7 0-80|20F2 0-75|50B5 0-85{DCW0  0-80 1-50 9 IW4/500 €1 PEN4DD R20 060 | U33 1-50
1D5 1:00[6AWBA0-65[6F32 0:85(TV7 1-00|20L1 0-88{50C53 0-45| DDA 1-00 085 . KT2 0-50 2:00 | R52 0-35|U35 1:50
1D6 0-80|6AX4 0-75(6GHG  0-75(7Y4 0-85|20P1  0-55|30CDAGL-25! DEUl - 0-30 1-00 A KT8 2-00 | BEN45 0-80 | RK34 1-00)U37 175
1G6 1-00|6B8G  0-30|6GHBA 075|774 0-80|20P3  0-80{30EHS5 0-55| D96 0-44| ECCR1 0-34 A KT4l 098] PEN45DD |TH4B 1:00|U45 0-78
1H5GT 0-55|6BA6  0-28|6GK5 0-85|9BWA  0-65|20P4 1-00|50L6GT +85|1)i63  0-50| KCCAR2 0-28 3 KT44 1:00 080 | TH?233 0-98|1747 0-80
1L4 0-20|6BCS  0-80/6GU7 0-75{9D7 0-85{20Pr5 1-30(72 0:33| DH77  0-38] CCA3 028 q KT63 0-40 | PEN46 0-50| T 1001 U49 060
ILD5 1-00|6BE6 0.32{6HKGT 0-25{10C2 0 852 d 7 0-53{ DHR1 0-75! LCCR4 0-30 g KTAf 2-40 | PEN4B3DD | TP 1-00 | U0 0:45
1LN5  1.00|6BG6G 1-05(6J5GT 0-40|10DE7 0-55 q X342  0:60| DK40 0-70| LCC35 0-36 P KT81 2-00 2-00 | TP2620 -88|U76 055
INSGT 0-85|6BH6 0:70)6J6 0-25|10F1  0-50|2: o 8343  1:00{ DK92 0-70| ECCH6 0-85 q KTW611:00 | PENA40-98 | UABCRO -40 | UT8 0-40
1R3 0-4516BJ6  0.55(6J7(:  0-30{10F9  0-85 «70/90AG  3-38[{ DKOH 060 KCCA8 0-44 | K181 0-40 | KTW621.00| PEN/DD/ UAF42 0-60 | USL 0-80
134 0-33|6BKTA 0:80{6J7(M) 0-45]10F1% 0-55|2 . 90CG  2-40| 033 0-55| 189 -85 | EL360 1:20| KTW631-00 4020 2-00| UBC41 0-53 | U191 0-70
185 0-30|6BQ5 0:23{JU/RA 0-75|10LDII 70 o 90CY  1-88[DI1LMG  0.55| KCCS04 -80 [ KL30% 0-85 | M8162 1-00| PL33  0-50 [ UBCKI 0:45| U193  0-35
104 0-40{6BQ7A 0-55|6K7G «25|10P13  0:70(28D7  1:00{90C1 0-75| DM70  ©-44f LCCR071-00 | ELL30 0-80 | MHIL4 0-75 | PL36  0-55 ITBFX0 0-38| U231 080
1U5 0-75/|6BR7 1-00|6KRG 0-45|10P14 2:00|3045  0-65) 150K 075/ DM7T1 2-00) KCFRO 0-34 [ EMRO 45 MHILD6 £1| PL8SL  0.44 | UBFR9 0+ 0-55
2021 0-40(RBRS8  0-85|6L1 2:00| 126 1-00{30C1 0-28 807 058 W4 500 £1] 1CFA2 0-38 | EMR1 085 | MX40  1-00| PLX1A 0-55| UBL21 0-55
2X2 050! 6BST 1-40'6LAGT 0-58!12ACK 0-85/30C15 0-25{4033X 1-25 DYR7 60-30] ECF86 0:751 EM#3  0-55| N339  2-00| rL82  0:40| UCYH2 0-58
VALVES ALSO REQUIRED FOR CASH. LOOSE OR BOXED, BUT MUST BE NEW. OFFERS MADE BY RETURN.
2GK5 0-55|6BW6 0-90|6L7 0-50]12AD6 0-85;30C17 0-90|5702 0-80| DYH02 0-33 EMRE 0-40| PhL 1:00) PLB3  0-45|UCC84 0.75| U403 075
3A4 0-50(6BW7 0-66{6LI18 0-48|124E6 0-85[30C18 0-73(6057 100 | KROCC 1-85 KMA3 1.00| PABCRO -38 | PLR4  0-33 | UCCB5 0-45 | U404  0-49
3B7 1.00{6BZ6 0-49|AL19  2-00| 12AT6 0-38[30F5  0-80| 6060 1-00| ER01T 120 BECIESS 1+ KEMR7  0.70| PCRG  0-80 | PL304/500 UCHRQ 0-85|U80L  0-85
3D6 0-40} 604 0-30|6LD20 0:-55|12AT7 0-34|30F1.L 0-75{5067 1-00( 831 1-20) KCH42 0°70| EMMA03 £2| PCA8 0-60 0-87 | UCH21 2-00 | U402¢ 0-55
3Q4 0-60|6CH 0-40 12AU6 0.45|30FL2 0-75(7193 0-53| KNRCC 1:00] KCHA1 0-30| V31 040 | PCO5 075 PL30S 1-15 [ UCH 42 0:70{ VPI13C 0-35
3Q3GT 0-55|6C9 1-25 y 12407 0-28{30i"L12 1-00 (7475 1-00| E920C 1-00| ECHB3 0-44 | EYR]T  0:40 | PCS7  0-38| PL508 0-90 | UCHHNI1 0-38 ve23 075
384 0-35|6C12 030 o 12AV6 0-50|30FL13 -55) 41834 1:00| L1s0cC -85 KCHRY 0-44 | EY&3 054 PC900 0-45| PL509 1:15[1'CLR82 0-38( VP41 075
4CRB6  0-55|6C17 1-00 55| 12AXN7 0-28{30FL14 -70{A2134 0-98| KiR0lF 1-00 ECLARO 0-40| EYR4 0-70 | PCC34 0-40 | P1.802 0-95| UCLB3 0-55) VT6LA 0-35
5CG8& 0:55|6CB&A 0-40|6Q7GT 0-50| I2BA6 0-40|30L1 0:40| 43042 0-75| Ei82CC1-00| ECLA2 0-34| EYS7T & 33| PCCB5 0-44| PMB4 060 [ UF4L 070 VUILL 044
5R4GY 0-75|6CDRG 1-00|6RT 0-75{ 12BE6 0-50|30L15 0-75{AC2/PEN 1148 0-53| ECLA3 PCCRR 0-60| PY33/2 50| UF42  0-70| VU120 0-60
5U4G 0-35|6CGRA 0-75|6R7G  0-60(12BH7 0-50{30L17 0-70 0-98| KA50 0-27| ECLRY PCCX9 0-50{ PY80 0-38{ UFRG 0-35| VU'1204 -80
5V4G  0-54|6CH6 0-60{68A7 0-34{12E1 3-00[30P4MR -38, 1 1-00| ECL8S PCCIR90-53 | PY81 031 | U 0-44| VU133 035
5Y3GT 0-45(6CL6 0-55]68C7GT -33}12J5GT 33 1-00| AC2 PEN/ 1} CHO -38{ EC1.86 PCCRN5 0-75 | PYR2? 0-30 1:00 | W107  1-00
373 0-70|6CLRA 0-80|63G7 0:44{12J7GT -55|30P12 0-80 DD 0-98| EACH] 075 EF22 PCCR06 070 PYR3  0:35| 1 0-38 | W 1-00
574G 0-35|6CM7 0-75[63H7 0-44|12K3 1-00|30P16 0-40  AC/PEN() FAF42 0-60) EF40 PCF80 0-28 | PYS3 0-38 | U 085 1-00
574GT 0445/6CU5  0-725|68J7  0-55{12K7GT -45|30P19/ 0-98| KAFROI 75 L4 PCH82 0:35| PY301 070|110 0-42 1-25
6/30L2 0-80{ACW4 1-00{68K7GT -44{12Q7GT -45( 30P4 0:75(AC/TH11-00 KB4 d bl PCFR4 0-59 | PY500 0-85 0-44 ] 1-25
6ARG  1:25(AD3 0-60|63Q7GT -45|128A7TGT-55[30P L1 0-86[ A0 1-00| KBS PCF86 0:55| PY5004 -85!TIRIC T 00 | XH/[5 -48
6ACT 0-49|ADE7 0-75|6U4GT 0-70[125C7 0-50[30PLI2 35  ARP3 035 - B ol = = = _  m d
6405 0-27|6DT64 0-75[607G  0-75/128G7 0-40|30PLI3 75| ATP4  0-40| A1l zooda are unuaed. boxed, and subject to the standard 90-dav cuarantee. Cash or cheque with
6AHA 0-60|6EW6 0-75|6VAG  0-17|129H7 0-35{30PL14 -BO|AZL 080 | arder. Despateh charges:—Orders below £5. add 10p perorder uptothree items. then each additional
6AJ3 0-75|6E5 1-00|6V6GT 0-45/128.77 0-44|30PL15 80| AZ31  0-60|iten, 3p extra. Orilers between £3 and £10 add 25p total. Orders over £10 poat free. 3ame day des-
BAKS 0°34|6F1 0-70{6X4 0-40| 123N7 0-80|35A3 0-85|AZ41  065|patch by firat class mail. Any parcel insured against damage in transit for only 3p extra per
6AK6 0-60[6F6G 0-40|6XSGT 0-40|128Q7GT 65 5 0-80!BL63 2:00],arccl. Terms of businecs free on Treiquest. Please enclose 8.A.E. for a reply to amy corres-
GAMBA 0-55{6F13  0-5516Y6G 0-75/1447 0-55135D5 0-75/CL33 1-50 pondence.
—
ENGINEERS REBUILT TUBES!

YOU'RE
SAFE
WHEN YOU
BUY FROM
YOURSELF FOR A
RE-VIEW!
BETTER JOB -~ MORE PAY!
= HERE 1S WHAT YOU PAY:
Do vou want promotion. a better job, The B.L.E.T. guide to success should be .
hizh:r pay? ' 'New Opportunities’ shows r_eadﬂ!}y e[v:ryhar{\?nllg!\;s engglﬁérs — R:mband &
x’a‘.’l‘fs%‘”ﬁ&ﬁiétu“:y’“céﬂise“.‘%’h"‘e#‘;“;;%":é e s obligation and nobody will call Mono Twin Panel Colour
books L0 buy and you can pay-as-you- on you. It could be the best thing you 15-|7” (5 00 |9// £7_°° 19” (25.00
learn. ever did. P ¥ ” 227 £27.50
Pey. ™ W EICUT OUT THIS COUPON - - é ?” :i.gg %i JZ’% % s
NOS)« CHOOSE A BRAND NEW FUTURE HERE! 210 s : 2 Gae
o@ Tick or state subject of interest. Post (o the address below. l . E h B )
General Radioand  City & Guilds Radio, . Exchange basis
l TV Engineering [] TV Electronics Mechanics (] I Carriage £1 (carriage-ins. £1.50)
Radio Servicing, %iry,& Guss E'i?‘““"“ 0 INC. VAT
Maint d Repai ngineering Practise ) )
.r;‘;ies?::cc axd Reguizs) (0] Socgie[y of Engineers I Cash or cheque with order, or cash on delivery
Maintenance and Servicing [ (gl{:egncca:l iﬁ;‘sg'"““"g) d I % Each tube is rebuilt with a completely new gun
— e o
Co]o;..lr lelevision 0 Ellez_ Tech.—Primary a assembly and the correct voltage heater.
Practical TV J  General Electrical % Each tube comes to you with a guarantee card
Electronic Engineering .| E?g?gg;{rﬁsm"mons O covering it for Mono Tubes 2 years, Colour Tubes
Practical Radio and ectrica l 3 Il but breakage.
Electronics (Technatron) [ and Wiring 0 | year, against a 4

Radio Amateurs
To B.I.E.T. DEPT,BTVO04 Alderma

NAME (Biock Capitais Plesss)

ADDRESS

Other nubjects
Accredited by C.A.C

BRITISH INSTIT

Many other courses

ston Court, Reading RG7 4PF [BTvo4 =

C. Memberof AB.C.C.

% Each tube is insured on the journey.

% Each tube is rebuilt with experience and know-how.
We were amongst the very first to pioneer the
technique of rebuilding television tubes.

RE-VIEW ELECTRONIC TUBES

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

ALL MAKES SUPPLIED PROMPTLY by our
RETURN OF POST MAIL ORDER SERVIGE

All Lopts at the one price
£4.95 TRADE £5.50 RETAIL (ncruping v.a.1.)

Except Post and Packing 30p COD 33p
BUSH MDDELS TV53 to TVG67, TV94 to TVI01. HMV MODELS 1876 to 1878, 1890 to 1896, FR 20.

EKCO MODELS TC208 to TC335, TV407 to TV417. MURPHY MODELS V280 to V330, V420, V440, 653X to 789 DIL-FILLED.
FERGUSON MODELS 305 to 438, 506 to 546. REGENTONE MODELS 10-4 to 10-21, 1718, R2, R3, 191, 192.
FERRANT! MODELS 1084 to 1092. RGD 519—621, 710, 711.

ALL AT £2.75 + 30p P&P

EHT TRAYS SUPPLIED-MONO & GOL.
All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd., 01-540 3955
80 MERTON HIGH ST., LONDON, S.W.19 01-540 3513

TR'ANSISTORSA Type Price (£) Type Price ()| Type Price (£)|Type Price (£)|Type Price (£)|Type Price (£)|Type Price (£) Type Price (£)
Type Price (£) Type Price (£)BDI32  0.50 BFS96  0.70/OC81D 0.30(2N3790 4.15(BAI54  0.13|TAA435 0.85(ECC82  0.41 PCL82  0.50
ACI07 0.35BCI35 0.15BDI35 0.40 BFT43  0.55(OCI39 0.282N3794 0.20(BAI55  0.16 TAA450 1.85|EF80 0.41 PCL84  0.54
ACII7 024BCI36 020BDI36 046 BFWIO0 0.55(OCI70 0.25/2N3819 0.35(BAI56  0.15[TAAS50 0.49|EFI83  0.53 PCL85  0.58
ACI26 0.25BCI37 0.20BDI37 048 BFX29 0.30|OCI7| 0.30(2N3823 1.45(BAI57  0.25[TAA570 1.39|EFI84  0.53 PCL86  0.58
ACI27  025.BCI38  0.20BDI38  0.50 BFX30 0.35(ON236A 0.6512N3904 0.16/BAX13  0.06|TAA6I| 0.73[EHS0  0.55 PFL200  0.74
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Just released in complete
electronic kit form...”

THE FORGESTONE 400
a high quality
colour television receiver.

A really up-to-the-minute kit
with all these plus features. ..
9 integrated circuits

Ready-built and
aligned | F module

Thick film resistor units

Glass epoxy printed
circuits panels

High quality components

Plugs and sockets for
easy panel removal

Fully isolated power supply
Each module kit
available separately

Full technical

construction manual LT supply regulators

*|ess cabinet which can be manufactured yourself
from normal DIY sources.

Send for further details of the Forgestone 400 . . .
the quality kit for the constructor of today.

Forgestone Components

Ketteringham, Wymondham, Norfolk
Telephone : Norwich 810453 (STD 0603)

The Theory and Practice
of PAL Colour Television

in three important
Sound Colour Films

Part1. The Colour Signal

Running time 30 mins.
Part 2. The Receiver Decoder
Running time 25 mins.
Receiver Installation
Running time 25 mins.

Part 3.

For purchase or hire in 16mm. and Philips VCR.

Send SAE for Precis details.

ZAAR COLOUR VIDEO LTD.

339, CLIFTON DRIVE SOUTH,
ST. ANNES-ON-SEA, LANCS. FY8 1LP

Film-to-Video tape transfers specialists
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electronics really
mastered

...practical ...visual .. exciting!
no previous knowledge no unnecessary theory no "'maths’

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property
With it, you will become
famitiar with all the
components used iIn
ejectronics

W 3/ CARRY OUT
OVER

Q0 EXPERIMENTS
ON BASJC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

vaive experiments tranuistor expeniments
amplifiers oscillators. signal tracer. pho-
1o electric Crcuil, COMpUtEr CIrcuit. bask

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

=

as used currently in the
various fields of electronics.

radw receiver electromc switch. simple
transmitter a c experiments 6 c OADEri-
ments simple counter time delay circurt
servicing procedures

This new style course will enadle snyone to
reglly understand eiectronics by & modern,
practcal and visusl method—no mathe, and
2 minimum of theory —no previous knowiedgel
required 1t will 8is0 enadle anyone to under-|
stand how o test. service and maintsin alf
types of electronic equipmant, radw and Tvi
recaivers. etc

POST NOW
FREE ...
BROCHURE
or write it you Draler NOH 10 Cut DEge

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL P.O.BOX 156, JERSEY
CHANNEL ISLANDS e G net empley representatives

Please send your free brochure, without obligation, to:

NAME BLOCK CAPS
ADDRESS PLEASE T 74

also to all our students
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IS as near as your phone
wherever you are . ..

by return dispatch . ..

Stockists of genuine manufecturers spares

for Rank Bush Murphy . .. CES . . . Pye .

Philips . . . Invicta .. . Pam ... Ekco . .. Ferranti .
BRC .. Ferguson ... Ultra. .. Marconi... HMV
Stockists of TELEPART SPARES for Decca

KB ... GEC ... Sobell ... Masteradio ... RGD etc.
Line output transformers EHT rectifier trays . . .
Scan coil assemblies . . . Frame and sound outputs
Dropper sections . . . Entertainment valves
Transistors and integrated circuits . . . Components
Cathode ray tubes . . . Meters . . . Test equipment

The specialst wholesaler
for Service Engineers. .,

LONDON w7 01-567 5400

~ willow vale

4 MAXWELTON RD - PAISLEY

ELECTRON'CS LTD RENFREW 041.887 4949

42 WEST END - STREET
SOMERSET 045-84 2597

Ask for your free copy of
our 68-page catalogue.

NO RETAIL ENQUIRIES PLEASE \ :

4.5 THE BROADWAY - HANWELL

s’

>

57

se‘ STRICTLY WHOLESALE ONLY
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DEDICATED CONSTRUCTORS

One of the remarkable features of this magazine is that
the majority of its readership is made up of a large
number of dedicated people. The dedication is to the
subject of course, presented in these pages by equally
active and devoted television engineers. We are
doubtful however of the logic of adhering strictly to
coverage of one specialist subject to the exclusion of all
else: hence the appearance recently of projects and
features on related equipment.

When contemplating a major project—such as a
colour receiver—a great deal has to be done to attempt
to minimise the many and varied problems that could
arise. Quality control such as that used in industry is
impossible however and readers’ own skills and
expertise must be relied upon to some extent to make
up for this,

In the present issue we are embarking on another
quite complex project. Again it will be necessary
to rely to some extent on the dedication and skills of
individual constructors and because of this we are not
going to lay down a "blueprint’’ that has to be rigidly
followed. We have carried out considerable experi-
mentation (and enjoyed doing so) and expect you to
consider the project similarly—as an experimental
exercise.

The TV Games project is a sophisticated version of
the now popular slot machine idea. It does not involve
such critical factors as a colour receiver but constructors
who are interested in having a go are advised not to
jump in too quickly and start buying all the components
before assessing how far they feel they are likely to get.
It is tempting to go all the way to colour display of the
football game and there is much in favour of doing so
in spite of the cost. We must warn readers at this early
stage however that there are important factors to
consider. Not the least of these is the restriction of not
tampering with receivers on rental. Another is the com-
plications arising from the wide variety of circuits in use
in colour receivers. It is easier to start off in monochrome
and is probably best to stay with this if your knowledge
of colour set circuitry is limited. Details on conversion
to colour will be given later in the series.

We urge all interested readers to follow the articles
very carefully. If you prefer a less complicated version
which can be connected direct to the aerial socket of a
625-line monochrome receiver the “'Tele-Tennis” game
project currently being published in Practical Wireless
can be followed. Both projects are different and as far as
we know are the first full television games designs to be
published. M. A. COLWELL—Editor
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IEIRIDE

AGREEMENT ON INSTANT TV NEWS

THE start of the proposed ‘“‘instant news” television
service which will enable viewers to display on their
screens at the press of a button a selection of ‘“‘pages”
of news has taken a significant step forward with
the announcement that the joint working party set
up by the BBC, BREMA, IBA and the Ministry
has come up with an agreed specification for the
data signal transmission parameters required. The
basic principle of the system is the transmission of
news in coded data form on otherwise unused lines
during the field flyback period. At the receiving end
the data signal is extracted, stored and when required
converted into alphanumeric form for display on
the receiver’s screen—either superimposed on the
received vision signal or in place of the picture. A
number of pages of different types of news could
be stored and individually selected for display and
the pages can be continually up-dated so that the
latest news is available to viewers—in fact the BBC
has already formed an editorial unit to fill the pages
with up-to-the-minute information.

The BBC and TBA both developed and field tested
such systems independently—the BBC's Ceefax
system and IBA’s Oracle. The parameters proposed
by the joint working party differ significantly from
the original Ceefax and Oracle characteristics, though
they retain and extend some of the features of both.
They also make possible a number of new features
including several proposed by the receiver industry.
The increased data transmission speed—a bit rate of
some seven megabits a second—enables a 40 char-
acter row of letters to be transmitted on each of the
lines used for the system. The use of lines 17 and 18
and 330 and 331 of successive fields makes it pos-
sible to provide up to 99 pages of information each
with 40 letters per row and 24 rows per page. The
complete series of pages can be transmitted in
sequence in less than half a minute—faster than
either of the original Ceefax or Oracle standards.
Each page would include a header line providing
the time accurate to the nearest second.

The new system could make use of the IBA
developed graphics facility to enable simple line
drawings such as weather forecast maps to be
transmitted. The graphics information would be
displayed by using-a simple two by three dot matrix
which increases the resolution of such information
by a factor of six compared to the use of a full letter
space to represent a graphics dot. The new proposals
would also enable the text or graphics to be trans-
mitted in six colours in addition to black and white.

The TBA has developed techniques of computer

assembling and editing the pages of information
and the Authority and Programme Companies have
already given considerable thought as to the best way
in which these-arrangements can be used in the
ITV system.

Experimental transmissions on the new standard
are planned for the coming autumn and winter—as
soon as a supply of prototype receivers has been
produced by the industry for field testing.

The pages can be displayed on existing sets
provided an adaptor is used to store and decode the
data signals. Adaptors are expected to cost £50-
£100. A cheaper and better alternative with new
sets would be to incorporate the extra circuitry in
the receiver—this could add as little as £20 to the
cost of the set. Fig. 1 shows the basic elements of a
Ceefax adaptor in block diagram form. The signal
from the aerial is fed into the adaptor and the
output from this is fed into the receiver at the u.h.f.
aerial input socket. Within the adaptor there are
two basic signal paths. The first is via the splitter,
compensating amplifier and combiner to the re-
ceiver, giving normal programme reception. In the
other path the signal passes through a tuner and
i.f. strip after which it is demodulated and the coded
data signal extracted and fed into the decoder and
data store while the video part of the signal goes
to the video switching section. The viewer press-
button unit controls the page selector which extracts
the data required from the store. This is converted
into an alphanumeric display signal by the character
generator and then passes to the video switch. The
resultant signal—a page of information on its own
or superimposed on the picture video—is then
modulated on to an unused u.h.f. channel and fed
via the combiner to the set..

Such a service would be a worthwhile extension to
television broadcasting and could be introduced wijth
little delay. We hope it will be. The only sour note
is the to our mind unnecessary bitchiness of the
BBC and IBA in making claims to have got in first
with these developments. That apart, our congratu-
lations to the engineers who have successfully devel-
oped and demonstrated the systems.

INTERNATIONAL TV TRADE SCENE

Some interesting figures have been released on the
W. European colour set scene. Total distribution (i.e.
sales, rentals etc.) in 1973 came to 64 million sets
representing an increase of 40% over the previous
year. Set distributions are expected to increase to an
annual figure of 11-5 million over the next decade.
The market penetration in W, Europe as a whole

<
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Fig. 1: Block diagram of a Ceefax adapter unit, courtesy BBC.

at the end of 1973 was 18%. The UK at 31% came
second only to Sweden with a market penetration of
339% (but they had a few over for export!). By
1984 75% of W. European homes are expected to
have colour sets.

So far as the immediate UK scene is concerned
however there is no doubt that the gloom has set
in, with sales this year likely to be well below last
year’s record. The economic restrictions introduced
by the previous Chancellor started the downturn to
which BREMA, the setmakers’ organisation, has
responded recently with its £140,000 “finest con-
sumer bargain in the country” British colour TV
promotion campaign. It might have made more
sense to aim this campaign at W. Europe as a whole
where growth to date has been slower and the
potential is much greater. There is an important
difference however between the UK and W. Euro-
pean (i.e. continental) market: whereas in the UK
rentals account for the great majority of sets dis-
tributed to the public, in W. Europe generally the
emphasis is on individual sales. From the setmakers’
point of view this means that whereas a standard,
basic set will meet UK requirements the W. Euro-
pean market is keyed to sets featuring the latest
developments (e.g. 110° tubes) and those rather tire-
some luxury “extras” (e.g. remote control). The
answer to this would seem to be that if Marks and
Spencer can get themselves established in continen-
tal Europe it’s about time DER and the rest of them
did as well.

Against this background news has started to
trickle through about the sets to be released at the
annual trade shows. Of particular interest is the

announcement from Pye that their latest colour
models will incorporate facilities so that they can
be operated in conjunction with videocassette
machines.

A report issued by the Industrial Bank of Japan,
one of Japan’s leading financial institutions, fore-
casts that by 1975 the cost of producing radio and
television sets in Japan will be higher—by some 2%
—than in the US, a dramatic change from the sit-
uation only a few years ago when the Japanese
domestic electronics industry was undercutting US
and European manufacturers by substantial margins,
and an insight into the efforts reported in fhis
column recently of Japanese setmakers to establish
plants in the US and elsewhere. It was only a few
months ago that our own industry was so concerned
about Japanese imports—but the problem even then
was that of ability to supply rather than price. The
report predicts that by next year the unit cost of
producing radio and television sets in Japan will
have increased by nearly 44% compared to 1970—
the equivalent increase in the USA is expected to be
only some 14%. Our own feeling is that the UK
domestic electronics industry will shortly be very
competitive indeed and we only hope that full advan-
tage will be taken of this situation.

NEW AERIAL PREAMPLIFIER

Labgear have introduced a new two-stage, high-gain
aerial preamplifier (Model CM6030) which for best
effect can be mounted at the masthead. The band-
width is 40-860MHz (Bands I through to V), typical
gain 22dB and typical noise figure 3.5dB.




392

FOOTBALL

P BUSBY*BSc
nther GRIMES

",

ON THETELEVISION SCREEN

*| PC SERVICES LTD.

THERE has been a great deal of interest in TV games
in recent months, stimulated by the appearance from
America of various games in public houses through-
out the country. Most people will have seen examples
of these where two ‘men’ (squares of modulation) and
a ‘ball’ appear on the screen. The most popular
appears to be tennis.

This series of articles is written for engineers
interested in these games. Although only two distinct
games are dealt with, the series concentrates on the
principles used so that others may be made up. Many
engineers will have friends running pubs, clubs and
the like who cannot afford the very high prices of
commercial equipment. Most games, including the
complex football game described later, can be con-
structed from components costing less than £50.
Thus an old monochrome television, a coin operated
time switch and the games circuit can form a com-
plete system for less than £70. This is a fraction of
the cost of commercial installations. (Costs are based
on March 1974 prices.)

It must be made quite clear from the outset that
this project is suitable only for those conversant with
TV circuitry. First because it is necessary to modify
TV receiver circuits. Secondly because we shall des-
cribe in detail the interconnections to only one mono-
chrome and one colour receiver. Other receivers, par-
ticularly colour, may require different connections,
different drive circuits, different modifications. We
cannot hope to cover all the possible variations that
might occur and it will be up to the individual con-
structor to devise his own solutions to these problems.

We will show how the ‘men’ and the ‘ball’ are
generated and controlled, also the methods used so
that the ball bounces off a boundary line. Thus games
of any degree of complexity can be devised. using
several men, balls or boundaries as required. This is
of course a constructional project and early in the
series a simple ball game is described. This game has
two men and a ball: each man can move anywhere
on the screen and there are two boundaries which
reflect the ball.

The main project later describes the more complex
game illustrated on the front cover of this issue,
where two men and a ball are used to play football.
Each man in the football game can travel anywhere
on the screen and can kick the ball in any direction.
The ball's speed and direction are determined by the
speed and direction of the man kicking it. The ball
will also lose speed as it traverses the screen. On the
front cover this game is shown wired to a colour TV
receiver but there is no reason why a monochrome
set should not be used.

In this first article the power supplies are described
together with some of the circuits used in both the
games. A list showing the semiconductors needed for
both games is also given so that these may be pur-
chased in bulk at the most advantageous prices.

The Basic System

The basic game system is shown in Fig. 1. Pulses
are obtained from the TV line and field circuits to
drive ramp generators. The ramp generators drive
the men and ball circuits used to position them on
the c.r.t. screen. The precise working of the men and
ball circuits is described later. The game circuits
control the men and ball so that the men can kick
the ball; the ball direction and speed are determined



together with its reflection from the boundaries. The
degree of complexity in the game circuits is deter-
mined by the complexity of the game.

Signals from the men and ball modulate the tele-
vision tube via the television drive circuits. These
drive circuits will depend upon the actual receiver
used, so constructors will have to devise their own
circuits to suit their TV unless it happens to be
similar to the set used in the equipment described
for this project.

Power Supplies

The power supplies are common to whatever type
of game is used. A mains isolation transformer for
the TV set is also built into the power supply mod-
ule. This is used to overcome difficulties arising from
the connection of external circuits to a live-chassis
receiver. It may be omitted where an isolated-chassis
TV is used-but you won’t find many of these! The
power supply circuit is shown in Fig. 2. A transfor-
mer having two 19V 1A windings drives two bridge
rectifiers. The d.c. from the rectifiers is smoothed
by C1 and C2 giving approximately 27V. This is fed
to three Fairchild precision voltage regulators to pro-
vide the +15V, +5V and —15V stabilised d.c.
necessary to drive the game circuits.

The power transformer T1 and the isolation trans-
former T2 are mounted on a chassis as shown in
Fig. 3. Also shown is the circuit board and the heat-
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Fig. 1: Block diagram of the basic game system.

sink holding the three 2N3055 power transistors. The
precise layout of these components is unimportant
so they may be mounted in any suitable case. Fig. 4
shows the layout of components on the power
stabiliser board.

When the power supplies have been wired and
checked they should be switched on and the outputs
set to the correct voltages. Stabilisation should be

PSU
Ramp
Gens

TV Drive
(Mono)

Transistors

BC184 8
BC212
BC214 2
TIS73
2N3055 3
2N3823

Diodes
Bridge 2A 50V piv 2
BZY88-C10 1
IN914 1

Linear ICs
uA723 (DIL 14) 3
741 (DIL 8)

Digital ICs
7400
7401
7402
7404
7410
7413
74121 2

BC182 1
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Fig. 2: Circuit of the power supply unit.

checked by momentarily connecting a load drawing
250mA to the supply whilst the voltage is monitored
with a voltmeter. No appreciable change in voltage
should occur as the load is connected and dis-
connected.

Man and Ball Circuits

Having completed the power supplies it is appro-
priate to construct the man and ball circuits. In next
month’s article the player control system is described.
This together with the TV modifications will enable
the men and ball to be displayed on a TV receiver.
Fig. 5 shows the two man control circuits. Other
men could quite easily be wired to another board if
a more complex game is required. The meaning of
the logic symbols will be given in the circuit des-
cription.

A man consists of Tr4, Tr5, IC5a, 1C7, 1C8b and

IC9b. As the second man is identical it need not be

described. Each man has a line ramp applied to 1CS5a
which is a schmitt trigger circuit. The d.c. level of
this ramp is controlled by VR4 and Tr4 so that the
position along a line where the schmitt trigger
switches is determined by the position of VR4. The
output from the schmitt is inverted by 1C8b to pro-
duce a positive signal for the remainder of the line.
The leading edge of this pulse is differentiated by
C18, R18 to give a short pulse whose position along
each line is determined by VR4. If this pulse is used
to modulate a c.r.t. it will produce on the screen a
vertical bar as shown on Fig. 6. The vertical bar can
be moved to uny position across the screen by adjust-
ing VR4. The width of the bar is controlled by the
time constant of C18 x R18.

The field ramp is applied to a d.c. triggered mono-
stable multivibrator 1C7. The d.c. level of this ramp
is controlled by VRS. Tr5 so that a pulse may
be generated at any point in the field. If this pulse is
displaved on a c.r.t. it will produce the horizontal bar




Fig. 3(a): This view of the prototype control unit during
construction shows on the left the isolation transformer
with the ramp generator board (to be described in Part 2)
above it and on the right the power supply regulator board
with its associated series stabiliser transistors. The mains
transformer is beneath the regulator board.

Fig. 3(b): View of the prototype control unit with the front

panel removed te show the mains transformer, rectifiers

and reservoir capacitors mounted under the regulator
circuit board.

Fig. 4 (right): Layout of the power supply stabiliser board,
which is built cn strip-board.

shown in Fig. 6. This bar can be moved up and down
to any position on the screen by adjusting VRS. The
width of this bar is determined by the pulse width
generated by IC7. in turn controlled by R26 and C19.

Capacitors Ci10 and C11 suppress noise generated by
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POWER SUPPLY
Resistors: (all +£10%, W)
R1, R4, R7 10 R10 2.2k Q
R8 680Q R3, R6 3kQ
R9 750 Q R2, R5 3.3kQ
Preset Potentiometers: (all miniature carbon)
VR1, VR2 1k Q VR3 500 Q
Capacitors:
C3, C5, C7 470pF C4a, C8a 0.01uF
C1,C2 1000uF 40V C4, C6, C8 100uF 25V

Semiconductors:

Tr1, Tr2, Tr3 2N3055

D1, D2 Bridge rectifier 1A 50V piv
IC1,1C2,1C3 pA723 Fairchild

Transformers:

T1 Pri.—240V, Sec.1—19V 1A, Sec.2—19V 1A

T2 Mains isolation, power rating to suit TV
receiver used

MAN—BALL CONTROL CIRCUITS

Resistors: (all + 5%, 3W)
R16,R20, R23,R27 220Q R17,R21,R24,R28 510Q

R31, R33 330Q R32, R34 1k Q
R18, R25, R35,R36 390Q R26, R30 10k Q
Capacitors:

C14, C15, C16, C17, C18, C20, C22, C23, C24
1,000pF ceramic

C26, C27,C28,C29 0.1uF ceramic
C19, C21 0.22uF C25 0.5uF
Semiconductors:

Tr4, Trb, Tr6, Tr7 BC214

D3, D4, Db, D6, D8, D9 1N914

IC4, IC5 7413

1C6, IC7 74121

IC8 7404

1C9 7400




396

Line Ramp

Field Ramp

R20
220

Line Ramp

Ty
Field Ramp

R27
220

+5v
c27 c29 c28
1cs €27 | 1cs c2 1c7 g2
7 7 7
45V | | 1
; c8
4
1000p
D3 1C5a Ve 7404 R18
3 INeww V2713 1c8b 390
’7177 5N6
+5v -
R 26 V4 7400
10% 1cob
c19
0-22
10 1
5 1c7 5
B yan @
C15  E D 3 T
1000p P iNow
7]77 y
N To Game
= circuits
13
Note: IC8e not used 1,
4 7400 Jcaa
1C9d % 7404
R2S
lc1s x Icsb Y6 704 390
Tmoo;a #iNor Y2z acsc
TR6
BC214 2
+5v
7
Y
% 7400
B 1c9a
c21
022
10 1
s 16 5
l 8 7921 e
ci7 £ D6
10000 4 1N91s 3 %
TR7
BC 214
[y

Fig. 5: Circuit of the left and right man control systems. The shaded circuitry is contained in the joy-stick controls to be

described in Part 2.
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the movement of VR4 and VRS. C14 and C15 sup-
press noise at the inputs to ICS5a and IC7, whilst D3
and D4 ensure that no excessive negative signal is
applied to the i.c. inputs.

The vertical and horizontal bars are not in fact
displayed. The signals are taken to IC9b instead.
This is a NAND gate. At one time it would have been
called a coincidence gate because when two positive
signals are applied its output will go to zero. Its out-
put remains positive for all other conditions. Thus
when the two signals are applied to IC9b its output
will go to zero only when both signals are present.
This is the crosshatched area shown in Fig. 6: it
represents a man whose width is controlled by C18
x R18 and whose height is controlled by R26 x C19.
The man’s position in the “Y” direction on the screen
is controlled by VRS and in the “X” direction by
VR4. In next month’s issue a joy-stick control will
be described linking VR4 and VRS together so that
the man can be moved to any position on the field
by means of this one control.

The two men are fed to another NAND gate 1C9d
and because this time both are zero volts this gate
gives a positive output for man A or man B. 1C9d
acts as a mixer therefore, enabling both men to be
displayed simultaneously on the c.r.t. screen. 1C8a
inverts the output before it is fed to the game circuits
to be mixed with the ball signal.

The ball circuit is shown in Fig. 7. This circuit is
very similar to the man circuit already described
except that it uses a second differentiator instead of
a mongstable. As with the men the ball’'s X and Y
positions are controlled by adjusting the d.c. level of
the incoming ramps. The ball control will depend
upon the game designed: for the purposes of testing,
the X/and Y inputs can be connected to the wipers of
a pair of 1k pots strung between the +5V and
— 15V rails.

+5v

Line Ramp

R31
330

R32 J.czz
Tk 1000p 1
X &-
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Fig. 6: How a man is produced on the TV screen.
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With this arrangement the position of the ball can
be displayed at any point on the screen. As described
previously for the man circuit, IC4a is a schmitt
trigger whose output pulse is inverted by 1C8d to
give a positive-going edge. This is differentiated by
C24, R35 and applied (with a similar Y output from
IC8f, C25, R36) to the NAND gate IC9c. The out-
put of IC9c is zero when the X and Y inputs are
coincident and positive for all other conditions. The
height and width of the ball are determined by the
time constants of C25 x R36 and C24 x R35
respectively.

Next Month

The layout of the circuit board carrying the man
and ball circuits will be included in next month’s
article. This will also describe the ramp generators
and joy-stick controls, and connections to a mono-
chrome TV receiver.
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Fig. 7: Circuit diagram of the ball control system. This is built on the same board as the man circuits.
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Dealing with

Steven Knowles

ProBABLY the most common fault that arises with
c.r.t.s after some years of use is low cathode emis-
sion. The symptoms of this fault vary according to
how poor the tube is. The picture tends to be re-
produced in an overall dullish grey, lacking any real
“punch”. The peak white parts of the picture tend
to have a “shiny” look about them whilst the faces
of people on the screen seem to *‘glisten”. In really
bad cases it may be impossible to view the set except
in a darkened room and the picture may turn
negative if the brilliance control is advanced beyond
a certain point.

There are three ways of dealing with this fault.
The first and most obvious is to replace the tube.
Whether a new or a reconditioned type is used de-
pends on the age and general condition of the set—
and also of course on the owner’s pocket. Shop
around in either case as prices can and do vary quite
considerably.

Thesecond solution that can be tried is a session
with a c.r.t. Tejuvenator. Designs for rejuvenators
have been published in previous issues of this
magazine—most recently last month. Their principle
is to reactivate the cathode by connecting the grid
and cathode of the tube as a diode. How long the
effect of rejuvenation lasts tends to vary quite a bit
—anything from a few weeks to a couple of years.

Many service engineers employ the third alter-
native approach—to supply the tube with extra heater
current. This is done by connecting a resistor from
any convenient live a.c. mains point in the set—the
mains fuseholder tag for example—to the *“live”
c.r.t. heater tag, leaving the existing heater connec-
tions as they are. A resistor of about 5k} rated at
10W will do—but mount it away from other parts
of the set as it will run hot! This method cannot be
used of course in hybrid sets in which the transistor
supplies are obtained from the earthy end of a diode-
fed heatzr chain.

The second and third methods will give only a
temporary extension to the life of the c.r.t.: sooner

or later a replacement will be inevitable.

Since the c.r.t.’s heater forms part of the series-
connected heater chain along with the other valves
if it goes open-circuit none of the valves will light
up and the set won’t work. Having established that
it is the c.r.t. heater that is a fault and not that of
one of the valves, there is a way in which the tube
heater can be temporarily repaired whilst a new tube
is being obtained. This is to apply a high-voltage
pulse to one heater pin. The pulse will travel through
the heater element, jump the break and in doing so
(if successful that is) weld the two ends together.
The high-voltage pulse is taken from the set’s line
output stage: the procedure is as follows and must
be followed with exireme care.

Remove the c.r.t. base connector and link the two
heater tags of the base connector together with a
piece of wire to maintain continuity through the rest
of the heater chain. Leave the tube e.h.t. connector
in place. Connect a wire from one of the two c.r.t.
heater pins to chassis. Attach one end of a short
length of very well insulated e.h.t. lead to the line
output valve anode (top cap). Keep the other end
from touching any part of the set, switch on and
altow the set to warm up. When the line output
stage is fully operational briefly touch the end of
the e.h.t. lead on to the other c.r.t. heater pin—only
a very quick touch is needed. An arc will be seen
inside the tube neck as the pulse jumps the break
in the heater. Switch the set off and check the heater
continuity with an ohmmeter. If the operation is
unsuccessful it will have to be répeated. The pro-
cedure is usually successful, if not the first time then
on the second or third attempt. Considering that
there is everything to gain and nothing to loose it is
well worth while ‘‘having a go™
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Fig. 1: Typical c.r.t. circuitry (GEC Series 1 chassis). Note
that the brightness control is returned to chassis via a volt-
age dependent resistor: since the value of a v.d.r. increases
as the voltage across it falls the c.r.t.’s grid voltage will rise
on switching the set off, rapidly discharging the e.h.t. and
thus removing the switch-off spot. In some receivers the
earthy side of the brightness control is returned to the
mains neutral side of the on/off switch for the same
purpose, the c.r.t. grid then rising to h.t. potential when
the set is switched off.
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The symptoms displayed when a c.r.t. heater has
a partial short-circuit are very similar to those of a
low-emission tube since the cathode will not be
heated to the full extent. The cure for this fault is
to run the heater from a small transformer which
gives the correct heater voltage—a heater rated at
6:3V will commonly show a reading across it of 4V
if there is a partial short-circuit, therefore a trans-
former with a secondary winding rated to give 6:3V
should be used. If the short-circuit should clear this
will not matter since the voltage applied will remain
the same. Connect the transformer primary winding
to the ser side of the mains on/off switch.

An open-circuit c.r.t. grid will result in a very dim
raster which is unaffected by the operation of the
brightness control. The pulse method can be used
to weld the grid: adopt the same procedure as
previously outlined but in this case connect the
tube’s cathode pin to chassis and apply the pulse to
the grid. There are generally two grid pins—either
will do.

A short-circuit between the grid and cathode of a
c.r.t. will result in a brilliant raster being displayed
since there is no tube bias. Operation of the bril-
liance control will again have no effect. The pulse
method can be used (with kind permission of the line
output valve) to clear the short. Connect up as for
an open-circuit grid but this time touch the pulse
voltage on and off three or four times quickly. When
clearing shorts with the pulss method it is sometimes
necessary to leave the c.r.t. heater in circuit as some
shorts are present only when the heater is alight and
the tube warm.

In most older sets an ijon trap magnet will be
found on the c.r.t. neck, If this is incorrectly posi-
tioned symptoms resembling those of a weak tube
will be experienced. The purpose of the ion trap was
to alleviate the problem of screen burn caused by
bombardment of the fluorescent coating by negative
ions travelling in the electron beam. Tubes with ion
trap magnets had a bent electron gun so that the
stream of ions and electrons emitted by the gun
travelled towards the tube neck. The ion trap magnet
was used to pull the electron stream—minus the
heavier ions—back on to the correct course towards
the tube screen. The magnet must be set for maxi-
mum brightness therefore: never use it to centre
the scan. If after setting the magnet for maximum
illumination the raster is found to be off-centre or
corner cutting is in evidence the picture shift rings
or controls should be used for correction.

It is often found that adequate screen illumination
cannot be achieved even with the brightness control
fully advanced—or alternatively that with the bright-
ness control turned right down the raster is still
visible. Both these defects can bs caused by

Fig. 2: Beam limiter cir-
cuit used in the Pye 173
chassis. Diode D2 in the
feed to the c.r.t. cathode
is normally forward bi-
ased and thus has no
effect on the operation
of the circuit. If the beam
current is  excessive
however the diode be-
comes reverse biased and the positive potential developed
at its cathode reduces the c.r.t current. The signal is a.c.
coupled when the beam limiter comes into action.

Video output
transistor
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a faulty tube but more often the associated circuitry
is at fault. The video signal is usually fed to the
cathode of the c.r.t. while the brightness control
varies its grid voltage (see Fig. 1 for example). In
a number of sets the video signal is a.c. coupled
to the cathode while the brightness control sets
the d.c. level at the cathode. Sometimes the video
signal is applied to the c.r.t. grid while the brightness
control swings the cathode voltage (the 1TT VC200
chassis appears to be the only modern example of
this arrangement). Whichever method is employed
any alteration in the value of resistors or other
components used in the biasing or blanking cir-
cuits can produce a marked effect on the brightnéss
control oparation. The usual offender is the resistor
on the h.t. side of the brightness control. Other
offenders are leaky decoupling or blanking pulse
coupling capacitors or change of value in a potential
divider setting the mean cathode voltage where a.c.
video coupling to the cathode is used or change of
value of a resistor in the video circuit where d.c.
coupling is used.

If there is no raster at all but the e.h.t. is present
how can you be sure whether the c.r.t. or one of
the supplies to its electrodes is responsible? Assum-
ing that the e.h.t. is present the c.r.t. first anode
voltage should first be checked. Something of the
order of 400-600V should be recorded. If this is
absent check the decoupling capacitor, which is
often leaky, and the feed resistor which sometimes
goes open-circuit. As already pointed out an internal
short between the tube’s cathode and grid will
result in a bright, uncontrollable raster. Thus if
both the e.h.t. and the first anode voltages are pres-
ent the next check should be to link momentarily
with a piece of wire the tube’s grid and cathode
tags. If the tube is OK this action will result in the
appearance of a brilliant raster. The fault must then
be looked for in either the brightness control net-
work (check that h.t. is present at the control etc.)
or the video amplifier circuit and the video coupling
to the tube. If with the e.h.t. and first anode voltages
present linking the grid and cathode does not produce
a raster the tube is definitely faulty and will have
to be replaced.

Variations in brightness level can be caused by
a defective tube but are more often caused by a
fault in one of the first anode supply components
or a faulty component or connection in the video
amplifier circuit or tube bias network. Check the
voltages at the various electrodes to find out where
th> variation is occurring. If the fault is in the video
circuit you may have to check right back to the
vision detector. In some recent chassis a pulse feed
from the line output stage is applied to the v.d.r.
on the earthy side of the brightness control to
assist switch-off spot suppression: a faulty com-
ponent in this feed can result in brightness variation.

In a recent case we encountered, a set fitted with
the Pye group 173 chassis exhibited this fault along
with slight streaking across the screen. Voltage
variations were detected at the c.r.t. cathode. As
in several single-standard chassis a beam-limiter
diode is connected in the coupling circuit between
the video output transistor and the c.r.t. cathode
(see Fig. 2). The fault cleared when the diode was
shorted across, proving that it was responsible.

Finally remember that extreme care is necessary
when working with high pulse voltages as described
earlier. If you are in any doubt, don’t doit! ! [ |
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WE must next look at the video output waveform
(the camera output) in some detail. Experience
shows that the first step in many camera servicing
jobs is to look at the output waveform on a ‘scope.
with the output properly terminated. and to com-
pare it mentally with the expected output from a
properly set up and working camera. The output
voltage waveform is in most cases composite—
i.e.. it consists of three separate waveforms added
together within the camera. These are the video
waveform which is the clectrical analogue of the
brightness variations of the scenc focused on the
vidicon target —note that in standard equipment the
white parts of the scene are more positive than the
black-—. the blanking waveform which cuts off the
monitor scanning beam during the flybuck periods.,
and the synchronising (svnce) pulses that keep
camera and monitor running in step.

While the videco waveform is generated within the
camera the blanking and sync pulses may  be
obtained from an external source (known as an
“SPG"-—sync pulse generator). The scans are kept
in step by other pulses from the SPG which arc fed
to the camera oscillators ("line”™ and “field drives™).
Alternatively the sync. blanking and drives may be
generated within the camera circuits with internal
links used to select the correct operating mode—vwe
shall look at this when we come to scans.

Some installations (usually more sophisticated
studios) use a non-composite output., the sync and
blanking signals being added later after processing
and mixing. There are technical advantages in this,
principally that compensation can be introduced (by
varying the timing of the final blanking pulse) for
the signal delays produced by different length
camera cables. Again. links disconnect the pulses
from the video circuits.

Camera Qutput Waveform

Fig. 1 shows two lines of the output warveform
of a correctly terminated camera which has an
average scene varying from bright white to deep
black focused on the vidicon's target. This is what
vou would see if your ‘scope was set to display just
these two lines- -this would involve using a delayed
timebase facility in the ‘scope so that the ‘scope’s
main timebase is triggered only for the time of the
two particular lines per frame. Most ‘scopes do not
have this facility however (and many that do call
for a degree of fiddling to get best results). Thus
when we talk of the “line” wuveform seen on a
simple ’scope what is actually displayed is all the
lines superimposed on top of each other. the “scope
timebase triggering off successive line sync pulses.
This multiple picture is more useful however to the

PART 4 Peter Graves

service engincer who can thus gain an overall
picture of the output: maximum and minimum
levels can be scen at a glance.

The frame waveform looks very similar-—succes-
sive frames are superimposed. the “scope timebase
(now running at a much slower rate than the line
rate} triggering off the frame pulses. There are so
many lines (i.e. 625) that they merge and the overall
cffect looks the same: maximum and minimum
levels can easily be seen.

Either waveform can be used for general servie
ing purposes. Personally 1 prefer the line waveform
since the frume wasveform tends to flicker slightly
due to its lower repetition rate  this can be annoy-
ing if it has to be watched for long periods. If you
are to service CCTV equipment vou should be
familiar with the appearance of both waveforms.
Don’t forget—the line waveform has all the lines
superimposed. the frame wuveform has them spread
out. but individual lines are hard to distinguish—
only a general picture emerges.

There are as shown in Fig. 1 stundard voltage
levels for cach part of the composite waveform.
Two overall standard voltage levels (bottom of the
sync pulses to the peak white leseld are in common
use: IV overall ix used in studios and -3V overall
for industrial applications. These standards are used
throughout the industry and enable different manu-
facturers” equipment to be wused together. The
relative fevels of the wvarious components of the
composite waveform are set by mecans of separate
controls. The reason for two ditferent standard
overall output levels appears to be mainly his-
torical: there is some overlap in use and modern
cameras have sufficient gain to be set to either
standard.

The voltage between the lowest level of the video

Camera blanking Black edge of picture

Standard
output
| ” Hve — levels
ea
g /w,m Black /\
o
>
Video information
+
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Blanking pulses T
+
Black
level
Synchronising pulses o

Fig. 1: Showing the make up of two successive lines of the
composite camera output waveform (not to scale).
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waveform (black) and the bottom of the blanking
pulses is known as the “black level™, *set up” or
“pedestal”—in both systems it is set to 0-1V. The
monitor’s brightness control should be set so that
video signals of the level of the bottom of the
video waveform appear as black on the monitor’s
screen. The lower level of the blanking pulse then
ensures that the beam is completely cut off during
the monitor’s flyback periods. Nothing can be
blacker than this level so the sync and blanking
pulses will not be seen if they are fed to the modu-
lating electrode (grid or cathode). This means that
additional clipping or limiting circuits to eliminate
these parts of the composite waveform—leaving
only the picture information—are not needed. For
this reason any part of the waveform of a lower
level than the bottom of the video component is
referred to as being “blacker than black™.

Setting the Black Level

The black level cannot be set accurately by eye
in the same way that the beam control can be set
—a ‘scope is essential. The camera must of course
be terminated. Sometimes auxiliary equipment can
be used—monitors often have a built in terminating
resistor which can be switched in and out as neces-
sary, or alternatively a temporary termination
consisting of a suitable plug to fit the output of the
camera and containing an appropriate resistor con-
nected between the output pin and earth can be
used. This latter arrangement is known loosely as
a “stuffer” and next month’s article will show how
to build a useful version that makes a good addition
to the tool box. The ‘scope. which has a high-
impedance input that does not affect the termina-
tion, is connected at a convenient point at the out-
put (our practical terminating resistor design has
provision for this).

Focus the camera on a well illuminated scene (a
test card is best for consistent results). Turn the
black level control so that the bottom of the video
waveform rises towards the peak white level. then
reduce the black level until the lowest part of the
video waveform is 0-1V above the bottom of the
blanking pulse. Take care that “black crushing”
does not occur: this is a cramming of the bottom
of the video waveform. Picture a concertina sus-
pended above the floor by holding its top end. If
it is now lowered until the lower end just touches
the floor all the folds will be uniformly spaced.
Further lowering will cause the bottom folds to
close up while the upper folds remain unaffected.
This is what black crushing looks like on the ’scope.
Some cameras can be set up by observing the onset
of black crushing (it depends on the type of black-
level circuit used) and setting the control to the point
just before crushing starts.

Use of Black Crushing

Black crushing is normally undesirable since it
produces distortion of the waveform. It is sometimes
introduced deliberately however. Suppose we want
to superimpose a white title (caption) on to the
opening shot of a sequence from another camera.
The caption camera will see only a small area of
white against a dark background and its auto-target
circuits, which work on the average picture level,
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will turn up the gain. This will result in the dark
current increasing and becoming nonuniform. The
uniform dark background to the caption will con-
sist of various shades of grey therefore and if this
is mixed with the other picture the result will be
unwanted brightness level changes across the final
picture. Provided the caption is well illuminated the
black level control of the caption camera can be
turned down to crush the greys into a uniform
black. the bright, white caption being unaffected.

Before the caption camera can be re-used on a
normal scene the black level must be reset and, as
we have seen, this calls for an engineer with a
scope and a test card. This is often impractical
since the camera may be needed straight away. An
auxiliary black level control which can be switched
in and out as required (Fig. 2) can be fitted to over-
come this problem. The switch (a miniature slide or
toggle type) can be mounted on the rear of the
camera together with the extra potentiometer which
should be of the same value as the main black
level control. Alternatively the switch can consist
of the contacts of a relay, allowing remote opera-
tion. In the normal position set the main black level
control as already described; in the crush position
set the auxiliary control for best results on the
caption being used.

Black Level Circuits

Black level circuits operate in several different
ways. In simple circuits the black level control sets
the operating point of a d.c. restoration circuit in
the video amplifier—the arrangement is basically as
is generally used for colour receiver brightness
control in sets with colour-difference drive. In more
sophisticated circuits the control sets the operating
point of an *“‘auto-black™ circuit which compensates
automatically for changes in dark current (this
depends on temperature and the target voltage) and
drift. Let's take a look at one method of doing this.

Vidicons are designed so that optimum results
are obtained when the scanned area is restricted to
a certain size (for a one inch vidicon it is a rectangle
0-375in. high by 0-5in. long). Methods of setting the
scan size vary as we shall see when we come to
discuss the scans, but some cameras have an opaque

. plastic mask (with the correct sized aperture cut

out) which fits snugly over the vidicon faceplate—
the mask often forms part of the target lead clamp-
ing assembly. If the target is overscanned (see Fig.
3) images of the rear of the mask can be seen.
These images must be deepest black since they are
in a permanent shadow created by the opaque mask.
It was mentioned in a previous article that the
system blanking pulse is longer than the camera
blanking pulse which suppresses the scanning beam
during flyback: it is longer in the time sense—it
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Fig. 2: Adding a black crush control.
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Fig. 3: One method of obtaining a black level reference.

lasts longer. Thus part of the picture ‘‘seen” by the
scanning beam is blanked off by the system blank-
ing pulse—the picture on the monitor is smaller
than that scanned on the target. The scan sizes are
adjusted until the vidicon mask edges are just out
of sight on the monitor picture. The video circuitry
up to the point where system blanking is applied
“sees” a wider picture however: this would appear
with black bars around it if it could be displayed on
a monitor. Thus the muask provides a permanent
black reference which does not depend on picture
content. Being part of the picture however this
reference level varies with changes in the dark cur-
rent. This enables the auto-black circuit to make the
necessary compensation to hold the black level con-
stant at the level to which it has been set. Variations
on this scheme use the blackest part of the actual

picture as the reference (some systems can use either
the mask or the blackest part of the picture)—
different manufacturers have their own preferences.

Multi-camera studio installations have a par-
ticular problem with black level setting. If the indi-
vidual cameras are not accurately matched, areas of
grey or black will appear to change tone when the
scene is viewed by a different camera. The cameras
are first set up as previously described. Then, with
approximately the same focal length lens on each
camera so that they all see the same scene, they
are moved together to view a suitable scene—say
a large light box with an illuminated test chart on
it. A video switch box or in sufficiently sophisticated
set ups the vision mixing panel can be used to
select the outputs from the various cameras. The
switch box selector buttons are mechanically inter-
locked so that only one button can be depressed at
a time, selecting the appropriate camera and ter-
minating the unused inputs. Practical details for
making one of these units will be included in next
month’s instalment. The camera outputs are then
selected in turn and the black level controls finely
adjusted for minimum tonal change between the
cameras. This is a somewhat fiddly job!

Misadjustment of the black level control—too
high or too low-—can result in no pictures. When
you have a correctly working camera in front of
you try adjusting the control from one end of its
travel to the other (in normal operation the control
should be left somewhere near its mid-point) so
that you are familiar with its effect. If you suspect
that a camera’s black level control has been tam-
pered with (misadjustment is often encountered as
a result of misguided attempts to “cure” a no pic-
ture fault) first mark its position then move it over
its whole range of travel to see whether any sort of
picture can be obtained. If not set it to about mid-
point and check the other controls (beam and target
or target limit first). Black level setting is another
situation where after the adjustment has been made
it is convenient to mark the final potentiometer
position for future reference.

CONTINUED NEXT MONTH

ACOUSTIC WAVE FILTERS FOR TV

The acoustic or surface wave filter to replace the
conventional i.f. transformer has been a long time
coming—and hasn’t arrived yet in production re-
ceivers. Mullard Research Laboratories who have
been working on this development for some while
have now reported however that advances in mater-
jals and design techniques have led to an acoustic
wave, single-chip i.f. filter for television receivers
suitable for large-scale production. The advantages
of acoustic wave filters are their small size—a SOMHz
filter measures about 30 microns—and the fact that
no adjustments are necessary. The main problem
seems to have been that of obtaining repeatable
characteristics—in the case of filters for television
use of getting the correct bandpass response.

The acoustic wave filter consists of two trans-
ducers—input and output—mounted on a piezo-
electric‘ceramic or crystal chip. The signal is con-

verted to an acoustic—ultrasonic properly speaking—
waveform which is coupled by the chip from one
transducer to the other. The design of the trans-
ducers, each of which consists of a pair of inter-
digital arrays—rather like two combs interleaved—,
determines the bandpass characteristics. The con-
struction of an acoustic wave filter is theoretically
simple but the success of practical designs depends
on the characteristics of the material used for the
chip and the dimensions and spacings of the trans-
ducers. The Mullard researchers claim to have made
advances in both these fields. Transducers have been
computer designed and i.c. techniques adopted to
deposit them on the chip. On the materials side
large diameter crystal structures have been grown,
reducing costs significantly. The television acoustic
wave i.f. filter chip developed by MRL is 0-5mm
thick, 8mm long and 4-5Smm wide.
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The Field Timebase

The field timebase consists of a PCL85 working
in conjunction with an EF80. Over the years we
have come to regard the EF80 as one of those nice
reliable valves that rarely give trouble. This is true
but it still pays to keep one or two around. We have
found the EF80 to be the cause of no field scan in
many instances though the PCLS85 is by far the more
likely offender.

Apart from valve failure it is an unfortunate fact
that the field output transformer is the cause of
many defects in this chassis. These range from an
open-circuit winding causing complete field collapse
to shorted turns causing lack of height and poor
linearity or an open-circuit linearity winding causing
excessively bad linearity.

Having said this however we would hasten to add
that it pays not to condemn the transformer too
readily. In a large number of cases the complaint of
excessive height with poor linearity has turned out
to be a defective linearity control. These have the
habit of developing an open-circuit at one of the
track end rivets (as pressure with a screwdriver will
often prove). A 100k2 resistor wired across the ends
will give the effect of a midway setting until a new
control can be fitted.

Do not omit to check the more run of the mill
items in cases of reduced scan and poor linearity.
The use of two output pentode cathode resistors
(both 560(%) on drop-off tags should not escape atten-
tion—it is not unknown for one to drop out of sight
leaving the other to overbias the stage causing severe
top compression. An open-circuit cathode electro-
lytic (C4011) will cause drastic bottom compression
in addition to a less severe overall loss of height.

Even loss of height is generally caused by a failing
PCLS85, with the possibility of a change of value in
a resistor in the height control circuit running this
a close second. The resistors to check are R4039
(470kY) and R2165 (1:5MQ). The latter is on the main
panel whilst the former is on the separate field
timebase panel along with the height control etc.
The 33k resistor R4048 (EF80 anode load) is a
less common cause of this fault but is still one worth
bearing in mind.

The value of R4042 (3-:3M(2) can change to push
the hold control setting to or off the end of its travel.

Field Collapse
Whilst a straight white line across the screen can
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be due to several faults in the timebase (oscillator
stage not oscillating or amplifier not amplifying) a
line which is curved should immediately call atten-
tion to the field scan coils or the thermistor (R1652)
in series with them. The latter can be checked with-
out trouble by the simple expedient of shorting it
across. More often however it will be found that if
one lead is disconnected from the coils a meter
check will show no continuity. In this event there is
no alternative to ordering a new set of coils of the
correct type. If a set of Philips coils is to hand there
is no problem. Fitting a set of different make how-
ever will not solve the problem as the width and
height will be of an unacceptable aspect ratio and
the linearity will be poor.

Intermittent Hum

One of the regular complaints received about
these and earlier Philips models is sudden appear-
ance of hum on the sound with a less obvious slight
curve to the raster. Whilst the trouble can quite
correctly be identified as poor smoothing the capaci-
tors are not likely to be at fault—we refer to the
large smoothers to the left of the right-hand
screened section. These are secured by a clamp and
are earthed by a lead from the end tags to the field
timebase panel frame. If the clamp is tightened and
a further lead is taken from the end tags to an
alternative earth point on the main deck no more
trouble will be experienced. Later production runs
were modified in this way and there are some models
therefore that will not exhibit this defect.

Tuner Unit

The tuner is fairly trouble free except for the
coil return spring which has a habit of snapping at
the anchor end, making tuning impossible. If a spare
spring of the correct type is to hand there is no prob-
lem of course. It is often the case however that the
correct spring is not immediately available: rather
than having the set out of commission for a week
or so some sort of replacement can be made up and
should serve as well as the original,

Probably the easiest way out is to employ a coil
spring (such as is used for drive cords) with a length
of nylon cord. Put a loop in the end of the cord and
pass this under the bar recessed in the drive gear
wheel. Take a turn round the gear wheel and attach
the spring with a nut and bolt to a convenient point
towards the rear of the tuner frame. Pass the cord
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Fig. 3: Circuit of the it. strip, sound and video output stages and sync separator, Philips 300 chassis.

I/n some sets a 6.8k Q resistor is connected in parallel with R2558. A 100Q resistor (R2103) is connected in series with the earthy side of C2039 in some receivers.
Voltages measured with no signal and with the brightness, volume and contrast controls set to minimum, using a 100k Q/V meter.
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Paid

through the spring eye, stretch and knot and then
ensure that the tension is enough to return the gear
whee! and quadrant to the stop position as deter-
mined by the push-button selected and rotated.

The design of the tuner is quite simple compared
to the earlier integrated (six button) type and apart
from the necessity to replace one of the transistors
once in a while (no signals or very noisy signals)
no other trouble should be encountered.

IF Panel

The tuner output is taken to the i.f. pane! where
after filtering the signals are amplified by the con-
trolled stage T2186 (BF196)—a.g.c. is also applied
from T2189 collector to the tuner unit. The ampli-
fied signals are then applied to the straight amplifier
T2187. Note that some circuit diagrams show
R2115 from the base of this transistor connected
directly to HT3. This is of course wrong: R2113 is
connected from HT3 to the junction R2115, R2109,
C2054 to bias the stage.

The output from T2187 is taken to can A which
contains the final i.f. amplifier T2676—a large-signal
transistor of the BF197 type—and the detector com-
ponents. The output from can A feeds the video pre-
amplifier stage T2188 which with the a.g.c. transistor
T2189 is under the influence of the contrast control.
The signals at the collector of T2188 pass via C2046
to the video amplifier V2002a (PFL200): the 6MHz
tuned circuits in this coupling pick off the inter-
carrier sound signal for feeding to T2183 and pre-
vent it reaching the video amplifier. C2046 removes
the d.c. component from the video signal: this is
restored by X2194 (BA144). D.C. coupling is then
used from the video amplifier to the c.r.t. cathode.
The *“b” section of the PFL.200 serves as the sync
separator.

Faults in the IF Strip

The whole vision strip is fairly trouble free as a
rule except for can A containing the final i.f. tran-
sistor and the detector components. Sometimes the
trouble is due to the transistor being open-circuit
(resulting in no picture or sound signals) but more
often the fault is more difficult to diagnose due to
its varying nature, the symptoms being intermittent
loss or partial loss of signals which can be restored
briefly by moving the can. Complete replacement of
can A is the obvious solution but this begs the ques-
tion of what was actually wrong, Very close inspec-
tion coupled with a resistance test will generally
reveal an open-circuit track from point C to 1.2670.
It can be repaired with a delicate touch without
disturbing the other parts of this rather fragile as-
sembly.

Another point which is always worth checking at
an early stage is the supply track to the contrast
control. This seems to become open-circuit at the
drop of a hat. There should be about 11V at the
stider.

Apart from the trouble described with can A
there are few faults which cannot be located by
taking voltage readings at the points indicated:
roughly speaking if the emitter voltage is right the
stage is working.

Diode X2192 can go open-circuit, removing the
a.g.c from T2186 so that the picture is over contrasted
and cross-modulation is present.
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Points of Interest

We have already mentioned that the PCL85
pentode cathode resistors (R4036 and R4037) are
of the “drop-off” type. There are other drop-off
resistors on this same panel: these control the
supplies to different parts of the rceiver.

R4052 (100¢?) is the h.t. supply resistor to the
anode of the PCL82 sound output pentode (via the
output transformer of course). In view of the fact
that this valve runs into trouble quite frequently it
may be thought that this resistor would be one of
the first to fall away. This is not so however. On
the rare occasions when it does drop off remember
that after clearing the original fault (normally a
defective PCL82) the absence of h.t. to the anode
will result in heavy screen grid current with
resultant overheating of R1547 which as already
mentioned is situated between the tags of the
smoothing electrolytics. We mention this as the
positioning of com