
I I
SERVIC1NG.CONSTRUCTION.COLOUR DEVELOPMENTS

ALSO:
TWEAKING THE OLDER SET
ALIGNING PAL DECODERS
RENOVATING THE THORN I300/850 CHASSIS

20p

APRIL

1912



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, LONDON, W.7
Telephones : 01-567 5400 01-567 2971 01-579 3582

42 WEST END, STREET, SOMERSET 045-84 2597
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PHILIP H. BEARMAN, AVALLVEAESDINAGNDNAMTUEBEINS

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, CRM173, MW43-80, MW43-69.,
CRM172,2 AW43-88, AW43-89, CM E1705, CM E1703, C17AF 17" £5.87p

Cge.

55p
CME114W903,

C19AH
CME1902, CM E1901, AW47-90,A47-, AW47-91,

19- Lip/37p 60p
CME2101,
MW53-20, MW53-

AW53-88,
80, CME21

AW53-804 9, CRM211, CRM212, 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" A63.11X, A63.200X £57.00 plus £1 carriage

All prices net trade, old glass not required.

TSD282 11" £12.50
A28 -14W 11" £10.50
MW31-74 12" £3.00
TSD290 12" £9.80
13BP4 13" £14.00
MW36/24 & 44 14" £475
CME1601 16" £7.50
CM E1602 16" £10.15
CME1906 1
A47 -13W f 19" £10.12
A47 -11W 19" £950
A50 -120W 20" £10.50
CME2306
A59 -13W 23" £15.00
A59 -11W 23" £11.10
CME2413 24" £13.00

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: 01-449/1934 (Robophone) and 449/1935

rebuilt T.V. tubes
for men of vision

Current types.17' £4 75 21' £3 50
19' 0.00 23' £6.00

Panorama & Rimguard types
19' £3.00 23' £9.00

Twin panel
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19' L750 SO DON'T DELAYCash or P.O. with order no C.O.D. Carriage free
in England, Scotland, Wales. Add '75p for carriage We have developed a colour television course
Northern Ireland. For all enquiries please send S.A.E. geared for the service engineer which will
Each tube fitted with new electron gun assembly. enable him to tackle any problem in colour
Fully guaranteed for two years against any fault television.except breakage.

T.V. Aerials U.H.F & Colour. The course consists of 10 lessons on colour
5 elements £125p, 10 elements £1.50p, mixing, Pal colour system, colour
17 elements L225p, add 32113 p & p. receivers, decoders, IF circuits, time -Please state channel or group. bases, convergence, waveforms, set-upEach aerial
Enquiries

fitted with mast clamp.
for other aerials welcome. procedures, test equipment, fault find -

ing, typical circuits. Fee for complete
details to:

1(. s dt ltd course 10 gns. Write for without obligation

DAYLIN ELECTRONICS
Providence Mills, Viaduct Street, (Dept. A) la Avebury Road

Stanningly, Nr. Leeds, Yorks.
SOUTHEND-ON-SEA
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LINE OUTPUT TRANSFORMERS
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 DM4C (70°), DR1, DR2, DR121 £4.50. DR95, DR606 £4.50.
DEFIANT 9A40 to 9A63. Prices on request.
DYNATRON TV30, TV35, TV36, TV37, TV38, TV39, TV40, TV41, etc. £4.00.
EKCO T231, T284, TC267, T283, T293, T311, T326, T327. T330. TMB272, T344, T344F, T345. TP347, T348, T348F, TC347, TC349,

TC356, T368. T370, TC369, T371, T372, TP373, TC374, 7377A, T393, T394, 433, 434, 435, 436, 437 all at £4.00.
FERGUSON 306T, 3081, 4061, 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, T1002/1,11004. 11005,11023,11024, 11027, 11027F, TP1026, 11071, 11072, 11121, TC1122, TC1124,
T1125, TC1126 £4.00. 1154, 1155 £4.75.

G.E.C. BT302, BT342 £350. B1454DST-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, QV10, QV30, RV10, RV2O. RV30, PVP20 14-50. Featherlight £4.50. VC1-VC2-VC3-VC4 E450.
MASTERADIO 4013 DST, D500 DST, D507 DST £4.50.
MARCONI VT153, 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 £4.13. 1100, 1110, 5600, 5601, 5602, £4.00.
PHILIPS 11TG190 to 241301 MOO.
PILOT PT450, 452, 455, 650, PT651, P60A, P61 £4.00.
PYE V200, V400, 200LB, 210, 220, 300F, 3005, 310, 210S, 410, 510, 530. 600, 620, 630, 700 A or D. 710 A or D, 830A or D or LBA

£4.00. 11U 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 1440.
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 1440.
STELLA T1011U 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 14-00.
Post and Packing 26p. C.O.D. 30p extra. SAE ALL ENQUIRIES.

Dept. "R" E. J. PAPWORTH AND SON LTD.
80 MERTON HIGH STREET, S.W.19 01-540 3513 01-540 3955

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED! TV's 19" NOW £11.95

-
TWO YEARS GUARANTEE ALL MODELS

405/625: 19" £25.95, 23" £35.95  .
FREE CATALOGUE

a
DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

carr. £1.95

SETS 141'.104'f.1;"1.101.' 'Avlit,,11';'Ai;,"11;L61,)M.146,1)4`t.',12)1i!4"Ei.

IRS .28
185 22
1T4 16
;84 -26
V4 .37
U40 -31

5V40 .35
3Y30T .26
'Z40 .35
6!30L2 .54
6AL5 .11
i'A.M6 .13
eAQ5 12
6AT6 .20
cAU8 .20
613A6 .20
6BE6 .21
6E36 -41
6BW7 -52
6F14 .40
111,23

-68er25 3
6.170 24
61(70 12
11(80 .17
6u7G .35
flsti7GT -30
6V60 -28
6\'80T281'X413
i )(EMT IS

0P13 -58
2AT7 .17

12AU7 -20
12AX7 .22
19B1360 .80
20F2 17
20P3 .77
 01.4 22
 5L0GT .19

51.1441T .57
001 .28

85
ESS EX

TORQUAY

Minimum

30015 .58
30017 -7/3
30018 '61
3095 114
30FL1 411
30FL12 .09
30FL14 .118
30L1 19
301.15 437
30L17 .87
30P4 -57
30P12 12
30P19 .57
30PL1 10
30PL13 .89
30PL14 435
35L6GT 45
35W4 15
35Z4GT .85
807 .45
AC/VP2 .77
B349 .65
B729 42
CCH35 437
CY31 .30
DAF91
DAF96 436

.22

DFS3 18
DF91 .16
DF96 -36
D157710
DK32 33
DK91 18
DK92 48
DK96 18
DL35 -40
DL92 413
DL94 1E7
DL96 48
DY86 14
Mtn .84
DY802 43

READERS
.

post packing

Ally pa reel iii-ureol

EABC80 .32
EAF42 60

.10
EBC33 .40
EBC41 14
EBC90 .88
EBF80 ' 18
EBF89 19
ROCS' .17
ECC82 10
ECC83 45
ECC85 414
ECC804 .64
ECF80 .31
ECF82 113
ECH35 435
ECH42 18
ECH81 419
ECH83 40
ECH84 46
ECL80 .30
ECL82 .31
ECL86 .35
EF39 -38
EF41 .60
EF/40 .23
EF95 48
E:86 .30
EF89 48
EF91 -13
EI.Y2 .30
EF93 -65
EF18:= .28
EF184 .31
EH90 415
EL33 .56
EL34 .45
EL41 .54
EL84 -23
EL90 116
EL95 -33
EL300 412

GARDENS,

on I valve
(3p. per valve

a,:iii., 41:1111:11,

E3180 18
E1481 18
E1184 412
E1687 .34
EY51 .33
EY86 19
EZ40 .43
EZ41 48
EZ80 .28
EZ81 18
0230 34
0Z32 .40
0Z34 48
KT41 .77
KT61 .65
KT68 .78
LN319 4111

LN329 .72
LN:439 .63
N78 .87
PABC80 -34
PC86 .47
PC88 .47
P096 42
PC97 -39

.51
P
PC084C900

489
PC085 18
PC088 .40
P0089 -45
PC0189 .48
PCC805 416
PCF80 -28
PCF82 -311

PCF86 48
PCF800 -58
PCF801 la
PCF802 ea
PCF805 411
PCF800 10
PCF808 .68
PC71.82 412

RADIO
REDBRI01DG

Tel.
7p., on each

extra)
ill tran,i1

PCL83 .1571UAF42
PCL84 -34
PC1.85 18
P0L86 .88
PCL88 435
PCL800 -75
PENA4 -77UCF80
PEN36C 10
PFL200 .62
PL36 .49
PL81 .44
PL81A .47
PL82 .31
PL83 33
PL84 -30
PL500 -63
PL.604 -83
PH84 -33
PX25 .95
PY32 411
PY33 .56
PY81 .26
PY82 -25
PY83 .28
PY88 .33

,34PY800
,34PY801

R19 .30
R20 .56
U25 .84
U26 .58
U47 -64
U49 .56
U52 -31
U78 .24
U191 - 19
U193 48
U251 434
0301 48
11329 18
0801 .80
UABC, '32

-550 744E,
ILFORD,1

additional

lip extra.

.50
UBC41 .52
UBF80 .34
UBF89 .32
UCC84 -32
UCC85 'as

.32
UCH42 .58
UCH81 22
UCL82 .32
UCL83 .55
UF4I 66
UF89 80
UL41 -57
UL84 -30
UM84 -22
11Y41 .39
UY85 .2.6
VP4B -77
W77 .43
Z77 -22
Transistors

AC107 .17
AC127 .18
AD140 '37
AF115 20
AF116 .20
AF117 -20
AF118 48
AF123 .17
AF127 .17
0026 .25
0044 .12
0043 .12
0071 .12
0072 .12
0075 .12
0081 .12
00811) .12
0082 .12
00821) .12
00170 .23

valve,

COMPONENTS
MUST BE CLEARED

Transistor Radio Co : 15p
each. Size 9f x 64' x 34'. Post 15p.
Speakers: 35p. 24' 90. Brand
new. Post 15p.

Press Button Switching Units
4 Banks 25p 6 Banks asp I" & P 5p

COLOUR TV's
25" £185.00
19" E145.00

A selection of recent rears models.
U.K. manufacture.

Regret personal shoppers only.

Precision Tape Motors: £I.95.
200/250V. Famous German menu-
facturer. Post 20p.

Transistor Gang Condemn:
20p. Miniature AM. Post free.

Modern Gang Cond : 30p.
AM/FM or AM only 20p. Post 10p.
Record Player Cabinets: L.3-75.
Designed for the modern auto-
changer size 17 x 15 , 71 PP 55p.

Valve ELLEN) 50p. Only stock in
the country.

Pots.: 25p cock Post 5p. O'SW
500/500 KG. D/SVV 500/100 KG.
D/SW I meg./100 KG. 5,5W
500/500 KG. SiSW 500;1 met).

TV TUBES
GUARANTEED

1V
14' £3.95;
21e & 23s
Exchange Bowls

REBUILT
2 YEARS

11

7' 4 19' 15.95;
£6.45

carr. 55p.

DUKE 6c CO. (LONDON) LTD.
62113 ROMFORD ROAD, MANOR PARK, (.12
Phone 01-478 6001-2-3 Stamp for Free List
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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 IP) AW47-9 1 (M) C19/AK
(M)

CME1902 (M) 173K (MI
A28- 1 4W (P) MW43-64 (M) C21/IA CME1903 (M) 2 I 2K

(M)A31 -18W (P) MW43-69 (M) C21 /7A CME1905 (M) 7205A
A47-1 I W (P) MW43-80 (M) C21 /AA (M) CME1906 7405A

(M)A47 -I 3W
(M)

MW52/20 (M) C2 1 /AF CME1908 IM) 7406A
A47 -14W MW53/130 (M) C21/KM (M) CME2101 (MI 7502A

(M)A47 -17W (P)
A47 -18W (P)

AW47-97 (M)
AW53-80 (M)

C21/5M (M)
C23/7A (M)

CME2104 (M)
CME230 I (M)

7503A
7504A (11

A47 -26W (P) AW53-88 (M) C23/10 (M) CME2302 (M) 7601A (M)
A59 -I I W (P) AW53-89 (M) C23/AK (M) CME2303 (M) 7701A (M)
A59-1 2W (P) AW59-90 (M) CME1101 (P) CME2305 (P) CRMI 21 (M)
A59- I 3W (T) AW59-91 (M) CME I 201 (P) CME2306 (T) MW3 I -74 (M)
A59 -I 4W (T) C17/IA (M) CME 1 402 (M) CME2308 (M) A50-120W/R
A59-I5W

((T)
C17/5A (M) CME I 601 (P) CRM 172 (M) (P)

A59 -14W C 1 7/7A (M) CMEI602 (P) CRM173 (M)
AW36-80 01 C 1 7/AA (M) CME 1702 (M) CRM212 (M)
AW43-80 (M)0 C 1 7/AF (M) CMEI703 (M) CRM211 (M)
AW43-88 (M) C17/FM (M) CME1705 (M) 235P4 (M)

(M) C 1 7/5M (M) CME 1706 (M) 171K (M)
AW47190 (M) C19/10AP (T) CMEI901 (M) 172K (M),

LAWSON TUBES
18 CHURCHDOWN ROAD,

MALVERN, WORCS.

Malvern 2100

2
YEARS' GUARANTEE
FULL TUBE FITTING
INSTRUCTIONS

Tubes are despatched day of order
by passenger train, road or goods
taking far too long for customers
satisfaction.

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 Lobel"
CRTS are completely rebuilt from selected glass,
are direct replacements and guaranteed for two
years.

Brand
New

Tubes

Red
Label

Rebuilt
Carr.

Ins.

17" (M) L6.25 L4.97 - 12" - 19"

19" (M) L7.25 L525 62p
21" (M) L13-50 £6.95 -
23" (M) L9.75 L725
19" Twin Panel (T) £10.25 N.A. 20" - 23"
23" Twin Panel (T) £15.50 N.A. 75p
19" Panorama (P) L9.38 L6.95
20" Panorama (P) £10.50 L7.50
23" Panorama (P) £1195 L8.75 J
16" Panorama (P) £8.50

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

Rebuilt with new Electron
Guns at under 50% normal
list price

SUFFOLK TUBES
LIMITED

261 CHURCH ROAD,

MITCHAM, SURREY
01-640 3133

Britain's largest INDEPENDENT
TV Tube rebuilder

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

.-t get \1v..

After brief, intensely interesting study -
undertaken at home in your spare time -
YOU can secure a recognised qualification
or extend your knowledge of Radio and T.V
Let us show you how.
FREE GUIDE

Our Free Guide contains 120 pages of
information of the greatest importance to
both the amateur and the man employed
in the radio industry. Chambers College
provides first rate postal courses for Radio
Amateurs' Exam., R.T.E.B. Servicing Cert..
C. & C. Telecoms., A.M.S.E. (Elec.). Guide
also gives details of range of certificate
courses in Radio,'TV Servicing. Electronics
and other branches of engineering.

Write now for your copy of this valuable
publication. It may well prove to be the
turning point in your career.
Founded 1885 Over 150,000 successes

CHAMBERS COLLEGE
(lncorp. National Inst. of Engineering)
(Dept. R58) Aldermaston Court, Reading. RG7 4PF

U.H.F. TV AERIALS
Suitable for Colour and Monochrome Reception

All U.H.F. aerials
now fitted with tilt-
ing bracket and 4
element reflector.

LOFT )10UNITNG ARRAYS. 7
element f213. 11 element £2.75.
14 element E3.25. 18 element £3.75.
WALL MOUNTING e/w WALL
ARM AND BRACKET. 7 element
£323. 11 element £3.75. 14 ele-

trivia £4.23. 18 element £4.75. CHIMNEY
MOUNTING ARRAYS e/w MAST AND LASH-
ING KIT. 7 element £4. 11 element £4-50. 14
element £4.75. 18 element £513. MAST MOUNT-
ING arrays only 7 element £2.25. 11 element
£2.73. 14 element £313. 18 element £3.73. Com-
plete assembly Instructions with every aerial.
LOW LOSS coaxial cable 9p pt. KING TELE-
BOOSTERS from £3.75. LABGEAR all band
V.H.F.-U.H.F.-F.M. radio mains operated pre -
amps £7.50. State clearly channel number
required on all orders. P.p. on all aerials 50p.
Aces. 13p.- C.W.O. Min. C.O.D. charge 25p.

NBC -/TV -FM AERIALS
BBC (band 1) Wall 8/D £2. LOFT Inverted 'T'
£1.25. EXTERNAL 'H' array only £3. ITV
(band 3) 5 element loft array £2.50, 7 element £3.
COMBINED BBC -ITV loft 1 +5 E2.75. 1+7 £3.50.
WALL AND CHIMNEY UNITS ALSO AVAIL-
ABLE. Pre -amps from £1175. COMBINED U.H.F.-
V.H.F. aerials 1 + 3+ 9 £4. 1+5+14 £4.50.
1+7+14 £5. FM RADIO loft 8/D £1. 3 element
£315. 4 element t3.50. Standard coaxial plugs
9p. Coaxial cable 5p yd. Outlet box 30p. P.p.
all aerials 50p. Aces. 30p. C.W.O. Min. C.O.D.
charge 25p. Send 5p for fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade

London Road, Mitcham, Surrey
01-648 4884
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STEPHENS
ELECTRONKS, Dopt. T,
163 siasnit ROAD,
AYLESBURY, BUCKS.
Tel: AYLESBURY 84619

SEND S.A.E. FOR LISTS
GUARANTEE

Satisfaction or money
refunded.

GUARANTEED VALVES BY THE LEADING MANUFACTURERS BY RETURN SERVICE
1 YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS' ON OTHERS

AZ31 5011
AZ50 605
CBLI 80p
CBL31 855
CY31 35p
DAF91 41p
DAF96 41p
D991 45p
DF96 45p
DK91 5710
DK96 5740
DL9'2 3740
DL94 3745
DL96 48p
DM70 3245
DY86/7 405
DY802 424p
E55L 22.75
E88CC 40p
E13OL 14.50
El8OF 95p
EABC80 529p
EAF42 50p
EBC33 55p
EBC41 4745
EBC81 32/D
EBC90 471P
EBF80 40p
&BIM 40p
EBF89 40p
EB91 265
EC53 50p
EC86 800
110.88 60p
F.C90 30p
EC92 321p
ECU 474p
9.0081 40p
ECC82/3 421p
ECC84/5 421D
ECC88 55D
E88CC 821p

ECF80/2 474p EL803 859
ECF86 659 E1.821 55p
ECH35 674p ELL8O 75p

68p EM34 80p
51p EM71 8240
40p EM80 405

474p EM81 421p
40p EM84 374p
49p EM87 555

574p EN91 3245
49p EY51 405

EY80 455
EY81 40p
EY83 55p
EY88 405
EY87 4240

41p EY88 424p
8139 EZ35 2745
40p EZ40 469

424p EZ41 465
50p EZ80 274p

4715 EZ81 274p
774p EZ90 255

(1810C WOO
GY501 800
GZ30 374p
0Z31 805
GZ32 47411
GZ33 80p
GZ34 55p
HK90 321p
HL92 3511
HL94 40p
KT66 £1374
KT88 1128
N78 21.05
PABC80 40p

ECH42
ECH81
ECH83
ECH84
ECL80
ECL82
ECL83
ECL86
ECLI.800

1110
EF39 52111
EF80 40p

EF85
EF86
EF89
EF91
EF92
EF93
EF94
EF95 624p
EFI83 58p
EF184 355
E2809 12-10
EF800 61.00
EF804 21.00
EF811 755
EL34 524p
EL36 4780
EL41 55p
EL42 6740
EL81 50p
EL83 410
EL85 4240
EL86 42411
EL90 824p
EL91 26p
EL9S 85p
EL360 11-16

PC86/8 515
PC95 38p
PC97 415
PC0,84 46p

PCC85 421P
PCC88 70p
PCG89 618
PCC189 81p
PCF80 51p
PCF82 5210
PCF84 4710
PC988 810
PCF200/1 81p
PCF801 615
PC9802 810
PC9805 65p
PC9806 81p
PCF808 874p
PCH200 705
PC182 51p
PCL83 61p
PCL84 51p
PCL85 521p
PCL86 51p
PD500 81.521
PFL200 74p
PL36 84p
PL38 905
PL8I 51p
PL8IA 1121p
PL82 380
PL83 51p
PL84 41p
PL500 824p
PL504 85p
PL505 21.45
PL508 81-00
P1509 21.54
PL802 865
PL805 885
PY33 624p
PY80 3240
PY81 418
PY800 41p
PY801 41p
PY82 850

PY83 600
PY88 41p
PY500 1140
PZ30 80p
QQ1J02-612.10
QQUO3-10

11-25
QV03-12 65p
RI9 665
R20 75p
SU2150A 755
TT21 12.40
TT22 12.60
1118/20 87/11
U20 674p
1125 75p
U26 75p
U31 45p
U37 81.50
U50 30P
U52 30p
U78 265
U78 259
11191 75p
11201 365
U381 40P
U282 405
11301 574p
U403 SOP
U404 371p
U801 81-00
UABC80 524p
UBF89 40p
UBC41 49p
UCC,85 46p
UCH42 69p
UCH81 54p
UCL82 51p
UCL83 810
UF41/2 55p
UF80/5 8749
UF89 41p

UL41 57/p
ULM 5511
UM80/4 45p
11Y41 405
UY85 84p
U25 75p
U26 76p
11191 724p
1.1193 41p
11301 86p
W729 65p
7.759 *1.224
0A2 824p
0A3 45p
OB2 3210
OB3 50p
003 35p
OD3 324p
3Q4 40p
384 35p
3V4 40p
5R4GY 55p
51140 30p
5U4GB 3741/
5V40 40p
5Y3GT 305
5Z3 45p
524GT 40p
6/3012 75p
6AB4 3245
6AF4A 474p
6A07 374p
6AH6 50P
6A18 295
OAKS 309
6AK6 5750
6AL3 424p
6AL5 16p
6AM5 255
6AM6 224p
6AQ5 321p
6AQ6 50p

OARS 324p

BAGS
611 3 3261:

6.6.9713 80p
OATS 95p
6AU6 29p
6AU6 300
6BA6 4710
8BE6 800
6BH6 4210LB3K67A

Sop421

6BLS 35p
6BN5 4210
613.1i6 40p
6BQ5 2.5p
6SR7 75p
6BR8 95p
6BW6 821p
6BW7 69p
6BX6 255
6BZ6 321p

6C5GT 35p
6CD60 81.40
6CA4 271P

80p

BC BCC7

2752448p

663D60A 11-15
6007 45p
6CH6 55p
6016 50p
6CW4 13259
6CY5
6CY7

409
60

60636 674p
6DK6 42/p
6DQ6B 60D
81/1114 75p
62A8 55P
6E117 32/5

CATHODE RAY TUBES
New and Budget tubes made by the leading manufacturers. Guaranteed for 2 year . In the event of failure
under guarantee, replacement is made without the usual time wasting forms.

Tipe New Budget Type

24.50
£450

MW38-20
MW36-21
MW43-69Z

MW43-80Z
AW43-80Z

AW43-88
AW47-90
AW47-91
A47 14W

147 13W
A47 -11W
A47 -26W
/1.47-26W/it

CRM171
CRM172
CRM173
CME17O2
CME1703
CME1706
C17AA
CI7AF
CMEI705

A47 14W
CME1901
CME1902
CME1903
Cl9AH
CMEI906
CME1905
CME1905
CME19I3R

£8 60
26 80
£8 60
£860
£8 60
£8 00
£8 80
£8 60

25 95
£5.95
£5 95
25 95
£5 95

£10.271
£8.884
£8884
29.339

£4624
£4625
£4.625
£4621
24.624
14.823
84824
14.824

14-87
14-87
14-87
24.87
24-87
13-50
87.00
27-75

New

550-12000/R CME2013 13085
AW53-80 £8934
AW53-88 CME2101 28.934
AW59-00
AW59-91 CME2303 !9.584
A59 -15W CME2301

CME2302
CME2303

A59 -11W CME2305
A59 -13W CME2306 113 85
A59 -16W CME2306 813 85
A59 -23W CME2305 11260
A59-23W/R 212 80
A61-120W/R CME2413 !13.50
A05 -11W CME250I £1850
COLOUR TUBES
A49 -191X 19 inch 152 50
A56 -120X 22 inch 157 50
A63-1 1 X 25 inch 182-50
PORTABLE SET TUBES
T8D217 11150
T8D282 211.50
A28 -14W 29.189

CME1601
CME1602

A discount of 10% is also given for the purchase o 3 or more tubes at any one time.
All types of tubes in stock. Carriage and insurance 75p anywhere in Britain.

Budget

£625
£625

£720

29 584 2720

210.974
810.974
11350
21050
11150
21450

Not
supplied

17-76
28.00

6EJ7 35p
66575 60p

70p

65K7 324p
6SL7GT 324p
69N70T 30p

1213E6 324p
12BH7 824p
12BY7 50p

30PLI 774p
30PLI:i 90p
30PL14 136p

6F8 405 68Q7 405 128.5 50p 35A3 50P
6960 250
8911 324p

6SR7 374p
6T8 3290

12K7GT 35p
I2Q7G 2.5p

35A5 56,
35B5 UP

6F12 224p 6U4GT 824p 12/1307 25p 3.5G5 UP
6F13 35p 6118 355 12807 35p 35D5 (165
6914 60p 6V60T 324p 128H7 250 35L8GT 474p
6915 660 6X4 250 128.17 250 35W4 25,
66 918

82409 4066X
271p

6X8 55p55p
1288.7 40p
1281.70T 405

35Z3 Up
35Z4G 25p

6923 77/0 6Y60 60p 128N70T 40p 35250T 374p
6924 8745 7Y4 80p 129Q7 40p 50A5 855
6925 75p 9131V6 421p 128127 824D 50135 35p
6926 35p 1002 50p 1497 805 5005 311/
6928 70p 10D1 40p 20D1 45p 501.13GT 40p
8929 824p 10D2 40p 20L1 £1 90 83A1 905
6930 Up 1091 90p 20P1 50p 85A2 371p
634 974p 1099 50p 2093 600 90AU £2.40
MGT 30p 10918 40p 2094 £100 9001 80p
637 4249 10L1 400 2095 £100 90CU £125

Sop
6K7 324p
6K80 3011

10913 55p
10914 £1.00

25L6GT 3740

55CZ61GT

2524G 30p
,8;1181AA 1.321.25:

6K25 755
6460T 46p 12AC6 371p ,3°AAE5 3 4040: 866A 70p
6L7 824p 12AD6 37/p 30015 70p 564381.)
61.18 30p 12A15 40p 30017 80p 6080
6L020 324P 12AQ5 40p 30018 750 6146 *1.60
6N7GT ab 12AT6 25p 3°F5 855 6I46B 22 371
691 60p
6925 11-05 12A116 75p

12AV6 305

30FL1 75p
309L2 921p
30FL13 50p

6267 3.241/
6360 1186

6Q7 374p 12AV7 45p 30FL14 774p 6939 1230
61270 865 12AX7 309 30L1 4511 7199 75p
602 409
694A UP 12AY7 87 ip

l2B4A 51/0

30LI5 85p
30L17 135p

7360 0

75866957 371p
6007 324p I2BA6 328 1/

30912 8
30918 350P11

9002 3215
6937 37/0 12BA7 3211/ 30919 750 0003 500

TRANSISTORISED UHF TUNER UNITS
NEW AND GUARANTEED FOR 3 MONTHS

Complete with Aerial Socket and wires for Radio and Allied TV sets
but can be used for most makes.
Continuous Tuning, 14.50; Push Button, 15-00.

SERVICE AIDS
Switch Cleaner, Up; Switch Cleaner with Lubricant, 55p, Freesa
624p. P. & p. 74p per item.

PLUGS
Jack Plugs and Sockets Co -Axial Plugs
Standard Plugs 199 Belling Lee (or similar type) SIP
Standard Sockets 1219 Add 2p per dos. p. & p.

G.E.C.
G.E.C.
G.E.C.
G.E.C.
G.E.C.
G.E.C.
G.E.C.
G.E.C.

STYLII-BRITISH
All types in stock.
Single Tip "8" 13p

Single Tip "D" 37p
"S" = Sapphire

LINE
BT454
BT430

OUTPUT
£4 75
£475

TRANSFORMERS
D.E.C. 2028

2041

2010 £4 75 C.E.C. 2000 Series
2013 £4 75 Philips I9TG
2014 £4 75 Pye Mod. 36
2018 £475 Pye Mod. 40
2043 £4 75 Thorn 800-850
2048 £4 75

MANUFACTURED

Double Tip "S"
Double Tip "13-
"D" = Diamond

£4 75
£4 76

24.75
44 75
04.75
14 75

sap
47p

AC08
0P79
GP91-18c 1
GP91-2fic
GP91-3Sc
Suitable to replace
TC8
GP92
GP93-1
CIP94-1
GP94-5
0895
0P94
ACOS

104 1.10

CARTRIDGES
Inc. P.T.

eat!.
so -ea
11.os
81.os
11.55

1132
£124
£1 55
11.80
111.24

21-67

BAIL
X321
X.311
X1511

ION
SEM
SX5R
SXSM
FIX5H
X4N

S/S
9/S
13/21

8/8
13/5

8/8
DiS
D/S
D/S

GOLDRINO
850
0800
0800E

12.09 0800 Super E

Inc. P.T.
each

21-50

/2.00

12-10

/2.60

ROSETTE
105 8/9
106 8/5
DC400 S/S
DC400SC 3/S
105 D/S
106 D/S
DC400 D/8
DC400130 D/S

SONOTONE
"-OS STA D/S
29.35

swim 9TA D/S
219.50 8TAHC D/S

Inc. P.T.
each

90p
99p
700
70p

£1 111
11 Ill

845
84p

11-35
12-05
112.05

IX -RENTAL TV SETS
19 inch B.B.C.2 Sets II16.50 23 inch B.B.C.2 sets 1118-50. Add £500 per set for
guaranteed working order. Brand new boxed 20 inch K.B. 165-00. Carriage £1.00.

SEMICONDUCTORS BRAND NEW MANUFACTURERS MARKINGS NO REMARKED DEVICES

816697 209 S513705 20p
N388A 835 8513704 23p

N698 25p 5N4061 23p
816706 13p 8164062 23p
8N706A 13p 8N4286 18p
91030 285 BN4291 18p
816I132 339 RCA

N1303 18p 40253 P/A
N1305 23p 40398 P/A
161306 25p 40458 P/A
N1307 25p AC107 309
162614 30p AC117 605
163826 30p AC126 20p
N4905 P/A AC127 25p

9164914 P/A AC128 205
N1711 260 AC176 265
N2147 78p AC187 B8p

91112160 Up AC188 38p
8572646 68p ACY17 Up
8162905 40p ACY20 25p

N29'26 ADI40 405
Green 14p AD142 58p
Yellow 180 AD149 Up
Orange 18p AD161 Up

N3053 280 AD182 Up
N3055 75p AF102 68p
N9392 20p AFII4 25p

9N3702 189 AF115 250

AFIll' 25pBC118 335 BFII5 25p TIS43 405
A9117 25p BC134 SBp BF117 48p
AF118 800 BC135 P/A BF163 35p DIODES &
AF124 135 BCI36 P/A BF167 25p RECTIFIERS
AF125 20p BCI37 P/A BF173 83pi1N914 8p
AF126 20p BCI38 P/A BF178 35p AA119 10p
AFI27 18p BC142 30p B9179 73p BA102 23p
AF139 38p BC143 PtA BFI80 35p BAI15 811

AF178 45p BC147 18p BFI81 33p BA114 13p
AF179 45p BCI48 15p BF184 25p BY100 23,
AF180 53p BCI49 18p 139191 235 B Y 126 200
AF181 43p BCI52 18p BF1(45 28p B YI27 230
AF186 879 BC158 18p BP196 43p BZY88
AF239 43p BC169B 14p BFI97 32p (Series) 33)
ASY28 28p BC169C 15p 139200 37p 055 13p
BA144 P/A BCI71 18p BF224 30p 0547 85
BA145 P/A BC175 280 BF225 30p 0A70 8p
BA148 23p BC183 23p BF257 47p 0A79 9p
BA155 P/A BC184 23p BF.1129 Shp 0A71 8p
BASSO P/A BC187 29p BF161 P/A 0A90 8p
BC107 15p BC213L 27p 89182 P/A 0A91 80
BC108 15p BCY32 38p BFI63 255 0A202 100
BC109 15p BCY58 23p BFY19 230 P/A = price
BC113 Up BCY70 200 BFY50 23p on application
BC114 Up BDI21 65p BFY51 23p
BC115 88p BD123 839 BFY52 23p
BC116 83p BD124 63p 1313X21 380
BC116A 38p BD1.11 98p P345A 25p

TERMS. CASH WITH ORDER ONLY. POST 8, PACKING PAYABLE ON
ADD 39 PER ITEM FOR POST & PACKING FOR ORDERS UNDER 24 PIECES ORDERS UP TO f6.00, AFTER THAT FREE EXCEPT C.R.T.'s.
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SERVICING.CONSTRUCTION.COLOUR.DEVELOPMENTS
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APRIL 1912

CONSTRUCTORS' COLOUR
THIS month we introduce a project which has long been
promised to readers-a colour set for the constructor.
The receiver is capable of the highest standards of per-
formance, featuring automatic frequency, chrominance
and gain control, RGB tube drive with effective black -
level stabilisation, colour and contrast controls which
track together and if the constructor wishes the latest
varicap type tuner unit (other tuners can be used
instead). In addition care and thought have been given
to the design of a suitable cabinet so that you can at
the end have a set the whole family can live with.

While the set uses high-performance circuitry we do
not however make any claims to originality in this
respect. That would not have been the object of the
exercise. What is required is circuitry of proven per-
formance and reliability, so the set is based on well-
known circuits with an established reputation. This does
not mean that we are adverse to novel ideas, and we
hope to publish further circuits-in fact the venturesome
will have seen many other approaches described by our
regular contributors-at a later date. To start with how-
ever it is obviously best to keep to a well -trodden path :
we can hardly ask you to spend not a little time and
money on such a project without being certain of its
basic soundness. Slight modifications to the original
circuits have however been undertaken with a view
to making them less critical and consequently better
suited to one-off construction.

There is everything to be said for learning from experi-
ence and we hope and expect that this project will open
up the subject to many newcomers to colour. With this
in mind the constructional details will be accompanied
by full circuit descriptions.

As readers of Part 1 will find out considerable thought
has been given to devising ways to help those who get
into difficulties. That said however we must neverthe-
less emphasise that this project is not one to be under-
taken lightly. While the individual backroom genius
may find he can put the set together with no trouble at
all this is unlikely to be everyone's experience. Perhaps
for those who are used to mulling matters over with
their friends a joint approach would be best to start
off with.

But however you decide to tackle it, we wish you
every success and hours of happy viewing at the end.
To provide a speedy check on whether any snags arise
in practice a couple of further prototypes are being
constructed using the specified components. With this
"monitoring" we expect to be able to iron out any last
minute problems. W. N. STEVENS, Editor
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WILL BE PUBLISHED APRIL 17
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Errors: Some gremlins seem to have got into our issue
last month. In addition to one or two mis-spellings there
was the unfortunate howler on page 215 where the
heading should have read "Bush TV103/TV105 Series,"
not "Sobel! ST282 Series-cont." This was due to the
wrong heading being inserted at the platemaking stage,
after passing for press. There is no connection between
the RBM and Sobell-GEC groups. Our apologies to all.

11.0 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 4AD.
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START OF SATELLITE TV

The first experimental TV broadcasting service from
a satellite direct to TV receivers is due to start in
mid -1973 in the Rocky Mountain area of the USA,
with transmissions at 2500MHz. The service will
provide educational programmes to some 500 com-
munal receivers in schools, public broadcast stations,
cable networks and so on, though it has been stated
that there is nothing to prevent individuals buying
converters with parabolic aerials (at $150-200) to pick
up the transmissions direct. The satellite is the one
intended later for a stationary orbit over India to
provide direct educational TV for communal sets
there.

SERVICING CAREER AND WAGE STRUCTURE

With the aim of providing a career and wage structure
the Scottish installation contracting industry's Joint
Industry Board has introduced a system of grading
and standardised rates of pay for service engineers
in two sections of the industry, those carrying out
audio/TV work and those repairing electrical
appliances. The scheme is an extension of the already
established graded rates for electrical installation
operatives and the Scottish JIB has sent a circular to
employers of audio, TV and domestic appliance ser-
vicemen all over Scotland inviting firms and their
engineers to join the scheme.

In the audio/TV section there are three pay grades
for qualified technicians, with apprentices getting an
increasing percentage of the rate for trained men as
they progress' The top rate of 80 pence an hour goes
to technicians aged at least 27 years who have ex-
perience of supervision and are capable of completing
55 service calls a week. The qualification required for
this grade is the complete C & G course 48, course
433 or equivalent. The rate for grade 2 technicians
is 74 pence per hour. To qualify for this grade tech-
nicians must be at least 22, able to make 50 calls a
week and have the C & G course 48 part 1, course 433
part 2 or equivalent. For grade 3 a technician must
be aged 20 or over, capable of 45 weekly calls, have
completed a recognised apprenticeship or equivalent
course and have gained C & G course 433 part 1 or
equivalent. Aerial installers are also included : the
rate for qualified riggers is 54 pence per hour and
for grade 2 riggers 49 pence an hour.

These ideas of the Scottish electrical contracting
industry have been criticised by the RTRA, the
Scottish branch of which claims to have been working
for some time on a plan based on job description and
minimum rather than fixed rates. The English RTRA

has expressed strong reservations about the job -des-
cription gradings and even more about the fixed-rate
idea. It seems however that the Scottish contractors
have stirred things up and induced some sense of
urgency. To us it seems high time that the undoubted
skills of service engineers received due recognition
and recompense.

TRANSMITTER NEWS

The BBC -1 u.h.f. service from the Windermere relay
station has now started, on channel 51 with vertical
polarisation (receiving aerial group B). Three more
ITA relay stations have been brought into service:
Kilvey Hill (Swansea) carrying HTV Wales pro-
grammes on channel 23 (receiving aerial group A, ver-
tical polarisation); Fenton (Stoke-on-Trent) carrying
ATV programmes on channel 24 (receiving aerial
group A, vertical polarisation); and Halifax carrying

programmes on channel 24
(receiving aerial group A, vertical polarisation).

The broadcasting authorities appear to be in a bit
of a pother just now, having discovered that their
u.h.f. transmitters are giving about 25% more service
area than expected: good news for those of you able
to get extra programmes as a result, but there could
be co -channel interference problems as more stations
are brought into operation.

RANGE OF HELICAL AERIALS

A range of helical u.h.f. aerials has been introduced
by Precision Electro Mechanical Services Ltd., 12b
Grove Road, London E3. The Enterprise range fea-
tures a spiral active element and circular grid reflec-
tor. Advantages claimed are high power gain, high
front -to -back ratio and less susceptibility to fading
caused by multipath reception and wind movement.
There are two group A versions, the A6 with a six -
turn active element and the A9 with a nine -turn
active element, and group B and C versions which
both have nine -turn active elements.

TELEFUNKEN FIRST WITH 110' COLOUR
The first colour receiver with a 110' c.r.t. has now
been introduced in the UK. This is a 26in. model
from Telefunken and has a cabinet depth of only
18in. The chassis is a hybrid one employing 47 tran-
sistors, one i.c. and 5 valves. Valved timebases have
been adopted rather than the solid-state techniques
described in our pages last month. Features include
five slider -type user controls and a varicap tuner. The
price is £398.
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Two new monochrome models have been intro-
duced by Alba, the T1520 which is fitted with a 20in.
tube and the 24in. Model T1924. It is interesting to
note that these models use the BRC 1500 chassis: Alba
have been using Philips chassis since they ceased pro-
ducing their own in 1965.

A new 24in. monochrome receiver fitted with the
Pye group 169 chassis has been introduced in the Pye
and Ekco ranges. The Ekco version is Model T543
at £89, the Pye version model 161 at £88.

Reports of a high level of business come from the
rental organisations who say that four out of every
five colour sets at present going into people's homes
do so on a rental basis.

THE VIDEOCASSETTE STANDSTILL

We have received further information on the reasons
behind the standstill in videocassette development in
the US. Apparently the Federal Communications
Commission (FCC), which has power to control inter-
ference -causing r.f. radiation, has suggested a maxi-
mum output voltage of 2mV r.m.s. for devices such
as videotape recorders, videocassette players, CCTV
cameras and so on which provide an output consisting
of an r.f. carrier modulated with a TV signal for feed-
ing to the 30052 (US standard practice) aerial input
socket of a TV set, and has also proposed limits for
spurious radiation from such equipment. Since many
of the devices available or under development have
outputs of 1V or more something of an impasse has
been created.

SPECIAL SETS FOR CATV ?
A report from Macclesfield Relay of difficulties
encountered in using standard colour receivers for
wired TV systems reminds us of a report in the US
journal Radio -Electronics last September of just such
problems there. The basic difficulty is inadequate i.f.
selectivity and adjacent channel rejection. Maccles-
field Radio comment that severe patterning on colour
is caused by beating between certain ITA vision and
BBC sound channels, and say that some chassis are
affected far more than others. To overcome the
problem Macclesfield Relay is to reduce the frequency
of its BBC -1 channel by 1-75MHz. Since the Minister
of Posts and Telecommunications is at present giving
encouragement to the setting up of wired systems
this is a problem that could be of increasing im-
portance. In the US, the National Cable TV Associa-
tion has asked the FCC to set standards for special
receivers for cable TV systems and we understand
that some US setmakers are developing special sets
for use with wired TV distribution systems.

DEVELOPMENTS

The tubeless TV camera is of course the corollary of
the flat TV set you hang on the wall. Both may
eventually become practicable with advances in semi-
conductor technology though the well -tried thermi-
onic devices seem in no danger for the foreseeable
future. As a step towards the tubeless TV camera
RCA Laboratories have released details of their work
on a solid-state sensor consisting of a silicon integrated
circuit with 1,408 photo -sensitive elements. When light
is focused, using an ordinary camera lens, on this
structure the elements take up a charge of strength
proportional to the intensity of the light reaching

them. These charges are read out in sequence using
shift -registers. The present experimental device is
said to be capable of providing a recognisable picture,
especially of alphanumeric characters. To reach
broadcast picture standards an array with some half
a million elements would be needed. The next stage
in RCA's programme is to develop an array of 10,000
elements.

Meanwhile Laser Video Inc. in the US are develop-
ing wide-screen laser -driven colour TV receivers. The
model being worked on has a screen diameter of
approximately 56in., is wall -mounted and approxi-
mately 9-10in. deep.

OFFICIAL STATEMENTS

The Minister of Posts and Telecommunications
Christopher Chataway has stated in the House of
Commons that he is "not persuaded that the time has
yet come to allocate the fourth TV network". He
has however "decided to end the restriction on hours
of television broadcasting".

Christopher Chataway has also revealed that an
extra 100,000 new television licences have been taken
out since the TV licence Anti -Evasion Campaign was
started last October. This represents additional
revenue of about £13- million.

NEWS FROM MAZDA
Mazda have completed their annual review of valve
and tube types to be included in their lists, and some
more old friends go. Valve types 6F24 and 1OLD3
are now obsolete, though the GZ34 has been added.
Picture tube types CME1702, CME1705, CME1902,
CME2101, CME2104, CME230I and CME2302 are
now classified as obsolescent, which means that they
will continue to be available as long as stocks last but
that there will be no further production. It makes us
feel old : surely it was just the other day that the 19in.
tube arrived on the scene? ! And whatever happened
to those CRM types? It does of course mean more
scope for the dabbler in finding ways of keeping those
old sets the local shops won't look at going!

Mazda also say their Mazda Book of PAL Receiver
Servicing sold out in just six weeks but that a further
reprint is expected shortly. This seems to confirm our
own high opinion of the book.

AERIAL INSTALLATION ADVICE
Commenting on the work of the Antiference Mobile
Research Unit Ralph Stallworthy has made a number
of worthwhile points about current aerial installation
problems. For instance, even with low -loss cable a
great deal of signal can be lost through too heavy
stapling, extra care being needed with semi-airspaced
types. Cable kinking can also cause losses. The pro-
vision of a drip loop where the feeder enters the
aerial junction unit is advised to prevent the con-
nections being regularly wetted and eventually break-
ing down. For receiving extra ITV stations separate
downleads with an aerial switch are recommended to
prevent signal break -through in relatively inefficient
combining units. Aerial amplifiers are apparently
quite often badly installed, with bad connections
(loose or completely unconnected braiding for
example) and damaged components (especially mis-
placed coils).
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JANUARY has been a very quiet month. The improved
Sporadic E openings noted during December continued
into the first two weeks of January as several ever vigilant
enthusiasts can confirm. It seems that medium distance
skip was prevalent as the West German/Czechoslovakian
directions were preferred, particularly or the 8th January
over the late morning period. Since that date reception
seems to have been confined to the more usual forms of
Meteor Shower (MS). My own log for the period reflects
the rather depressed conditions. It is possibly significant
to note that on most days reception of sorts is possible,
though mainly of short -duration bursts. For anyone
despairing of the apparent lack of signals I suggest tuning
to an empty Band I channel, accurately setting the line
and field hold controls, increasing the receiver gain to
maximum-with of course an aerial amplifier-and wait-
ing patiently. Eventually some short bursts of signal will
be'seen, if not on the first day then on the second. The
best period to operate in this mode is the early morning
period between 0730-0900 when MS activity is at its best.
The other advantage is that many of the European broad-
casters are on earlier than the UK transmitters-as most
of Western Europe keeps to CET rather than GMT, CET
being +1 hour GMT.

Now on to my own log :
1/1/72 DFF (East Germany) E4; TVP (Poland) R1-

(both MS).
2/1/72 RAI (Italy) IB (MS); NOS (Holland) E4 (trops).
4/1/72 NRK (Norway) E3; SR (Sweden) E2-(both

MS).
5/1/72 SR E2 (MS); BRT (Belgium) E2 (trops).
7/1/72 NRK E3; SR E2, 3-(both MS).
8/1/72 DFF E4; SR E4; RAI IB-(all MS).
9/1/72 SR E4 (MS); BRT E2 (trops).

11/1/72 Switzerland E2; WG (West Germany) E2; SR
E2-(all MS).

12/1/72 NRK E3 (MS).
13/1/72 DFF E4 (MS).
15/1/72 DFF E4 (MS); NOS E4; BRT E2-(both trops).
16/1/72 NOS E4; BRT E2-(both trops).
17/1/72 DFF E4 (MS).
20/1/72 NRK E3; SR E2-(both MS).
21/1/72 WG E4; NRK E3-(both MS); TVP R I (Sp.E).
22/1/72 NOS E4 (trops).
23/1/72 NOS E4; BRT E2 (both trops).

TI TELEVISION

PM5544 electronic test card, Schoten, Belgium. Courtesy
P. D. van der Kramer.

ROGER BUNNEY
24/1/72 SR E3; ORF (Austria) E2a (both MS).
25/1/72 Unidentified Sp.E pulse and bar pattern, long

duration but weak, thought to be CT (Czecho-
slovakia) 0835-0844.

26/1/72 SR E3, 4 (MS).
29/1/72 DFF E4 (MS); NOS E4 (trops).
31/1/72 WG E2 (MS).

In the December column we reported some very long -
haul u.h.f. DX signals in the United States. The WTFDA,
Milwaukee has now sent us some detailed information
of this rather epic reception. It appears that our old
friend and veteran TV -DX enthusiast Bob Cooper of
Oklahoma City, Oklahoma has been successful in the
reception of two u.h.f. stations at distances over 1,200
miles. To quote the words of Bob himself as detailed in
his report: "Tropical storm 'Beth', sitting off the New
England shore, sucked up moisture from the Gulf Coast
of Texas, and dead NE along a stalled NE/SW front,
setting up a super duct that will long be remembered.
Reports have it Oklahoma was too far West for the
action, except between 0730-1030 August 17th. Then we
had it, as you shall see. Net results: u.h.f. like never
before, including snow -free WBJA-34 at 1,245 miles, weak
but loggable (thanks to a clear channel) WSBK-38 at
1,491 miles and much more." The ch.A34 WBJA trans-
mitter is located at Binghamton, NY, and ch.A38 WSBK
at Boston, Mass. I am sure you will all agree that this
reception is quite a fantastic distance for the frequencies
involved. It shows what can be received by the ever
vigilant DX enthusiast. Our congratulations to Bob
Cooper.

Sun Spots
Predictions for the next six months, courtesy Swiss

Federal Observatory: January 52, February 50, March 48,
April 47, May 45, June 44. Solar activity during Decem-
ber remained at quite a high level and on several days
the individual count reached over the 100 mark. Indeed
on the 17th December the count reached as high as 131.

News
Yugoslavia: We recently indicated that MT -Yugoslavia
would be starting a u.h.f. service and now have news of
the first transmitters. Situated in the Serbian part of the
country, the second programme-in PAL colour-radiates
from Avala ch.E22; Crveni Cot ch.E24; Jastrebac ch.E27.
All the transmitters radiate with 1,000kW e.r.p., with
believed to be horizontal polarisation.
Finland: Our good friend Seppo J. Pirhonen from Lahti
advises of test transmissions. The TV1 network uses the
electronic card (SWF type) and the TV2 network the
familiar test card G. Test transmission times are: week-
days 0700-1400; Saturday 0700-1200. The TV1 network
on Wednesdays has a shortened test transmission from
0700-1200. All times GMT.
Belgium: It appears that Belgium is now carrying the
electronic test card type PM5544 on all v.h.f./u.h.f. trans-
mitters. The card carries identification indicating either
the BRT or RTB network but no other identification at
present. We do not know if this is to be permanent, i.e.
replacing the other cards that have been used up to the
time of writing. Peter van der Kramer of the Europese
testbeeldjagers has sent a photograph of the Schoten
transmitter using this type of card just after the trans-
mitter had opened. It is interesting to note that during
the good tropospheric conditions that occurred at the
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Italy-RAI-Radiotelevisione Italiana

Pt

Portugal-RTP-Radiotelevisao Portuguesa

Italy: Two basically similar test cards are in use. The 1st National Programme transmitters on v.h.f. use a card
similar to that shown above left except that the letter N is superimposed within the centre circle. The 2nd Pro-
gramme transmitters use the test card as shown. The main transmitters of the National Programme carry an
identification number within the centre of the top right-hand circle. The list of these transmitters was given in
the May, 1 971 DX -TV column, page 310. Additions are: Gambarie Ch. D (19) and Badde Urbara Ch. D (28).
Portugal: Either test card D or E is used, as shown (above right). The checkerboard pattern (see Data Panel 2
of this series) is also extensively used. Test card D courtesy Keith Hamer, Derby.

time of the transmitter opening the identification machine
that electronically inserts the station name was faulty.
the "Scho" of Schoten flashing on and off. This effect
was reported over a wide area.
Spain: From time to time we receive reports of the TVE
transmitter at Guadalcanal ch.E4 using the EBU test pat-
tern with an identification "Guadcanal". Apparently this
is used for Eurovision purposes when programmes are
being relayed to certain North African countries.
Monte Carlo: In connection with the reports of activity
with Tele Monte Carlo and a proposed coverage from
a high-powered transmitter in the Alps over parts of
Northern Italy we have now heard from our correspon-
dent in Bergamo, Northern Italy about the situation there :

he personally has seen no signals! A friend of his at
Marseille advises that there is a high-powered transmitter
"in a very favourable place on the Alps and this must
cover North Italy as far as the Adriatic." An official
letter from TMC headquarters to our Italian contact
advises that only a low -powered transmitter is located
on Mt. Agel (their existing v.h.f. transmitter site) and
that it can only be received to the West of the Riviere
Ligure. The channel used is E35. It seems that the area
is part of the target coverage of a high-powered RAI
(Italian) transmitter on ch.E34. As we seem to have
covered this matter rather extensively in recent issues I
propose to drop it until signals are being received: further
speculation can only lead to greater confusion!

The EBU tell us that the subscription for the 17th
edition of the "List of Television Broadcasting Stations"
will be increased from 200 to 300 Belgian Francs. The
new edition will commence from March 1st, 1972, with
the usual main list, six bimonthly supplements and a
map. This excellent list is available from The European
Broadcasting Union, 32 Avenue Albert Lancaster, B-1180,
Bruxelles, Belgium.

Data Panels

A letter has come from John Wood of Evesham who
wishes to correct an error that crept into Data Panel No. 7
relating to the Radio Telefis Eireann test card. Test card

E has now been dropped and a completely different type
is now in use bearing the identification "RTE". We have
written again to the broadcasting authorities there and
hope that they come up with a current photograph of the
card concerned. This will be included as soon as possible.
In passing if readers spot any errors in the column please
let us know so that we can keep accurate records. This
is particularly important as items from the column are
sometimes used by other organisations.

Letters
There have been a number of letters this month which

is unusual for the rather quiet conditions prevailing at the
moment. L. Berle of Roehampton, London SW15, has
queried the identification of a number of ORTF (France)
transmitters that he received during the improved tropo-
spheric conditions of December. Using a Bush Model
TV105 he noted excellent signals from Lille ch.F8a, Rouen
ch.FlO and Le Havre ch.F7. The usual split image was

Reception of Algerian TV in Italy-see letters.



250

TV Noordzee test card.

TV Noordzee identification slide.

REM Island from the air.

noted-due to receiving the 819 -line signal with a 405 -
line timebase-and signals at high levels lasted for some
considerable time.

Michele Dolci at Bergamo, Northern Italy, in a recent
letter reports his reception via Tropospheric propagation
of Algeria on ch.E5. As with many enthusiasts elsewhere
this occurred during the enhanced period over the 14 -17th
December. Interesting to note that his reception on 16th
December between 2000-2345 GMT of the Algerian
station was using his ch.E4 three -element array. Michele
included a photograph of his reception showing the station
identification crest. News too of the Greek television net-
work-they are to build 17 stations of powers between
10-30kW. Unfortunately for us, though at some distance
from Greece, they will be all in Band III.

We have heard from Wallace Roome of Pietersburg,
South Africa, that despite the lack of television trans-
mitters for many hundreds of miles he has had some
limited successes. Although his letter is dated in Decem-
ber he comments that in the previous March -April period
he received a Spanish station on ch.E2. Apparently the
vision suffered from double images and tended to be
snowy. We feel that the reception was from TVE Madrid
ch.E2 via F2. Wallace goes on to say that the lack of
signals is very frustrating: indeed if that was the only
reception between April and December I personally would
become somewhat desperate!

TV Noordzee
From time to time we are asked about transmitters that

have ceased to operate for one reason or another and
recently a query came in asking about TV Noordzee. As
few people seem to have heard of this now defunct trans-
mitter and in view of the interest it caused ampngst
TV -DX enthusiasts we decided to look into the happen-
ings at TV Noordzee.

In 1964 activity was growing in the field of the so-called
with floating radio transmitters of various

powers and names anchored around the English and
Dutch shores. Obviously if a TV transmitter could be
put into use considerable advertising revenue would be
obtained, especially in the Dutch area where television
advertising is somewhat restricted. For such an under-
taking however a ship could not be used successfully due
to its movement. Eventually a complete floating island
was constructed in the harbour at Cork, Eire and towed
to a position off the Dutch coast near Nordvek Anglais.
The island was known as the REM Island after the Dutch
company Reclame Exploitatie Maatschapij. Initially
there were radio transmissions on 1403kHz. These were
followed on Saturday August 15th by the first programme
of TV Noordzee at 1830 CET on ch.E11. The popularity
of the programmes grew throughout the reception area
and aerials, amplifiers and convertors quickly sold out.
Coverage was confined to West Holland and parts of
Belgium with programmes between 1830-2000 CET and
2200-2330 CET.

The Dutch authorities however were less than enthu-
siastic! Legislation was undertaken to curb the trans-
missions and an anti -REM law was passed on December
1st, 1964. It became operative on the 12th. On the same
day REM announced that the radio and TV apparatus
had been taken over by a foreign company; in fact a
London company-High Seas Television Ltd.-had the
use of the transmitters. Despite these last-minute moves
the authorities landed on board the REM Island during
the morning of December 17th and put the transmitting
apparatus out of action.

During the few months of its activities TV -DX enthu-
siasts anxiously tried to receive the signals and a number
were fortunate in this quest. The transmitter on ch.E11
was thought to be between 5-10kW e.r.p. We have
included several photographs showing the REM Island,
test card and identification slide. Our thanks to Heerema
Engineering Service; Bob Quanger (Benelux DX club);
Dich van Schenk Brill (Pirate Radio News); Peter van der
Kramer.
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A CLOSER
LOOK AT

PART 5 E.J.HOARE

ALIGNING PAL DECODERS
IT IS on the basis of circumstantial evidence and
intuitive reasoning that we expect PAL decoders to
be sympathetic towards new techniques for carrying
out the basic circuit alignment processes. The cancel-
lation effects produced by V axis switching, which we
have already' discussed and demonstrated in earlier
articles of this series, must surely provide scope for
the exercise of ingenuity by the experts. It ought
for example to be possible to arrange matters so that
the delay line matrix and demodulator phases can be
adjusted for some sort of null condition, or for
minimum blinds or a combination of both. And so
it is. There are a variety of possible techniques and
doubtless more will be invented.

What we aim to do now is to describe some pro-
cedures for aligning the decoder circuits and to delve
a bit into the principles on which they are based.
Circuits vary a great deal in detail so we cannot give
explicit instructions for different receivers. Let us
try instead to stimulate some thinking about the
subject in general in order to encourage experiments
with new ideas.

TELEVISION would be glad to hear from readers
who have their own pet methods of aligning the
matrix and demodulator circuits-whether they use
special test gear or rule of thumb techniques. It
might be useful to spread this information through
the industry, and perhaps in a later article to explain
more fully the principles involved. This suggestion
is prompted by an almost abortive hunt through
some of the setmakers' service manuals. There seems
to be a strange lack of guidance on the subject of
decoder alignment. One or two manuals contained
nothing at all; others merely suggested rather vaguely
that the demodulators should be trimmed for maxi-
mum output. What about the delay line?

Let us first run through a few ideas which to be
honest are intended as curtain raisers to the more
sophisticated and accurate methods we will describe
later. These simple approaches have their merits in
particular circumstances and in any case may prove
interesting to experiment with in slack moments.

Delay Line Matrix
A properly adjusted delay line and matrix circuit

accepts the combined chrominance subcarrier and
provides completely separated pure U and V outputs
by the well known sum and difference process. An
incorrectly adjusted delay line circuit on the other
hand does not separate the U and V signals properly.
As a result blinds occur on the picture and these are
aggravated by inaccurate reference carrier phasing in
the demodulators.

An obvious method of alignment is to adjust the
amplitude and phase controls for minimum blinds,
or rather no blinds, repeating the process several
times in order to set the controls to the middle of the
null region. This is not a particularly good method
but with practice it can produce acceptable results.
It can after all be argued that if no blinds can be
seen then the alignment is sufficiently accurate not
to cause visible distortion of the PAL signal. The
contrary point of view is to the effect that the PAL
immunity to errors is being used up in a poor adjust-
ment procedure instead of being passed on to the
viewer.

Another method, which seems a little unexpected
at first sight, is to a.c. couple an R-Y reference
carrier to the input to the delay line circuit. The
injection point must be common to both the direct
and delayed paths and in many decoders the base of
the delay line driver stage is a suitable point. The
output of the local oscillator is usually in R-Y
phase and if the a.p.c. loop has been correctly adjusted
this is a suitable source provided a low -impedance
stage such as an emitter -follower is chosen.

The essence of the method is that an R-Y input
to the delay line circuits should produce full output
to the R-Y channel and none to the B-Y channel.
If an oscilloscope is connected to these output points
in turn the delay line can be adjusted for maximum
R-Y and minimum B -Y. The receiver must of
course be operated on a colour signal in order to lock
the local oscillator in its correct phase, and care must
be taken to ensure that no appreciable loading of the
oscillator or chrominance circuits occurs as phase
changes may be introduced which will degrade the
accuracy of adjustment.

Demodulation Phasing

We have three methods to suggest here-one inter-
esting and two useful.

Assuming that the delay line circuit is properly
aligned then we have two outputs of pure U and V
respectively. Nothing we do to the demodulators will
alter this simple fact. Now suppose we display a
normal colour pattern and then interchange the feeds
to the two demodulators so that the V demodulator
gets a U signal and vice versa. What is the result?
Yes, you are right-no colour.

If colour is in fact present it is due to misalignment
of the demodulators or to crosstalk in the decoder
circuitry between the U and V channels. All that is
required is to adjust the phase of the reference carrier
to each demodulator in turn to produce minimum
colour output. Ideally you need a pattern with R-Y
and B-Y bars but any colour signal will serve
although there will be some degree of interaction
between the adjustments. These should be repeated
several times in very small steps.



252

Line I

Line 2

ies

R -Y
phase

R -Y
demodulator

out put

R- Y
ref. phase

R- Y
demodulator

out put
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Fig. 1: With Simple PAL decoding a demodulator phase
error causes different outputs on alternate lines and hence

blinds on the display.

This is an interesting method and in theory is
critically accurate. In practice its delightful simplicity
is sometimes spoilt by crosstalk which makes it
impossible to obtain no colour at all.

Our next suggestion is to connect an oscilloscope
to each demodulator output in turn and to adjust its
reference signal phase very carefully for maximum
output. You cannot get more than the correct out-
put : only less. This is not a very accurate method
but it is adequate for most purposes and involves no
interference with the circuitry.

Now we come to the Simple PAL technique. If the
outputs of the delay line matrix are shorted together
we get no signal separation and the original combined
chrominance subcarrier will be applied to both
demodulators. Fig. I shows what happens when this
signal is applied (a) to the correctly adjusted and (b)
to the incorrectly adjusted R-Y demodulator. You
can see immediately that incorrect adjustment, even
if quite minor, causes a difference in output on alter-
nate lines, i.e. blinds on the picture. Any hue not on
the B-Y axis will produce this effect. So all that
needs to be done is to adjust both demodulators for
minimum blinds.

Incidentally this method illustrates rather well why
Simple PAL decoders are rarely used. It is almost
impossible to tune out blinds altogether. Even the
smallest phase error will cause a noticeable increase.

Vectorscope Displays
If one could display the decoder outputs corres-

ponding to a known colour test pattern signal input
on a vectorscope it would be a simple matter to check
whether the decoder alignment was correct. Unfor-
tunately vectorscopes are expensive pieces of equip-
ment and are normally used only for monitoring
purposes in broadcast studios and by the makers of
test equipment.

It may not be generally realised that a compara-
tively ordinary oscilloscope can serve very well indeed
for aligning decoders by means of a similar type of
display. Furthermore the method is very accurate
and shows clearly what type of alignment errors are
present. The type of 'scope needed is one with access
to the X plates in addition to the normal Y input
terminals. The bandwidth required is only a few
hundred kHz and the sensitivity such that near full
deflection is obtained with an input corresponding

R- Y

la)

Magenta

B Y

B -Y output then applied
to V plates, spot moves
to right

R -Y output applied to
Y plates, spot moves
vertically upwards

Stationary spot at
centre of oscitloscope,.....
screen

lb)

Spot remains
stationary at
'magenta -

Fig. 2: (a) The R-Y and B-Y components of a magenta
hue. (b) If the R -Y component is fed to the Y plates and
the B -Y component to the X plates of an oscilloscope
with its internal timebase stopped, the display shown here

will be obtained.
R

Fig. 3 (right): An X -Y
oscilloscope display for a

normal colour -bar test pattern
with the receiver operating

correctly.

.

B

to the R-Y and B-Y outputs from the two colour
demodulators. It is possible to buy oscilloscopes that
meet these requirements near the bottom end of the
price range so this poses no particular problem.

The essence of the technique is delightfully simple.
Take say a magenta hue as shown in Fig 2(a). This
has R -Y and B-Y components on the V and U
axis. In other words R-Y and B-Y demodulator
outputs at these amplitudes will when displayed on a
colour c.r.t. (with the derived G-Y component
applied as well of course) produce a light output of
magenta hue.

If the R -Y demodulator output is applied to the
Y plates of the 'scope with the timebase stopped the
stationary spot will move vertically upwards, i.e. it
will move up the R -Y (or V) axis of the conven-
tional phasor diagram as shown in Fig. 2(b). If we
now connect the B-Y demodulator output to the X
plates the spot will move to the right, parallel to the
B-Y (or U) axis, as shown. The spot will then be
stationary at a point that subtends the subcarrier
phase angle corresponding to magenta.

Thus a stationary spot will appear on the oscillo-
scope for each individual area of colour in the picture.
If the standard colour -bar test pattern signal is applied
to the receiver for example six dots will be displayed
on the oscilloscope, corresponding to the three
primary colours and the three complementaries. This
is illustrated in Fig. 3 together with the faint lines
between the dots caused by the path traced out by the
electron beam as it switches from hue to hue.

Alignment by Vector Display
The vector display that we have just described can

be used to best advantage when the receiver reference
oscillator is out of lock. The a.p.c. loop should be
disabled so that the oscillator is running free and the
frequency should then be adjusted by means of the
usual trimmer so that it is slipping at a rate of a few
cycles a second. It is convenient to disable the colour
killer also. The slip frequency can then be judged
by observing the colour drifting in and Out of syn-
chronism on the screen of the picture tube. The
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(b) Decoder incorrectly aligned

Fig. 4: X- Y oscilloscope display under the same conditions
as in Fig. 3 but with the decoder reference oscillator not in

lock.

display that will be obtained is shown in Fig. 4 for
correctly and incorrectly aligned decoders. Before
proceeding further it may be helpful to describe what
is appearing on the screen of the oscilloscope.

If you consider the red and cyan bars of the
standard colour -bar test pattern for example the
conventional phasor diagram will be as shown in
Fig. 5(a). If we choose an instant in time when the
free running oscillator happens to be in its correct
phase-and if the decoder is correctly aligned-the
reference carriers to the R-Y and B-Y demodu-
lators will also be correctly in their respective V and
U axis phases. Thus we get an output corresponding
to say the red hue. This will be displayed as a dot.
When the hue changes an instant later to cyan we
get another dot. If we take another instant in time
several lines later the reference oscillator will have
drifted away from its correct phase with the result
that the R -Y and B-Y reference carriers are now
on new axis as shown in Fig. 5(b). This means that
both demodulator outputs are reduced in the same
proportion. So the two dots move closer to zero :
i.e. closer together along the line R -C.

If, repeating the process, we move on to the instant
shown in Fig. 5(c) there will be no output at all from
either demodulator because the reference carriers to
each demodulator are 90° out of phase. The dots are
now coincident at the zero point. The result of all
this is that we get a dotted line R-C as shown earlier
in Fig. 4(a).

The point of interest to consider now is what hap-
pens to this line when decoder alignment errors are
present. Take the case of a phase error in the delay

Line 1

R

Reduced output
R -effect of drift
 /shown in (b)

*Zero

'Line 2 1 I

C

1
C Oscilloscope

PAL signal display
(a)

Reduced \
output \

/

Outputs on successive
lines caused by delay
line phase error

(a) Resultant hue output

Correct
phase

e':/1

(b) display 1310

Fig. 6: A delay line phase (time) error produces different
hues on successive lines and this is shown clearly on the

X -Y display (b).

line circuitry. We saw in a previous article of this
series that the resultant of the R-Y and B-Y out-
puts varied from line to line as shown in Fig. 6(a).
We would therefore expect to see this same pattern
on the oscilloscope. Happily for the author and his
previous analysis we do in fact get a pair of dotted
lines separated by an angle dependent upon the phase
error introduced by the delay line, as shown in
Fig. 6(b).

Referring again to the earlier article (with a little
more confidence this time!) we concluded that an
amplitude error in the delay line matrixing process
would cause crosstalk in both U and V outputs as
illustrated in Fig. 7(a). What happens to our vector -
scope display?

We can see this fairly easily without going into
too much detail. The reference carriers supplied to
the R-Y and B-Y (or V and U) demodulators are
in quadrature (90° apart) and are slowly rotating
about the U and V axis. See Fig. 7(b). When the
R -Y reference carrier is at 90° to the R-Y sub-
carrier signal the B-Y reference carrier is not at 90°
to the B -Y signal carrier. Thus when there is no
R -Y output there will still be some B-Y output.
So the straight line that we get with correct align-
ment becomes an ellipse. See Fig. 7(c) and (d).

The same argument applies if the two demodulator
reference carriers are not in quadrature. We still get
an ellipse.

Overall Phase
The only other adjustment with which we are con-

cerned here is the overall phase of the two reference

(b)

R -Y
carrier

Reduced
/ output

, -shown in (a)

B -V

I ref. carrier
in 11-1, phase

(c)

R -Y ref. carrier
In B -V phase

Fig. 5: The dotted lines shown in Fig. 4 (a) are produced as the .reference oscillator drifts through one complete cycle.
(a) Oscillator reference carriers in correct phase. (b) Both carriers here have drifted away from their correct phases, giving
reduced output. (c) When both reference carriers have drifted 90° out of phase there is zero output from both demodulators:

the spot is then at the centre of the screen.



255

R -Y

la)

B Y

18-v ref.
carrier now
In this phase

B- `I output

-Y-
ref.

R
phase

fel (d)

Fig. 7: Crosstalk between the R -Y and B -Y channels
causes an ellipse on the X -Y display. (a) These signal
components are the result of incorrect delay line amplitude
adjustment. (b) This phasing corresponds to a point almost
at the tip of the ellipse. (c) No R-Y output, but there is
still some 8- Y output so the result is an ellipse. (d) An
ellipse is formed if the R-Y and 8-Y outputs are not zero

simultaneously.

carriers. In most cases this is the static phase of the
reference oscillator itself, controlled by the a.p.c.
loop. If you look more closely at the oscilloscope
display when the reference oscillator is properly
locked you will see clusters of faint dots as shown
in Fig. 3. These are usually called "half -amplitude
dots" and are caused by the outputs of the two
demodulators at the instant when the hue is changing
from one colour bar to the next. On one line the
information is say yellow and on the next magenta.
When the information from these two lines is added
and subtracted in the delay line matrix the electronic
averaging process obviously breaks down and we
get dots corresponding to this spurious signal. In the
case of yellow and blue the information before and
after respectively contains no chrominance because
it represents a white or a black bar. Thus the matrix
outputs into the V and U channels are correct for
hue but of half their proper amplitudes. Hence the
half -amplitude dots. The spacing of these dots is a
minimum when the overall or static phase is correct.

(This R -Y
ref. carrier
phase gives
max. R -Y
output

Ib)

-
B -V

ref. carrier

0
-Y not zero

Vector Display Alignment Procedure
We can now list the full procedure for decoder

alignment using a vector display.
(1) With a colour -bar signal or any pattern with large
areas of colour first obtain a normal picture display.
(2) Connect the X and Y plates of the oscilloscope to
the B -Y and R -Y demodulator outputs.
(3) Disable the a.p.c. loop and the colour killer. Bias
back the a.c.c. circuit if the saturation is too high.
(4) Check and if necessary adjust the reference oscilla-
tor for slow slip.
(5) Adjust the gain of the oscilloscope to give a display
which fills about two-thirds of the screen. You should
now have the display of Fig. 4 or its equivalent
depending upon the colour test pattern.
(6) Adjust the reference carriers' quadrature condition
and the delay line matrix amplitude control to turn
all ellipses into straight lines.

(7) Adjust the delay line matrix phase control to swing
pairs of lines together to form single lines.
(8) Repeat (6) and (7) as necessary.
(9) Enable the a.p.c. loop and adjust the overall phase
for best coincidence of the half -amplitude dots on the
yellow/blue axis.

No decoder is perfect and if the ellipses cannot be
closed completely it usually means that there is some
U /V crosstalk built into the circuit. Good results
will be obtained on the picture even if the ellipses are
appreciably open, because this is a very accurate
method of alignment. Furthermore it shows very
clearly the type and extent of any errors present.

If more gain is needed the oscilloscope can be con-
nected farther down the channels: for example at
the outputs of the colour -difference amplifiers. The
disadvantage of doing this is that any crosstalk or
other spurious signals will tend to distort the display.

Split-screen Pattern Generator
A very convenient method of aligning decoders

involves the use of a pattern generator made by sssh
(you know who !) which gives a clear visual indication
of any decoding errors. It is the so-called split-screen
display and is of special interest because apart from
being a good method it also once again makes use of
the unique properties of the PAL technique. It is
worthwhile describing in detail because it illustrates
PAL principles rather well and in any case few
engineers would wish to use a piece of test gear with-
out understanding how it works.

For the adjustment of delay line phase and ampli-
tude a pattern is used which has four vertical bars.
The fourth bar is pure luminance, with no
chrominance at all. The other three bars have hues
corresponding to phase angles of 146°, 180° and 90°
on the conventional R-Y and B-Y phasor diagram.
This chrominance information is NTSC encoded :
that is to say no switching is carried out on alternate
lines, except for the burst which alternates in the
normal PAL sequence. The three chrominance vectors
are shown in Fig. 8 and these will be the same on all
lines because of the unswitched encoding.

You will see immediately that these three bars have
been carefully chosen. Bar 2 is pure - (B-Y), bar 3
is pure + (R - Y) and bar 1 is a straight mixture of
bars 2 and 3. Thus bars 1 and 3 have equal amounts of
+ (R-Y) and bars 1 and 2 have equal amounts of
- (B-Y).

The key to understanding how this pattern can be
used to display delay line amplitude and phase errors
lies in the effect of PAL delay line matrixing upon an
NTSC encoded signal. Fig. 9 shows the three bars
individually on two successive lines of a field. Note
that the PAL sum and difference processes in the delay
line matrix are carried out completely normally but
on an abnormal signal.

The result of this unexpected combination of tech-
niques is a little surprising. If the matrixing is correct
there is no output from the matrix into the R -Y

Fig. 8: The three chrominance signals
used for three of the four vertical bars
of the special test pattern. Note their

relationship.
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Fig. 9: When decoded an NTSC signal produces no R -Y
output, only B - Y. Bar four has luminance only.
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Fig. 10: Decoding the NTSC signal (with switched burst)
when the direct and delayed path signals are unequal.
Note the alternating outputs in bars one and three,

causing blinds on the display.

channel ! Whatever the chrominance signal input may
be (NTSC encoded) there is no R -Y output from
the decoder : this is because we are subtracting
delayed and undelayed signals which are identical, so
there can be no resultant.

If we look at the sum output from the matrix, feed-
ing the B-Y demodulator, things are more normal.
We get twice the amplitude of the chrominance signal
(delayed + undelayed) in the B-Y channel. But note
the catch for the unwary. Bar 2 has pure - (B-Y)
and so we get a - (B-Y) output. Bar 1 has +
(R -Y) and - (B-Y) components but only the
- (B-Y) component produces an output: the +
(R -Y) component is in quadrature and so produces
no output from the B-Y demodulator. Bar 3 is pure
+ (R -Y) and likewise produces no output.

The ,result of all this on the screen is as follows :
Bar 1. - (B - Y).
Bar 2. - (B -Y): same amplitude as bar 1.

111/4NN,Line I (delayed)

Line 2
(direct, with
phase difference)

Subtract:
(output
to R -Y
channel)

R -Y output
demodulated on 3
alternate lines

5

Hz

Add:
(output
to B -Y
channel)

B -V
demodulated
output
(all lines)

t t

2

4-
t I t

3

0 - 0 - 0
(almost zero)

1051

Fig. 11: The same decoding process as in Fig. 10 but this
time with a phase difference between the direct and
delayed path signals. Switched R -Y outputs are present

on bars one and two, causing blinds.

Bar 3. No colour output, only luminance.
Bar 4. Luminance as bar 3.

The hue produced by - (B-Y) is greenish. So the
first two bars will be of this colour and the other two
bars will be light grey.

Delay Line Adjustments
An amplitude error in the delay line circuitry,

causing the delayed and undelayed signals to be
unequal, will produce the effects shown in Fig. 10.
Subtracting these unequal signals will produce an
output to the R-Y channel for each of the first three
bars. The output for bar 2 will be pure - (B-Y)
and so the R-Y demodulator will not "see" it. Thus
bar 2 is unchanged apart from a small difference of
saturation. Bar 1 will have an R-Y component and
so will bar 3. As however the bursts are switched in
the normal PAL manner the reference carrier to the
R-Y demodulator will also be switched and so these
spurious R-Y signals will reverse in phase from line
to line : thus blinds will be seen in bars 1 and 3.

Turning now to a delay line phase error we get the
results shown in Fig. 11. Following a similar analysis
to that just used for amplitude errors we see that there
will be only a very small spurious switched R-Y
output in bar 3. Bars 1 and 2 however have quite a
serious error causing blinds. It is interesting to note
that bar 2 has this spurious R-Y signal in spite of
the fact that no R-Y information is present in the
generated signal. This is a function of delay line PAL
decoding.

Summarising our results so far we get :
Amplitude error: Blinds in bars 1 and 3.
Phase error: Blinds in bars 1 and 2.

In making any adjustments of phase or amplitude
it is necessary to ignore any changes in hue and to
align the decoder purely for minimum blinds-repeat-
ing the adjustments several times as required. If sub-
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stantial errors are present the switched R-Y
component will be sufficiently large for the hue dif-
ferences between sequential lines to be recognized.
One line will have + (R-Y), a bluish red. The next
line will have - (R-Y), a greenish blue. These hues
will of course show up more clearly in the light grey
of bar 3 than the greenish bar 2.

Demodulator Adjustment
The colour pattern for adjusting the R -Y and

B-Y demodulators has the same chrominance and
luminance information as before but is encoded dif-
ferently and thus displays different hues on the screen
of a colour TV receiver. The upper half of the pattern
is PAL encoded. So instead of producing decoder
outputs of - (B - Y), i.e. greenish, in the first two bars
and grey in the other two we get hues corresponding
to the subcarrier phase angles. Thus bar 1 is 146°
=orange/yellow; bar 2 is - (B-Y) =greenish; bar 3
is + (R-Y) =rose; bar 4 is grey.

The lower half of the pattern is also PAL encoded
but chrominance information is transmitted only on
alternate lines, the others being luminance only. This
means that the delay line matrixing process is put out
of action and we get the results shown in Fig. 12(a).
You will see that the same signal is applied to each
demodulator.

Now if the reference carriers to the two demodu-
lators are both correct we shall get the outputs shown
in Fig. 12(b) which will give the same hues as on the
upper half of the screen. The Simple PAL decoding
of the lower half will give the same result as the delay
line PAL decoding of the upper half.

Figure 12(c) shows the effect of reference carrier
phase errors in the R -Y and B-Y demodulators.
You will see that an R -Y phase error will produce
a spurious output in bar 2 which has no R -Y signal.
The hue will therefore be distorted. Similarly a B-Y
phase error produces a spurious output in bar 3 which
has no B-Y signal. Again the hue is distorted. No
blinds occur in either case because there is no switched
component when alternate lines contain no chromin-
ance information.

The process of demodulator phase adjustment is
very simple. Each demodulator is adjusted in turn to
give identical hues on both halves of the pattern :
bar 2 for the B -Y demodulator, bar 3 for R - Y.
In many decoders there is some degree of interaction
and so the usual procedure is to repeat the adjustment
as necessary.

The split-screen technique provides a very critical
indication of correct demodulator phase adjustment
and in practice it will be found that different pattern
generators give slightly different answers. This is per-
fectly acceptable because of the tolerance of the PAL
system to small errors.

Oscilloscope Measurements
The same colour pattern described above can also

be used for adjusting decoders by means of the c.r.t.
drive waveforms displayed on an oscilloscope. This
procedure is described and illustrated in the manual
provided with the pattern generator and there is no
particular point in repeating it here. Suffice it to say
that the method is based on producing an oscilloscope
display such that successive lines of a field are super-
imposed on each other. Any spurious switched corn -

ear

Line 1

Line 2

8-Y
ref.

0,

NNN
B-Y ref.

(a)

R-Y ref.
(not
switched)

(b)

3

0

(c) Mr1
Fig.12:The split-screen test pattern provides a very sensitive
visual indication of demodulator errors by hue changes
in bar two for R-Y and bar three for B-Y. (a) Delay
line processing of a signal with chrominance on alternate
lines only: either adding or subtracting gives outputs
identical to line one above, thus the same signal is applied
to each demodulator-this is equivalent to Simple PAL
decoding. (b) If the reference carriers to the R-Y and
B -Y demodulators are in the correct phases the original
R -Y and B -Y signal components are obtained. (c) Note
how the resultant chrominance phases have been changed
in amplitude and phase angle by incorrect demodulation.

ponent present in the output, caused by misadjustment
of the delay line or demodulators, will have opposite
polarity on alternate lines and so will result in the two
superimposed waveforms being separated. The appro-
priate preset controls are adjusted until only a single
trace is obtained on the oscilloscope.

On the whole this method is probably not quite as
accurate as using the TV screen display, if only
because most engineers have to work with oscillo-
scopes that give rather a coarse trace. It may however
prove useful if the decoder is very seriously out of
alignment and difficulty is experienced in interpreting
the colour display.

Concluding The Series
We began this series by making the point, to which

few people will object, that in PAL we have chosen
the right system. Engineers with experience in the
field will agree that although not all our customers
receive perfect pictures the quality on the whole is
very good. Certainly it is better than reports from
countries using the well -established NTSC system had

-continued on page 279
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Renovating the
RENTALS

CALEB BRADLEY B. Sc.

()THORN 800 & 850 CHASSIS

THESE dual -standard capable chassis are found in a
wide range of Thorn group (Ferguson, HMV, Ultra,
Marconiphone) sets, a few Decca models (DR61 and
DR71) and also in sets made specially for rental.
The latter may carry the name DER or the name of
the rental company. Thousands of the sets are still
being rented and thousands more are available on the
ex -rental market (see end of article). In general their
attractive styling, up-to-date screen sizes (19 and 23in.)
and suitability for dual -standard use make them a
good buy for reconditioning for either own use or
resale.

Common Features
The "800" began way back in 1961 with the Fer-

guson 705T. This was basically a 405 -line set with
provision for conversion to dual -standard operation
although in those days no one was certain just what
the second standard would be. A 405-625 knob at the
side of the cabinet operated switches in the line time -
base and at the video and sound amplifier grids, but
there were no circuits connected to the 625 side of the
switches! An interesting proposal at the time was
that new programmes on u.h.f. could be accommoda-
ted simply by fitting higher frequency coils in the v.h.f.
tuner. This worked up to a point but could not give
the sensitivity of a purpose-built u.h.f. tuner as used
today.

Stripped of some of its gimmicks, such as motor -
driven channel selection and remote control, the basic
705T chassis continued as the 800 and was made in
large numbers-see photograph and Fig. 1. It estab-
lished the Thorn pattern of a lightweight steel frame
carrying the timebase components on a board at the
bottom with the i.f. strip on a slanting board at the
top. Accessibility and ventilation are both fairly good
with this arrangement and the boards are covered
with printed annotations making them almost as easy
to understand as circuits. Conductors are helpfully
printed in colour on the boards according to the
following code: white heaters and a.c.; blue earth;
blue and white cathode connections; green grid con-
nections and a.g.c.; red and green screen grid con-
nections; red and white anode connections; red h.t.;
broken red decoupled h.t. Later red and blue were
used for boost h.t. conductors.

The 850 Chassis

The foregoing features were retained in the 850
chassis which was introduced in 1963-64. There are
two distinct versions of this: a convertible version

I F board
PC97 PCF86

EF1113RF amp aye&
1st F

PCL82
- Audio amp

8, output

g P. it)

Mains
use -e-

1 .25A
er,

Brilliance 1811:113IA,i
Contrast main 4
Vertical hold (1:011111

Mori: hold- OIDIE111 -'

I 24
Beam centering

Mains ;,, magnet
selector

0
& 09 --

regTifier Ecc 82 PY61
Part field osc Boost

.Part
and line osc diode

Part field osc
and output

amp

Mains
input

Local/
distant

EFBO Es02nd vision IF amp Fy

El separatorEA- - - w- ----- J
E 80 PCL64 5,e.5,

2nd sound Video amp ... s

IF amp 11, limiter

4'

.

0 Vision 1
'Picture interference /
Wall, y limiter /

Picture position
RT magnets Of

Locating 1141jourit,

°Th
leg

PL36
Line linearity /' Line E Y 86

correction sleeve 01Z EMT
rectifier

Thermistor

\__ Heigh; Foos Width_
*Silicon rectf ler Top Overall Timebasein similar position ---."--'on later versions Vertical linearity board

--ex.-- Valve and CRT heater circuit
farrow points towards chassis)

Line blocking oft
transformer

I 197 I

Fig. 1: Layout of the Thorn 800 chassis. The i.f. board has
been tilted up and the line output stage shield removed for

clarity.
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A Thorn 800 chassis: hinges at the right enable the chassis
to be swung out almost 90 after removing two screws at

the left, giving access to both sides.

A dual -standard Thorn 850 chassis, fitted in
cabinet of an Ultra Bermuda model.
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Fig. 3: Layout of the i.f. board used in the dual -standard 850
chassis. This chassis is otherwise similar to Fig. 2 except

that the 625 i.f. strip socket is not required.

(Fig. 2) and a dual -standard version (Fig. 3 and photo-
graph). The latter version needs only the addition
of a u.h.f. tuner for 625 -line use while the convertible
version needs both a u.h.f. tuner and an additional
625 convertor i.f. strip (same as the 800). The sup-
pliers listed at the end of the article state that they
have limited stocks of the manufacturers' original

convertor strips and tuners and adding these can be
quite straightforward as will be described.

Tuner Faults
Component failures in the v.h.f. and u.h.f. tuners

are rare except for occasional loss of gain (low con-
trast) due to ageing of the valves, particularly the r.f.
amplifier. "Scratchy" v.h.f. channel switching can
usually be cured by springing off the tuner cover and
wiping the coil studs with switch cleaner.

Two types of v.h.f. tuner have been used. One has
a dual -concentric spindle the outer of which is used
for fine tuning. Sometimes the plastic collar which
holds the outer sleeve breaks and some careful
rebuilding with Araldite is called for. The panel
carrying the tuner, edgewise volume control and
press -type on -off switch is easily removed by loosen-
ing the main knob grub screw, removing the knobs
and then removing a large nut at the rear. This nut
clamps the tuner to the side of the cabinet by means
of a small right-angled bracket. After long use the
panel may move too far back for easy use of the
controls because this bracket has become distorted.
Also the on -off switch frequently breaks; usually the
button has simply shattered. When reassembling it
is worth smearing some soap between the tuner knobs
to reduce friction as the fine tuner knob is rather
hard to grasp.

The second type of v.h.f. tuner has separate knobs
for channel switching and fine tuning. The fine tuner
is pressed to engage a small plastic sprocket -screw for
the channel in use; this in turn presses on a fine tuner
bar. The cast disc which carries the sprockets is
clamped to the tuner shaft by a grub screw (kin.
hexagonal core): if this loosens the fine tuning
becomes erratic.

A point to note about both v.h.f. tuners is that the
fine tuning range is not very great so that adjustment
of the local oscillator cores may be necessary. This
entails removing the tuner from the cabinet since the
core for the channel in use is accessible through a
hole in the front of the tuner. Use a non-metallic
screwdriver to set the core for an optimum picture
with the fine tuner set midway.

The Heater Chain
We dealt with the general unreliability of mains

dropper resistors last month and this chassis is no
exception. Where failure of the valves to glow is due
to an open -circuit heater, the heater routing shown on
the chassis layouts will help in tracking it down. The
heater arrangement used in these (and other) BRC
chassis is unusual in that the c.r.t. heater is not con-
nected directly to chassis as is the general practice.

Note that all common E prefix and P prefix valves
should show heater continuity between pins 4 and 5
(B9A range) or pins 3 and 4 (B7G range) when checked
out of the set on an ohmmeter. ECC81 / 2/ 3 valves
also have a heater centre tap at pin 9.

Valve Shorts
Local screen, anode and/or cathode resistor burn -

ups can result from shorts inside any of the i.f. strip
valves but the PCL84 video amplifier is particularly
prone to this. Even after replacing the valve and all
the obviously cooked resistors vision may not return.
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Fig. 4: The field timebase circuit. This is as used in the 850 dual -standard chassis but the earlier 800s and 850s are very
similar. Early 800s had v.d.r.s (voltage dependent resistors) in series with R147 (on this circuit) and across T4 (field

output transformer) primary winding.

This is because the vision detector diode has also
blown. It is an 0A70 located inside the rectangular
can to the left of the PCL84.

Field Timebase Faults
Two valves are involved in the field timebase, a

PCL85 and an ECC82 or ECC804. Either may fail
and the voltages shown in Fig. 4 should be obtained
on replacement if no components have changed value.
Several components in this section can give trouble.
When field lock is lost suspect R138 behind the
ECC804; this runs warm and may have changed value
so use a 1W replacement. Also suspect R144 or either
C113 or C114 of being leaky. When vertical linearity
is spoilt by top or bottom cramping check the PCL85
pentode cathode voltage. An incorrect reading may
be due to R150 changing value or C117 going leaky.
Bottom compression can also be caused by C119 or
C118 leaking.

HT Smoothing
The large three-way electrolytic used for h.t.

smoothing often loses capacitance and the resulting
ripple on the h.t. line causes intermittent field sync,
S-shaped verticals and brightness variation down the
picture. It is located at the bottom left of the frame
and there is enough room to fit substitute components
if the proper replacement cannot be obtained or if it
is only wished to replace one section. When replacing
do not attempt to remake the special wire -wrap con-
nections used in this and other parts of the set but use
ordinary soldered joints.

White Flashing on Screen
White flashing on the screen can be caused by poor

contact between the tube flare coating and the earthing
spring with sparking visible in darkness. Cleaning
will cure this. Other causes are breakdown of the scan
coils, necessitating replacement, or arcing between
the scan coils and the linearity sleeve. A possible cure
in this case is to withdraw the sleeve and turn it round
so that the puncture is at the rear, keeping the sleeve

at the same angle to avoid affecting linearity.

Line Stage Chokes

There are rather fragile square cross-section air -
cored chokes glued to the top cap connectors of the
line output and boost diode valves and either of these
going open -circuit causes loss of picture. In fact if
these are simply shorted across performance is still
fairly good although the picture may suffer from
vertical striations.

The 625 Convertor Strip
The 625 -line convertor i.f. strip is secured to the

rear top rail of the chassis with connections as
detailed in Fig. 5. The circuit of the strip is shown in
Fig. 6 and its layout in Fig. 7. The main features are a
flywheel sync circuit with amplified control voltage
output-effective on both standards-an f.m. detector
without balancing preset and video drive to the tube
by a cathode -follower.

Before adding the strip cut out the following (see
Fig. 5):
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Fig. 5: Connection details for the 625 convertor i.f. strip.
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Link Y on tag connector B.
Link Z on SKT3.
The jumper wire parallel to R167 (4.7kn) on the

timebase board.
R88 (120kn) in lower right-hand corner of the i.f.

board.
R169 (390k1Z) on tag connector A on the mains

4

input panel.
C80 (25pF) adjacent to the ECC82/ECC804 on the

timebase panel.
The three separate capacitors C395, C403 and C404

are connected as shown in Figs. 5 and 6. The i.f. strip
has a plug lead to fit the socket on the right-hand of
the chassis-colour-coded leads to be connected as
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R378 (lower)
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dropper
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Fig. 7: Layout of the 625 convertor i.f. strip, with the com-
plete heater chain after conversion (arrows point towards

chassis).

shown in Fig. 5-and a socket for the u.h.f. tuner.
The new board has a preset 625 -line hold control

which is set up as follows: Short the top end of R356
(100kfl-see Fig. 7) to chassis thereby disabling the
flywheel sync discriminator. Set the main horizontal
hold control for correct or near correct lock on 405
then switch to 625. Set the preset similarly for lock
and then remove the short.

UHF Tuners

We gather that the sliderule-scale type of u.h.f.
tuner intended for the Ferguson Model 3605 and
others is not readily available but that the 3604 -type
with an indicator knob can be satisfactorily fitted in
its place. A high-performance transistor tuner which
plugs directly into the convertor strip is also available.
Contact the supplier listed at the end of the article for
details of what is available for particular sets. The
Murphy conversion plinth which was described in our
November 1970 issue has also been successfully used
with the 800 and 850 chassis although a suitable
adaptor lead has to be made up.

Back Panel

The original back panel will no longer fit the set
after the convertor strip has been added. If the
manufacturer's intended replacement panel cannot be
obtained the stout cardboard box in which the strip
was supplied can be used to extend the panel.
Adequate ventilation holes must be made and of
course no internal metal parts must be accessible.

This Month's General Fault:
Blank Screen, Sound OK

This is a common symptom and unless the c.r.t. or
its electrode voltages are at fault usually means that
the e.h.t. is absent. The working sound channel tells
us that h.t. is present. Listen hard for a line whistle
since this indicates that the oscillator is working. The
line output, boost diode, e.h.t. rectifier and line oscilla-
tor valves can quickly be checked by substitution

Line
drive

Line
output

transformer

HT 200V

Boost HT

Line scan
coils

EMT
rectifier

EMT to CRT

Flyback Scan
Boost
diode 0 I

current I,

Line
output
valve 0
anode

current j
Forwardi

Scan
coil 0

current
'Backward,

Boost'
Boost
diode HT

cathode
voltage0

1:215:1

Fig. 8: Basic elements of the line output stage, with the
associated waveforms.

(switch set off first!). If these bring no improvement
check the screen voltage of the line output valve since
the screen resistor often cooks, and the drive at its
grid. There should be about 10V a.c. here with a
negative d.c. level. If there is drive the remaining easy
suspects are the boost h.t. capacitor and the trans-
former tuning capacitors. After eliminating these
there is little left but the line output transformer itself
which is comparatively expensive to replace. On some
models it is possible to save money by buying a new
winding insert only but the replacement involves more
work.

When there is no grid drive the line output valve
usually glows red hot inside. The fault may lie any-
where in the line oscillator circuit but first check the
flywheel sync diodes if fitted, the coupling capacitor
to the output valve and for a short- or open -circuit in
the line oscillator transformer (if fitted).

The concept of generating the e.h.t. and boost h.t.
from the flyback energy, in the line output transformer
is often forgotten as the breakthrough which made
domestic television economic and the action of the
circuit is not as well known as it should be. The
essentials are shown in Fig. 8. Consider the state just
before the end of the line scan. The line output valve
is passing a large current which is flowing "forwards"
in the tuned circuit comprising the scan coils. The
valve then cuts off abruptly. Since the transformer is
an inductive load a great positive peak forms at the
valve anode. The peak rises and decays according to
the resonant frequency of the tuned circuit. As it
decays, current flows "backwards" in the scan coils,
charging up the boost capacitor more positively than
the h.t. rail. When the new scan starts the boost
diode passes "forward" current into the tuned circuit
immediately; the line output valve does not conduct
until the net current in the scan coils is "forward", i.e.
some way through the scan. At this point the source of
current becomes the boost h.t. instead of the h.t. rail,
giving the circuit higher efficiency. The boost diode
prevents the boost capacitor discharging into the h.t.
rail. Small currents can be taken from the boost
supply thus generated to feed other parts of the set,
typically the c.r.t. first anode and focus electrodes and
the field oscillator for which a high voltage source
gives better linearity. A servicing point is that the
value of the boost capacitor is far from critical; both
paper and electrolytic types are used in different
designs, but it must have a high pulse working
voltage.

A many -turned overwind, usually on a separate
limb of the transformer and encapsulated in pitch,
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and a small diode valve provide the e.h.t. supply to the
c.r.t. inner coating. Although the supply is in pulses
the capacitor formed with the outer earthed coating
of the c.r.t. and the high source impedance provide
adequate smoothing. In the chassis described this
month the e.h.t. cable is in addition looped several
times to act as an r.f. choke.

The problem of heater -cathode insulation in the
e.h.t. rectifier, which at 15kV or so would be almost
insurmountable, is avoided by powering the heater
from a few turns of heavily insulated wire wound on
the line output transformer.

A final warning about e.h.t.: cathode-ray tubes
form excellent e.h.t. capacitors and there is usually
nothing in the television circuit to discharge them
when the set is switched off. A nasty surprise can be
had when handling a c.r.t. even several days after
use. Do not rely on momentarily discharging the
e.h.t. connector since many tubes will build up a
potential again after an hour or so. To be certain
leave a shorting link in place for at least five minutes
and preferably all the time that servicing operations
are being carried out.

Suppliers
For Ferguson Model 506T receivers and spares for

this chassis (covered in Renovating the Rentals last
month) contact : Padgetts Radio Store. Old Town
Hall, Liversedge, Yorks. Tel. Heckmondwike 4285.

Sets fitted with the Thorn/BRC 800 and 850 chassis
are widely available but in particular try : Thornbury
Trade Disposals, Thornbury Roundabout, Leeds
Road, Bradford, Yorks. Tel. 0274-665670.

For 625 conversion kits for the 800 and 850 chassis
and u.h.f. tuners contact: Manor Supplies, 172 West
End Lane, London NW6. Tel. 01-794 8751. (Mail
order : 64 Golders Manor Drive, London NW11.)

FOR THE SERVICE ENGINEER

A new pocket -sized multimeter has been introduced
by Avo. The Avometer Model 72 has an impedance
of 20,0001 /V and a frequency response to 30kHz.
Ranges are 150mV-1kV d.c.; 10V-1kV a.c.; 50/1A -1A
d.c.; 1C2-20MQ.

A new range of screwdrivers which hold screws
firmly at all angles has been introduced by IXP Ltd.
The Self -grip is available for both slot and cross -cut
screws. Sizes range from 2.5mm to 6mm blade dia-
meter with length from 75-175mm, and cross -slot
sizes 0, 1 and 2 with a length from 125-175mm.

Adcola have introduced a thermal cable stripper
incorporating a length stop device. The thermally -
controlled blade temperature is specifically designed
for stripping p.v.c. and polythene and cables up to
gin. thick can be handled. There are two models, the
R400 and a bench mounted version the R310.

An extra -pressurised aerosol cleaner, the Preclene,
is now available to the trade from Electrolube. The
price of a single 12oz. aerosol is 63p.

ITT -KB SERVICE DEPARTMENT MOVES

The Service Department of the ITT -KB group is now
located at Eldonwall Industrial Estate, Paddock
Wood, Tonbridge, Kent.

TELEVISION
PAL DECODER
Next month we start on the construction of the
TELEVISION Colour Receiver and go straight to
the heart of things-the PAL -D decoder. This is
built on a conveniently sized printed circuit
board and uses well tried and tested circuitry.
The board can of course be used as a separate
module with other equipment if the reader
wishes. In building this decoder you will have a
real opportunity to learn about colour signal
decoding through practical experience.

RENOVATING THE RENTALS
The last Pye/Ekco valve chassis, the 11U/T418
dual -standard series, will be covered next month.

WIDEBAND BAND I AERIALS
Essential for DX use but not commonly available
is the wideband Band I aerial. Along with details
of practical designs Roger Bunney also presents
information on the fundamentals of wideband
television aerial design.

SERVICING TELEVISION
RECEIVERS
The next chassis to have its common faults
described in this series is that used in the
Philips 19TG108 series. With a look also at the
earlier, similar 17TG100U series.

PLUS ALL THE REGULAR
FEATURES

ORDER YOUR COPY ON THE FORM BELOW

TO
(Name of Newsagent)

Please reserve/deliver the M A Y issue of
TELEVISION (20p), on sale APRIL 17, and
continue every month until further notice.

NAME

ADDRESS
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COLOU

THIS is the most ambitious project we have ever
covered in TELEVISION. In response to the requests of
many readers we have arranged the construction of a
colour receiver in a way that we hope many people
will be able to tackle.

But we feel we must also warn the reader : this is
not the kind of project that you can afford to start
without some thought. As we will see later there is a
fair amount of money involved and of course the
project can consume a considerable amount of the
reader's time. The purpose of this introductory article
is to outline some of the techniques and facilities that
the receiver itself and the magazine are offering
towards the construction.

A certain amount of skill is needed in the construc-
tion. This is inevitable with a project of the relative
complexity of a colour receiver, and although we
believe we have reduced the chances of building
errors to extremely small proportions we would be
way out in assuming that there are not going to be
some errors made. This has to be and has been taken
into account.

Method of Construction
The receiver construction is arranged in modules

the size of each having been chosen so as to be a
complete section of the receiver without being too
large or cumbersome. Each of the main modules is
on a printed circuit panel and these are mounted in
the receiver so that they can be swung out for easy
servicing-all the panels that is except the power
supply.

The individual modules will be described in turn
in the magazine and complete constructional and
assembly details given; the modules will then be
assembled in the cabinet-which will also be
described-and the whole receiver harness wired up
and the unit made to operate correctly. We will pro-
ceed at not too fast a pace, allowing the reader to
follow the articles on a monthly basis whilst he is
constructing the panels. In that way readers can have
a completed receiver within one month of the final
article appearing.

At this stage it is sufficient to indicate the general

PART 1

1$

ECEIVER
facilities and methods used in the receiver: individual
circuits will be described in full along with the con-
structional procedures. We would also point out at
this stage that no claims are made to circuit
originality : to design a completely new receiver
system is unnecessary because we believe that what
readers basically require is a product whose perfor-
mance and reliability have been well tested. There are
however a number of little "twists" of our own that
have been introduced to improve the facilities and
performance without impinging on the overall cost
and we feel that these will be welcomed.

Block Diagram
The block diagram shown in Fig. 1 is very basic and

serves only to show the general arrangement of the
receiver and in particular the number of circuit
modules involved.

The u.h.f. tuner (which may be a push-button,
conventional or varactor type) has automatic
frequency control (a.f.c.) fed to it from a discrimina-
tor at the output of the i.f. strip. A.f.c. is not just a
desirable feature on a colour receiver, it is almost
essential to enjoyable viewing to ensure that the
saturation of the colour picture does not drift with
small changes in tuned frequency. If a conventional
tuner is being used and is not already fitted with a.f.c.
facilities it can be suitably and simply modified.

The tuner output goes to a three -stage i.f. ampli-
fier in which the majority of the out -of -band and
v.s.b. shaping is undertaken by a filter arrangement at
the input. The amplifier itself is basically broadband
and is designed with forward a.g.c. facilities.

Two detectors are used for the main signals-one
for luminance and one for chrominance and inter -
carrier sound-and separate feeds are taken off for
the a.f.c. discriminator and the a.g.c. detector.

The intercarrier amplifier in the receiver uses a
silicon integrated circuit on the grounds of cost and
efficient circuit action. A second silicon integrated
circuit is used to provide the audio output. The proto-
type receiver uses a 3W output stage driving a 1612
8 X 5in. loudspeaker in the cabinet. For those who
want higher quality audio reproduction a low-level
output is also provided to drive an external hi-fi
amplifier system.

The decoder used for the chrominance information
is of the PAL -D type and is a straightforward design
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of conventional form providing R-Y and B-Y out-
puts. The decoder forms a separate module by itself.

The luminance path consists of a preamplifier
driving the luminance delay line and a phase splitter
to give an output feed for the luminance matrixing
and a feed for the sync separator.

The drive to the shadowmask tube is in RGB
form and the matrixes and output amplifiers are
designed to be extremely stable, well matched and
under -rated. Feedback clamping is used to both
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AFC

r

r
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amplifier
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AGC
de ay "6
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stabilise the black level and provide brightness control
on the reproduced picture.

The timebases form another complete module with
only the line output transformer and e.h.t. tripler
not being mounted on the printed circuit panel. The
line timebase uses flywheel sync of course and the
line oscillator and line output stages use the only three
valves in the receiver. A great deal of consideration
went into the decision to use valves for these stages
and much as it would have been pleasant to have had
a fully solid-state receiver the importance of ensuring
reliability-particularly in a home -built receiver-
outweighed the wish to be technically "with it". A
low -voltage overwinding with an e.h.t. tripler is used
and fifth harmonic tuning of the transformer
employed. The generator is of the sinewave oscillator
type for greatest stability.

The field timebase is solid-state with a silicon
controlled switch (s.c.s.) oscillator and a transistor
transformerless output stage. Feeds from both the line
and field timebases provide the convergence wave-
forms and are fed to a separate module.

The separate power supply unit uses isolated
chassis, transformer inputs and provides three sets of
voltages, h.t., stabilised 1.t. and heater volts. The
additional safety afforded with an a.c. isolated chassis
is not expensive to provide and must be considered
very worthwhile.

An optional extra which can be fitted to the receiver
is a crosshatch generator giving a built-in alignment
source. This uses transmitted syncs and breaks into
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Fig. 1: Basic block diagram of the colour receiver project. Most of the components are mounted on the seven printed circuit
boards indicated above. A conventional, push-button or varactor (varicap) tuner unit may be used but the latter type,

which is now readily available, is recommended.
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the luminance feed in the receiver whilst disabling the
colour -difference feeds from the decoder.

The Cabinet

It would be a very great pity to spend a fair amount
of money on the construction of a colour receiver
only to have it sitting on the floor of your lounge in an
open, Meccano-like condition. Apart from the dangers
associated with the high -voltage circuits it is far more
likely that the woman of the house will be persuaded
to allow the rather inevitable mess during receiver
construction provided she is guaranteed a reasonable
piece of furniture at the end. Full constructional
details will therefore also be given of a cabinet to -go
with the receiver. Indeed the cabinet played an
important part in a number of the decisions associa-
ted with the design.

Cabinet size is dictated to a very large extent by the
dimensions of the shadowmask tube and the other
forward -facing components-basically the tuner and
loudspeaker : a reasonably compact cabinet has been
built around these size -determining elements. The
problem in designing a cabinet for the home con-
structor is to keep the joinery simple while still giving
strong construction and a presentable appearance. The
extent to which we have achieved this can be judged
from the photographs in this issue. Individual devia-
tions by the constructor can of course be made and
more (or less) frill attached. For the prototype
receiver we had to decide which size tube is the most
acceptable to the majority of viewers and from the
sales figures of commercial colour receivers this seems
to be the 56cm. (22in.) size. This is indeed a nice
compromise between the small and the large and the
price is a nice average as well. Details will however be
given of the modifications required for the smaller
and the larger tubes should these be wanted by some
readers.

The strength of the cabinet has been put into the
legs. They in fact continue to the top of the receiver
beneath the external finish and form the basis of a
main frame. Commercial designs rely heavily on pro-
prietary processed boards so that they can be
produced cheaply in bulk and also because these can
have a surface finish already provided. For the
amateur cabinet maker however these materials are
expensive when thick enough to be reasonably strong
and are difficult to work using hand tools. The design
evolved therefore uses a timber frame to provide the
strength with a thinner form of board to give the
outer appearance. Even so one can sit on the proto-
type and there is no give in the surface.

The prototype receiver had to match in a roomful
of high -quality mahogany furniture : the surface was
therefore veneered in mahogany and when the series
has been completed it will be polished to match the
other furniture. The constructor may not need or
want such a finish and alternative details will be given
for finishing the cabinet without using veneer.

Space has been left in the cabinet for an 8 x 5in.
loudspeaker and either a push-button assembly for
varactor tuner control or a conventional push-button
tuner can be incorporated.

But one of the nicest little extras we have provided
in the receiver is at the bottom of the cabinet. The
bar of wood across the front is in fact the front of a
drawer in which all the convergence and basic set-up
controls are fitted. This enables all facilities except

of course static convergence to be easily adjusted from
the front of the receiver.

Costs and Suppliers
We would like to be able to give a precise price list

for the complete receiver but this is unfortunately not
practical; too many variables are involved and we
cannot possibly dictate to a supplier that the price he
charges for this or that component must remain fixed
from this point until completion of publication. What
we can however say is that the absolute limit of the
cost for a complete set of new components and a
new shadowmask tube should not be more than about
£135. If you care to shop around-particularly in the
case of the tube-this total may be considerably
reduced.

A supplier has been arranged for every electrical
component in the receiver. This includes not only
the standard resistors, capacitors, transistors etc. but
also items of major importance in the project: coils
(either wound and ready for use or in a kit for home
winding), printed circuit boards, convergence com-
ponents and so on. For each component or batch of
components in any module the supplier, the price,
postage charges and other relevant data will be given.
You will not be left out in the cold unable to obtain
the components necessary to complete the project.
Should any supplier let us down-and this is unlikely
because we have screened them carefully-we will
make alternative arrangements with all haste to fill
the gap that is left.

Some readers are obviously going to deviate from
the published design. In general we cannot guarantee
to be able to assist such readers because the nature of
the modifications tried out may be basically in error
or may differ strikingly from the receiver require-
ments. For example a reader may opt to use a 625 -line
i.f. strip that he already possesses so as to save the
cost of building a new one; in some cases this may be
quite all right but in many others the modifications
necessary to make the strip suitable for use with the
rest of the receiver may be considerable.

One final word relating to the named suppliers
seems in order. We have had to estimate how many
readers will construct the project : we could be grossly
in error with our guesswork and the demand for
components could therefore be much larger than we
expect. If this should happen we hope you will have
a little patience with all concerned.

Alignment and Testing
Some parts of a colour receiver are very difficult

to set up. Whilst alignment can be done without the
use of specialised test gear the results can rarely be
perfect and there are unfortunate occasions when the
initial adjustments are so far out that there is no
output with which to observe the results! This can
be especially true of i.f. strips. We have reduced to
an absolute minimum the number of variables that
might be encountered and the printed circuit boards
have undergone a number of design stages to reduce
possible problems.

We will therefore give two distinct sets of pro-
cedures : instructions will be given on the setting -up
using virtually no test equipment and a different set
of instructions will be given for professional setting -
up. We realise that with this system there are some
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readers who although capable of the constructional
side of the receiver will be deterred through having
no test gear and an inbred-and very natural-fear
of alignment. Mainly for these readers we are arrang-
ing an alignment service to which the completed
circuit boards can be sent for alignment. This service
must of course be charged for but the costs will
amount to little more than the alignment time
required and will certainly not be made at a "deter-
rent" level.

This same service will also be available for faulty
units where the reader has made an error he cannot
trace or where through no fault of his own com-
ponents may be faulty. These things do happen and
whilst we cannot possibly hope to prevent them we
can at least offer this service to help readers out of
any difficulties. Fault-finding of this nature (particu-
larly in a module such as an i.f. strip) can be very
long winded and without the proper test equipment
may even be impossible if the unit is also misaligned.
Even with professional equipment and techniques
however some of these faults can still be difficult to
trace and we must therefore charge the reader an
economic rate for any work carried out on these lines.

We should also point out to the intending con-
structor that although these services will be available
it would be foolish to construct the receiver without
one particular piece of test equipment-a multimeter
of preferably 20kWV. Without making very basic
checks with a multimeter on the final construction
considerable damage may be done.

For those who feel able to perform their own align-
ment, using either their own or borrowed test equip-
ment, the essentials (in addition to the multimeter)
are: (1) An oscilloscope (6MHz bandwidth, line and
field triggering). (2) A signal generator (with accurate
frequency calibration and at least i.f. and intercarrier
outputs and preferably a u.h.f. output). (3) A colour
pattern generator. It is also advisable to have some
sweep equipment available (again preferrably u.h.f.
but i.f. will do).

For the reader who plans to use our alignment
service or the alignment -without -instrument instruc-
tions the optional crosshatch generator should be built
into the receiver so that convergence can be set up in
the absence of a commercial generator. The only other
process that cannot be fulfilled without external
equipment is external degaussing and details will be
given for the construction of a degaussing coil.

Normal problems of misunderstanding or misinter-
pretation will be covered in the usual way by our
Query Service under the normal conditions.

Towards the end of the series we will publish full
circuit voltage details and signal waveforms in a
correctly operating receiver to assist the constructor
in any future servicing that may be needed.

Making a Start

There is quite a lot of information about the
receiver construction contained in this short intro-
ductory article : you should spend some time
familiarising yourself with the points we have raised.

Additionally check that you have the basic tools
necessary for the construction of the first few modules
of the receiver : (1) long -nose pliers; (2) small side -
cutters; (3) soldering iron suitable for transistor work;
(4) small hand drill with standard set of twist drills
plus a Mn. twist drill.

-ES)

I1 AptoS

"That's not the lines, it's the price !"

If you intend making your own printed circuit
boards as well (details will be given) you could obtain
the necessary etching material. We would recommend
that you obtain a lkg bottle of Ferric Chloride
(hydrated, technical) manufactured by for example
BDH Chemicals of Poole (product 26093). Most retail
chemists will order this for you.

A Final Warning
Let us be blunt : have you understood this intro-

ductory article on the colour receiver project? If you
have then you are probably in fairly good readiness
to understand the whole series. If you have not fol-
lowed this article then we must advise you to be
extremely cautious about whether you proceed any
further. We will go as far as it is possible for us to
go in helping any reader who gets into trouble but
we must be cautious about the degree of assistance
that we can afford to give-we cannot after all be
expected to build, rebuild or complete a receiver that
a reader has abandoned. In addition do make sure
that you can afford the project.

We are certainly not trying to dissuade you from
the project : we would not have gone to the very
considerable troubles that have arisen in presenting
this work just to end up by putting people off but we
do nevertheless feel a considerable obligation to ensure
that readers do not start on a path they cannot finish.
Each person knows his individual capacity and
patience better than we can guess it. To those of you
who decide to follow us through the project we wish
a happy and successful constructional period-the
results of which will be a high -quality colour receiver
in an attractive cabinet and a furthering of your
colour television receiver knowledge.
Next month we build the first module of the
receiver-the PAL decoder panel.
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SERVICINGpa
televisionN receivers

LAWRY-JOHNS
BUSH TV103 TV105 SERIES-cont.

The line output transformer can give trouble and
this is usually indicated by the resistor R98 (2.7M0)
wired on the rear end overheating. If this is found to
be the case disconnecting R98 will cause arcing from
the transformer core to chassis thus denoting a break-
down of insulation. A new transformer must then be
fitted.

Field Timebase
The field output valve V11 is a PL84 with an

ECC82 VIO acting as the oscillator. Either can
become defective to cause either poor scanning, loss
of height and hold or complete failure with a white line
across the screen.

In these receivers a white line normally indicates
valve failure, the ECC82 being responsible in the
majority of cases. The PL84 is more likely to cause
fold -up at the bottom or a similar condition.

Where one is more likely to be fooled for a while is
when there is very poor linearity and the output valve
is in order as is its bias resistor R84 and bias electro-
lytic C89, the controls and so on. With monotonous
regularity we have found C82 to be at fault. This is
conveniently mounted from one linearity control to
the other in an obvious position thus making replace-
ment extremely easy.

When searching for a cause of poor linearity, par-
ticularly at the bottom, do not forget to check the h.t.
electrolytics especially C85 which decouples the screen
of the PL84.

Hold troubles usually centre around the ECC82,
either the valve itself or an associated resistor. Where
the hold is weak however the ECC83 sync separator
V9 can be responsible and it should be appreciated
that an ECC82 will not function properly as a replace-
ment.

Sound Faults
Whilst the valves, mainly the PCL82 V8, can be

responsible for loss of sound complete absence is often
due to lack of h.t. supply. R107 2.2ki1 is the supply
resistor usually responsible with the habit of becom-
ing open -circuit. There are times when it can be
burnt out, either by a faulty valve or by a shorted
electrolytic C125.

Distorted sound is another thing altogether. This
can be due to a number of factors. If the distortion
is worse on a strong signal check R48 and R49. These
can go high -resistance, virtually shutting off the
interference limiter MR4. If the distortion is present
all the time or develops after the set has been on for
a period the PCL82, its bias resistors R55 and R56

and, occasionally responsible, the coupler C67 should
all be checked.

The Vision Strip
We have already mentioned the habit of R31

changing value to cause chaos and confusion. There
is another unhappy fault which happens now and
then. This is when the PCF80 video amplifier V5
develops an internal short: the screen feed resistor
R32 then burns up and the cathode bias resistor R35
is not long in following suit. Should R32 be found
burnt up therefore replace the PCF80 and check R35.
Due to the presence of C124 the detector diode
escapes damage and will rarely be found defective.

While the vision i.f. amplifier V4 seems to carry on
working for ever and is rarely suspected we have
found on some occasions that when it does lose
emission the resulting symptoms can be confusing.
The symptoms may well be persistent vision -on -sound
and some degree of sound -on -vision. One would
normally check the tuning and the a.g.c. circuit to find
the cause of this sort of trouble but a good deal of
time can be saved by checking the cathode voltage of
V4. If this is less than 1.5V the valve should be
changed and the trouble should be clear without
further ado. This sort of trouble is usually however
caused by a faulty EF85 in the V3 position or possibly
a defective PCC89 on the tuner, either valve develop-
ing leakage to cancel the a.g.c., or by a shorted a.g.c.
line capacitor which will give the same effect. These
are more common causes and the repairer should
normally check them first.

Tuner Unit
Apart from the necessity to clean the slider contacts

at regular intervals the tuner as a rule does not give
a lot of trouble. The PCC89 has a habit of losing
emission to give a weak and grainy picture and either
valve can cause the symptoms of no signals at all.

There are however times when the tuner is known
to be at fault but the valves are also known to be in
order. In this event it will be necessary to check the
voltage supplies to each valve base. This may not be
easy but it is often necessary. The screen feed resistor
R9 (12kS2) of the mixer V2 (pin 9) can go high -
resistance leading first to a weak reception condition
and then to a condition of no signal at all except
perhaps in areas of high signal strength.

There are very few faults which will not be revealed
by a careful check of the switch contacts, valve base
contacts, voltages and resistors for correct value.
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Fig. 4 (above left): The right-
hand chassis viewed from out-
side.

Fig. 5 (above right): The right-
hand chassis viewed from the
inside.

Fig. 6 (right): Layout of the i.f.
decked, viewed from the out-
side. This is mounted on the
left-hand side.

Note: In all these layouts, resis-
tors are shown in solid black,
capacitors in outline.

Variations
Some early versions are fitted with an EF80 in the

V4 position in place of the EF184. There are several
circuit differences between the 21in. models and the
19in.-23in. models, mainly in the line timebase and

the heater circuit. The line output valve is a PL81
in some models. Some versions are fitted with a 56ki2
resistor and 50 .F electrolytic in place of VDR1 in
the brightness circuit while in others an extra EB91
valve is used in the flyback suppression/brightness
circuit.
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TV TEST

REPORT
E. M. BRISTOL

ANTIFERENCE AKIO AERIAL KIT
THIS month we are departing from our usual test
equipment report to take a look at a u.h.f. aerial kit
that has been produced for the do-it-yourself TV
owner. The continued expansion in u.h.f. mono-
chrome viewing plus the boom in colour TV is result-
ing in the welcome disappearance of unsightly v.h.f.
aerials from the roof -tops and the substitution of the
less conspicuous u.h.f. array. The result has been a
lot of extra work for the aerial riggers. Now while
most of these make a good job of erecting an aerial
this is not always the case. Some use inferior aerials
to cut the cost of the installation, do not try for
optimum results-being content to aim the aerial in
the general direction of the transmitter-and are not
too fussy about damaging or misplacing tiles.

As a u.h.f. array is less of an armful than a v.h.f.
one many owners are tempted to have a go at instal-
ling one themselves and have the bonus of saving a
pound or two in the process. Aerials of all sorts and
sizes are readily available at local dealers and so are
most of the bits and pieces needed to go with them.
If you are like me however you will probably find
that you have forgotten some necessary item when
you are halfway through the job and then have to
drop everything and go out to get it-only to find
that the shops have closed!

The Antiference AKIO is a complete kit containing
all that is necessary to install the aerial except the
coaxial downlead. Obviously the length of the coaxial
lead needed will vary considerably from one installa-
tion to the next so it would be impractical to include
this in a kit. All one needs to do is measure up the
length of coaxial cable needed, add two or three yards
to be on the safe side and then buy the resultant length
along with the kit.

Kit Contents
First let us see what is contained in the kit. The

aerial itself is the Antiference TC10, a ten -element
Yagi with folded dipole, and is part of the normal
Antiference range of aerials. Next there is a mounting
arm which consists of a tube with a right-angled bend,
and a clamp for securing the aerial to the arm with
a bracket for fixing the arm to its mounting place.
Three plastic pull -through -and -lock cable securing
straps are also supplied for holding the downlead
firmly to the aerial.

Coming now to the bottom end of the installation
we have a white outlet box, a two -yard jumper lead
fitted with coaxial plugs at both ends and a supply
of cable -clips with nails for running the downlead
along the skirting board to the outlet box. Also sup-
plied are screws for the outlet box and aerial bracket
and a couple of wall plugs. Last but certainly not
least there are printed on the box step-by-step instal-
lation instructions and eight very clear diagrams.
Although installation is a simple operation there are
pitfalls for anyone who has not fitted an aerial before :
these instructions however make everything perfectly
clear. When dressing the cable for example the
amount of conductor, insulation and braiding to be
exposed is usually estimated by guesswork; often it is
found that one has bared too much or not enough.
Here the exact amounts for top and bottom ends of
the coax are given.

So much for the contents of the kit : we will now
take a closer look at the individual items. Most
important of course is the aerial itself. U.h.f. aerials
are commonly available with from 6 to 18 elements,
usual combinations being 6, 10, 13 and 18. The greater
the number of elements (other features of the design
being carefully adjusted) the greater the gain and the
more directional the aerial. High -gain aerials are
needed for monochrome reception in the fringe areas
and also for colour reception in the medium ranges
but low -gain arrays are satisfactory for medium -range
monochrome and short-range colour reception. Local
topography may of course modify these general rules.

Now it may at first thought appear that a kit should
include a high -gain aerial and thus be suitable for all
areas. There are snags however. High gain in good
service areas can mean input stage overloading and
cross -modulation. This could of course be cured
by using an attenuator but then the question would
arise of whether to supply one with the kit and
whether the extra expense would be justified. A
further factor is that high -gain aerials can be very
sharp in their directivity so that a few degrees outside
the normal acceptance angle will actually give a lower
signal than a lower -gain aerial similarly off direction.
As the aerial is intended for inexperienced fitting it
may well end up several degrees away from the opti-
mum. High -gain aerials should in fact be fitted by
experienced riggers and are not suitable for a do-it-
yourself kit. A 6 -element aerial on the other hand
would only be suitable for use in very good reception
areas so that a kit with such an array would be of
limited appeal. By using a 10 -element array a com-
promise has been reached giving reasonable signal
strength over most of the service area with a fair
latitude in positioning.

Report
The aerial tested was a group C/D one and was

tried out on channels 58, 61 and 64. The acceptance
angle for this is ±23°-for an 18 -element array by
the same firm the acceptance angle is ±18°.

The gain of the aerial on channel 58 is 11.5dB, on
channel 61 11.8dB and on channel 64 11.6dB. Thus
to all practical intent the gain is constant over the
three channels. In fact over the whole range of the
aerial (embracing 19 channels for group C/D) the
maximum deviation was only 0.9dB. The front -to -
back ratio is about 30dB average for the three
channels.
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The Antiference AK10 aerial kit.

While there must be a compromise between low
and high gain for a kit I think that of the two medium -
gain arrays, 10- and 13 -element, on balance a 13 -ele-
ment one would have been better. Colour sets need
a good signal to avoid noise on saturated chromin-
ance areas and undoubtedly many of these kits will
be used with colour sets. In addition as the kits are
intended for facia -board or window -sill mounting
rather than chimney mounting we may expect a
somewhat lower signal due to shielding by nearby
walls and other buildings. Hence a few extra micro-
volts would have been an asset : the decrease in
acceptance angle would not be too great and the extra
directional properties could be useful in dealing with
ghosting.

Having said this on behalf of prospective
poorer signal areas I must add that I found the noise
on a colour receiver operating in a medium -range
area to be quite acceptable with the aerial mounted
in the attic and ordinary coaxial downlead used-
not low -loss as recommended.

As to construction the aerial and the arm are made
of aluminium to avoid rusting, and to prevent the
usual black deposits on the hands when handling and
also to prevent corrosion due to acid in the atmo-
sphere the aluminium has been chromate -dipped. We
found that it can indeed be handled without any trace
of soiling. The brackets and clamps are of steel treated

Fig. 1: The ingenious aerial clamp.

to avoid electrolysis action between dissimilar metals.
The life -expectancy of the aerial is of course an un-
known quantity but it can be mentioned that Anti-
ference have a good reputation in the trade for
long-lasting aerials and there are still many old Anti-
ference v.h.f. aerials up and going strong while the
aerials of many other makes of the same vintage have
long since fallen apart.

Assembling the aerial is straightforward. The
reflector which consists of four elements mounted on
two brackets is packed flat but clicks into position
without removing or fitting a screw and is locked by
tightening a wing nut. A boom -arm supporting the
first 6 directors is separate but slots into the main arm
and is secured by tightening another wing nut. Just
a minor point here, the boom can be fitted upside
down by someone who doesn't bother to read the
directions: I know they should do but some folk
like to try first and read about it afterwards. Actually
the instructions could be missed (as in fact I did!)
because they are printed on the bottom of the box :
on or inside the lid would have been a better position.

The clamp for holding the aerial to the arm is one
of those delightfully simple devices which are really
highly ingenious. It is shown in Fig. 1. By means of
it the aerial can be tilted up or down, rolled from
dead vertical or horizontal, or turned. All these
movements are solidly locked by tightening just a
single wing nut. Thus the mounting bracket can be
fixed to the house in almost any position and on any
convenient support and the aerial can then be swung
to the right direction. Top marks for this!

As already mentioned the mounting bracket is
designed for fixing to a wooden facia, window -sill or
brickwork-hence the wall plugs supplied. There is
no chimney lashing. Here again thought has .been
given to the prospective installer: few householders
relish the prospect of clambering over the roof to the
chimney stack (though this is the standard fixing
position for the professional rigger) but a ladder up
to the guttering is within the capabilities of most.
Before fixing though, heed the instructions by trying
different positions both vertically and horizontally.
At u.h.f. quite amazing differences in signal strength
can be found only a foot or so apart.

The outlet box and jumper lead are standard items.
One advantage of the latter is that the plugs are fitted
and soldered. It has been found that amateurs often
make rather a mess of fitting a coaxial plug. Either
they don't solder them (and this goes for many aerial
riggers too), relying on a press fit between the cable
centre conductor and the centre pin of the plug and
thereby sowing the seeds of future trouble, or they
melt the plastic inner insulator by holding the iron on
too long. Often too they manage to get a short from
the centre pin to the braid. All these problems are
eliminated by having the lead ready made.

Finally the cost has to be considered. The retail
price of the kit is £4. If we add the cost of the equiva-
lent aerial from the Antiference list and all the bits
and pieces we come to a figure very little less. But
with the kit we have the advantage of all the things
we need for the installation in one package plus the
valuable set of instructions and diagrams.

Kits are available for group A (channels 21-34),
group B (channels 39-51) and group C/D (channels
49-68). I would then recommend this kit for use in all
except fringe areas and difficult locations where the
services of aerial specialists should be obtained.
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SERVICE NOTEBOOK
by G. R. Wilding

No Picture
THERE was absence of line whistle on a GEC Model
2017 and the overheating PL500 and PY800 clearly
indicated lack of line drive. A new PCF802 line
generator/reactance valve failed to produce results
and on making voltage tests it was found that there
was zero potential at the screen of the pentode section.
This was due to R124, which is connected from one
end of the oscillator coil to the pentode screen grid,
being open -circuit. On replacing this resistor line
whistle and a normal picture developed, although it
was found necessary to readjust the core of the oscil-
lator coil for optimum locking. The line output pen-
tode appeared to be none the worse for its temporary
overload but as tapping the envelope of the PY800
produced an occasional splutter this was replaced.

During the subsequent soak test it was noticed that
sound quality gradually deteriorated. A new PCL84
failed to improve matters but although the 12012
pentode cathode resistor was of unchanged value the
cathode voltage was over 4V instead of 3.1-3-0V on
v.h.f. and u.h.f. respectively. This naturally indicated
excessive anode and/or screen current but as the
screen is directly returned to the HT3 rail the most
likely cause of the excessive cathode bias voltage was
a slight leak in the coupling capacitor from the triode
section anode. On changing this capacitor the cathode
voltage of the pentode remained constant at 3V and
the sound was undistorted.

No Colour
THERE was normal monochrome but no colour on a
dual -standard Bush Model CTV25-even after disab-
ling the colour -killer by applying forward bias to the
delay line driver transistor 5VT2 by means of an 18kf2
resistor from its base to the positive l.t. rail. This
strongly suggested absence of reference oscillator
output and this was confirmed by 'scope application
to Test Point E4 (Fig. 1).

Voltage tests then showed that the collector poten-
tial of the reference oscillator transistor 6VT3 was
15V-equal to l.t. rail supply-while the base and
emitter potentials were virtually nil whereas they
should have been 2.7V and 2.5V respectively. Our

To var icap
control circuit

Fig.
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100

68p

Sample signal to
phase detector circuit

Reference signal to
U detector and via
PAL svAtch to V
detector

1: The decoder reference oscillator circuit used in the
Bush -Murphy dual -standard chassis.

first suspicion was that the base bias supply resistor
6R55 was open -circuit or that there was an internal
base -emitter short in the transistor as either of these
would remove the forward bias and cut off the col-
lector current. Ohmmeter tests showed however that
6R55 was OK but that there was almost a perfect
short-circuit from 6VT3 base to chassis. This clearly
ruled out the transistor as its emitter is returned to
chassis via the loon resistor 6R64.

The only possible cause was a short in 6C27 the
47pF capacitor from 6VT3 base to chassis (used to
reduce the effect of the input capacitance of 6VT3 on
the crystal tuning). On unsoldering one lead of this
component the diagnosis was confirmed and after
replacing it colour reappeared on the screen but it
was naturally found necessary to run through the
reference oscillator phase discriminator setting up
procedure to establish optimum colour lock.

Unusual Short -Circuit
On switching on a Bush Model TV115L a section of
the mains dropper began to grossly overheat and
glow. A short-circuit of such severity is usually
caused by a heater -cathode short in the line output
pentode or the boost rectifier, both being placed at
the top of the heater chain, or by a short in the h.t.
rectifier resulting in the a.c. supply to its anode being
passed via the.clectrolytics to chassis.

We switched off before the valves had time to
warm up but were unable to see the line output valve
and boost rectifier as they are enclosed in the usual
protective can. As the original finned h.t. rectifier
had been replaced by a BY100 conveniently mounted
at the bottom of the chassis however we decided to
check this first and found a dead short with the
ohmmeter connected in either direction. On un-
soldering one lead we found that this component was
perfect and on then unsoldering one lead of the shunt-
ing protective capacitor we found this to be perfect
also. Furthermore when any valve was removed from
the circuit the resistance reading across the mains
lead became almost infinity so that if there was a
heater -cathode short-circuit in the line valves it wasn't
present when they were cold. Most heater -cathode
failures of course develop only when the valves con-
cerned get hot so we next changed both the line output
valve and the boost rectifier since it appeared that one
or the other must be at fault.

On switching on again however the results were
as before, a section of the dropper resistor overheat-
ing but no valves warming up. There was obviously
something unusual about this fault or the circuit, and
on noticing a large 0.5µF capacitor mounted close
to the PL36 we applied an ohmmeter to it and found
it to be completely short-circuit. On snipping it out
of circuit the valves warmed up normally, there was
no sign of overheating at the dropper resistor and on
resoldering the h.t. rectifier back in circuit the h.t.
reappeared and the set worked normally. On inspect-
ing the circuit diagram we found that this capacitor
is connected between the a.c. mains supply and the
h.t. rail thus shunting the h.t. rectifier: its purpose
is to apply a small a.c. to the d.c. supply to improve
the hum level by cancelling the residual ripple. All
of which goes to show that even in the simplest
receiver subcircuits-the h.t. and heater current sup-
plies-there can be surprising circuit variations which
if not known can cause much needless testing.
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Tweaking

VIVIAN CAPEL

MOST workshops get their share of ancient TV sets
which for one reason or another must be kept going
for a little while longer. Many of them need ex-
pensive repairs which are not economically worth-
while so that quick, short-cut methods have to be
employed to get the set working to a reasonable
standard. Often the fault complained about by the
owner is put right whereupon a smeary picture with
poor definition appears on the screen. This may not
have been mentioned in the original complaint-in
fact it may not have been recognized as a fault condi-
tion by the owner who may have accepted the con-
dition for a considerable period.

I.F. alignment seems to be required but the engineer
knows that a complete realignment by the book will
be a lengthy and hence uneconomical procedure
considering the age of the set. The only thing to do
is to attempt to obtain some improvement by adjust-
ing the cores on a test card.

Check the Video Circuits First
Before doing this however the conditions at the

video stage should be checked as a fault here can
considerably modify the video response. The d.c.
operating conditions can be checked with a meter,
and in particular the small -value capacitors that are
generally to be found shunted across all or part of
the cathode bias resistor should receive attention.
The function of these capacitors is to bypass the bias
resistor and therefore to reduce the current negative
feedback taking place across it. Because of the small
value of these capacitors they are effective only at
high frequencies at which they thus produce increased
gain. This helps overcome the h.f. losses that may be
occurring elsewhere in the video circuit and it can
be seen that should they go open -circuit the result
will be poor h.f. response.

Another 'possible cause of poor h.f. response in
the video stage is the peaking coil(s) often found in
series with the anode load. These present a high im-

pedance at high frequencies and thus increase the
anode load and the gain at these frequencies. They are
usually shunted by a resistor and in fact are often
wound over the body of the resistor. Thus if the coil
goes open -circuit the h.t. feed to the video amplifier
anode is maintained and this may lead one to look
elsewhere for the cause of the trouble. The most
common place for such coil(s) to go open -circuit is at
the end where the winding is soldered to the resistor
lead -out wire. A spot of corrosion here or even a dry -
joint from the time of manufacture may take many
years to show up. A check with the ohmmeter, which
should give a fairly low reading if the coil is OK, and
a visual inspection should reveal the fault if present.
Similar coils are often included in the grid feed as
well.

Forming the IF Response
Having eliminated the video stage by these few

tests attention must be turned to the alignment.
Although recommended alignment methods vary tre-
mendously from one set to another-as a glance at
a few service manuals will confirm-the basic prin-
ciple is the same. The standard 405 -line vision i.f. is
34.65MHz. As only one sideband is necessary to
carry the signal information single-sideband opera-
tion is used and the response below 34.65MHz is
therefore eliminated. Above 34.65MHz the response
is extended as evenly as possible to 37.65MHz, 3MHz
higher, where it falls off rapidly to a dip at 38.15MHz:
this is the 405 -line sound i.f. where it is essential to
have the response at a minimum to avoid sound -on -
vision effects. The typical response curve is shown
in Fig. 1.
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Fig. 2 (right): How the vari-
ous individual stagger -tuned
responses add to give the
overall response. The sharp
dip is due to the sound

rejector.

Fig. 1 (left): Typical
405 -line vision i.f. res-

ponse curve.
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In order to achieve a flat response extending over
3MHz the individual i.f. coils are stagger -tuned, that
is each is tuned to a different frequency within the
passband. The effect of this is shown in Fig. 2 where
there are four different tuning frequencies: each peak
is arranged to fill in the gap in the passband left, by
the others. Individual sets vary as to the number of
different peaks used to obtain the overall curve, de-
pending on the number of tuned circuits in the i.f.
strip and the width of each one. In order to minimise
the bumps and dips across the top of the complete
curve caused by the individual peaks, the individual
responses are broadened or flattened either by damp-
ing the coils with shunt resistors or by employing loose
coupling in the i.f. transformers. The final trans-
former is well damped by the detector diode.

The rapid drop at the upper end of the curve is
caused by the sound rejector circuit(s). The response
given by these is not broad like the passband response
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Test card F as radiated on the 405 -line v.h.f. channels. The
frequency gratings are to the right of the centre circle. As
the card is originated on the 625 -line standard and con-
verted down to 405 fines the gratings represent (from the
top) 1 MHZ, 1.6MHz, 2.25MHz, 2.6MHz, 2.9MHz and
3.4MHz. The latter two are likely to be indistinct on most
405 -line receivers due to the removal from the transmitted
signal of colour information (which is at the h.f. end of the
channel bandwidth) to avoid degradation of the converted
405 -line picture. Test card F is the joint copyright of the

BBC, BREMA, EEA and /TA.

peaks but is made as sharp as possible in order to
give the maximum rejection at the sound i.f. This
is indicated at the right of Fig. 2.

Mistuned IF Stages
Having digested the basic theory-or refreshed our

minds on it as the case might be-let's see what hap-
pens when things go wrong. In theory once a coil
has been tuned and the core set it should never again
need adjustment. In practice however this is not so:
cores become loose and shift and stray capacitances
which help to tune the circuits alter as a result of
valve and component replacements. Thus realign-
ment becomes necessary.

Unless the set has been in the hands of someone
who has recklessly twiddled all the cores in sight-
and this is unfortunately not an uncommon experi-
ence-one can assume that not all the cores need
adjustment. In fact only one or two might require
resetting and even these should not be too far out.
The question is, which ones?

One method of finding out without going through
the process of complete realignment is to systematic-
ally turn each core in the vision i.f. strip a couple of
turns each way. Note carefully the starting position
and return the core to it if no improvement is ob-
tained. This should be done with the test card being
displayed. Watch the h.f. response as indicated by the
frequency gratings and the 1.f. response as shown by
a clear presentation of the black bar at the top of the
card without smearing on the right. Also look for
signs of ringing-the appearance of an outline to the
right of the frequency gratings.

It will sometimes be found possible to improve one
of these three factors at the expense of one of the
others. This indicates that we are on the wrong track
and the core should be returned to its previous posi-

tion and another one tried. Each core that is tried
should be returned to its original position before the
next one is adjusted. If on adjusting a core improve-
ment is noted in any respect without detriment to the
others the core can be left in the best new position
found and the others tried for further improvement.

It may not however be necessary to try each core
in this manner. It may in fact not be possible be-
cause over a period of time some cores have a habit
of jamming tight so that no amount of persuasion will
shift them.

Assessment by Test Card
Let us assume then that one of the i.f. coils has

shifted its tuning point by a moderate amount : what
will the likely effect be? This depends of course on
which one it is. If it is a coil which contributes one
of the inner peaks a sideways movement will produce
on the overall response curve a dip where it should
have tuned and a higher peak where it is now tuning
because it has become partially superimposed on one
of the other peaks : a typical example is shown at
Fig. 3. The result is an excessive response at some
modulation frequencies and a reduction at others. On
test cards this will appear as a flaring or ringing after
one set of frequency gratings accompanied by a loss
of resolution at the adjacent one.

Fig. 3: If one of the circuits is off
tune the result is a dip where its
peak should have been and a peak
where it is superimposed on

another.

In the curve shown in Fig. 3 the displaced peak
has moved towards the low -frequency end of the pass -
band so we would expect flaring after the 1.5MHz
gratings and loss of definition at the 2MHz gratings.
The higher frequencies would in this case be unim-
paired. Had the peak moved the other way however
there would have been a dip at around 2MHz as
before but flaring at 2-5MHz. If one of the other
peaks had moved there would be a corresponding
indication in the frequency gratings.

It can be seen therefore that if it is known which
core affects which part of the response (this can be
ascertained from the service manual by looking up in
the alignment procedure the frequency differences
from the centre 34.65MHz vision i.f. given for the
various coils) then by looking at the test -card fre-
quency gratings the core to adjust can be selected
right away.

In our illustration (Fig. 3) the peak that is respon-
sible for the response at around 2MHz has moved to
a lower frequency (discovered from the effect on the
test card). If we have tbe manual we can check there-
fore to see which core must be adjusted to affect the
response at 34.65+2-0=36-65MHz or thereabouts:
this is the one to attack! We can even tell which way
to turn it because if it is tuning too low we must de-
crease the inductance so as to tune higher, which
means bringing the core out of the coil, while if it is
tuning too high we must increase the inductance by
screwing the core in.

Even though one of the tuned circuits has gone off
tune to give the response shown in Fig. 3 and the
effect can be seen on the test -card frequency gratings
it is unlikely that the fault will be too noticeable on
a picture provided the deviation is not too great. This
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is especially the case in old sets where there are likely
to be other faults as well-such as a not -too -bright
tube.

Mistuned Sound Rejector
Look now at the response curve shown in Fig. 4.

Here the higher frequencies are completely killed off
by a sharp dip that has appeared and the result on the
screen is a very poor -definition picture. That sharp
dip and its position at the h.f. side of the curve should
give you a clue as to its origin if you didn't already
know : yes, it's the sound rejector that is off tune.

Fig. 4: The result of the
sound rejector being off tune

is sharp h.f. loss.

It follows from this that a mistuned rejector has a
far worse effect on the picture than an off -tune i.f.
coil; furthermore because it is sharply tuned the set-
ting is much more critical. One turn of the core of an
i.f. coil may have little observable effect on the picture
but just try it with the rejector! Not only is there a
marked loss of h.f. but there will probably be signs
of sound -on -vision on heavy sound passages as well.
It is quite likely however that if the core is not too
far off tune the rejection at the sound i.f. will be
sufficient to reduce the sound interference to an
almost unobservable level with average sound modu-
lation. This will be especially so if there is another
rejector that is on tune in the circuit.

Where there is poor definition therefore, whether
sound -on -vision is present as well or not, it always
pays to try the rejector(s) first. The rejector(s) can
be identified from the manual as the core(s) which
must be adjusted for minimum output at 38-15MHz.
Adjustment must be for minimum sound -on -vision
and the easiest method is to use the fixed note that is
occasionally transmitted with the test card. After tun-
ing the fine tuner for maximum sound the rejector is
adjusted to give minimum ripple. If the note is not
present (they rarely seem to transmit what you want
when you want it!) it is possible to use the accom-
panying music if it is not too soft. Owing to the vary-
ing nature of the music a null point is not always
easy to find: the best way is to tune slightly to one
side until sound -on -vision just appears on sound
peaks, then to tune to the other side for a similar
effect and finally to set the core to the halfway point
between the two positions.

The method recommended in manuals is, of course,
to use a signal generator to inject a 38.15MHz signal.
The sound i.f. coils must however be tuned to the
same frequency and as they may be a little off tune
using the signal generator method means lining up
the sound i.f. stages first. By using the transmitted
signal and tuning the oscillator (fine tuner) to maxi-
mum sound however, one is sure to tune the re-
jector(s) to the same frequency. Once the correct set-
ting has been made the video definition should be
restored.

Adjacent Channel Rejectors
More often than not in such cases it is found that

adjustment of the rejector(s) is all that is required and
that further attention to the i.f. cores brings very

little improvement. Some sets, particularly fringe
models, have rejectors tuned to the adjacent sound
and vision carrier frequencies. Thus there is an adjust-
ment for minimum response at 33.15MHz (adjacent
channel sound) and less often at 39.65MHz (adjacent
channel vision). These are well outside the vision
passband and should not cause any trouble-except
to allow adjacent carrier sound or vision through-
even if they have drifted a bit.

Jammed Cores
Jammed cores are always a problem. One can go

to a great deal of trouble to remove a core, probably
breaking it in the process, only to find on fitting a
replacement that little or no improvement can be
made by adjusting it so that the old one must have
been in the correct position all the time. By diagnosing
which core is most likely to effect an improvement in
the manner outlined here any others that are jammed
can be left alone.

Most cores even in older sets are of the hollow
type with a hexagonal hole for insertion of a suitable
trimming tool. Trying to turn these with anything
other than the proper tool will almost certainly break
them if they are a little stiff. Even the correct tool
becomes rounded at the corners with frequent use
and then fails to turn the core. A supply of these tools
should be kept by the engineer (they are quite cheap)
and they should be discarded as soon as they exhibit
signs of wear.

Fortunately such cores if they jam or break can be
removed without too much trouble by being broken
up inside the coil former. A small -bladed screwdriver
is used to break off pieces of the core which will fall
through to the bottom end of the former. If this is
done a piece at a time it is not long before the com-
plete core is broken up and the coil former is clear.
Make sure to clean the thread of any remaining pieces
before fitting a new core or this too might jam. A
smear of thick grease will help to prevent it jamming
yet will lock it against working loose from vibration.

Sound/Vision Beat Patterns
Another effect often seen on older sets is the appear-

ance of a fine pattern of dots over the screen. This
is caused by a 3.5MHz beat pattern and a trap to
eliminate it is often found somewhere around the
video amplifier, usually in the cathode circuit. Often
this is a single unscreened coil. The core should be set
to give minimum patterning but it is often found to
be off tune. Although the pattern is not always in-
stantly noticeable it is surprising how much cleaner
the picture looks when the pattern is removed.

Conclusion
The methods we have outlined here for lining up

the i.f. tuned circuits on the test card should not be
used on modern sets, especially dual -standard models.
Wobbulator alignment is the only sure way of getting
the desired response with these models: even the spot -
frequency method painstakingly and laboriously car-
ried out often yields disappointing results. For a
quick job to bring about passable video response on
an otherwise uneconomic repair there is, however,
nothing to beat knowledgeable core adjustment on
test card.
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CIRCUITS
THE BURST CHANNEL
LAST month we looked at some active reference
generator circuits-the type using a crystal oscillator
and a.p.c. loop. This month the plan is to go on to
investigate the passive type of reference generator.
Since, however, with this type of generator the signal
is derived directly from the bursts let us first look
at the circuits in which the bursts are extracted from
the chroma signal. We shall consider the burst chan-
nel first as used with conventional active reference
generators and then pass on to the passive generator
system.

We saw last month how with an active generator
circuit the phase detector produces a variable control
potential to vary the bias applied to a capacitance -
diode in the crystal oscillator circuit. To do this the
phase detector must receive both the bursts and a
sample signal from the reference generator.

Block Diagram
The bursts form a part of the chroma signal, which

is usually extracted from the composite transmitted
vision signal by a high-pass filter. For correct opera-
tion the bursts, which occur during the back porch
of the sync pulse, have to be extracted from the
chroma signal and furthermore the chroma channel
has subsequently to be blanked so that the bursts are
not present at the output of the chroma channel. Fig.
1 shows in block diagram form the processes involved.

Burst Gating
As the bursts are present on the rear porches of

the line sync pulses it is a relatively simple matter to
extract them from the chroma signal by "gating" at
line frequency. The separated bursts are then am-
plified and passed to the phase detector. The gating
transistor may operate as the amplifier as well and
the stage is designed to be non-conductive (i.e. biased
to cut off) during the lines of picture information.
Pulses at line frequency rate are applied to the stage
to make it conduct and pass the signal during the
period of the bursts only. Exact pulse timing is thus
important.

Typical Circuit
The circuit used in dual -standard Decca receivers

is shown in Fig. 2. Here Tr 1 is the first chroma am-
plifier stage which feeds signal to the second chroma
amplifier and also the burst gate/amplifier Tr2. The
signal for the burst amplifier is filtered out by the
4.43MHz tuned circuit LI /C1-with damping pro-
vided by RI-and is coupled to Tr2 base through
C2. There is no fixed bias at Tr2 base while a reverse
bias is applied to its emitter via R3. It is thus nor-
mally non -conducting. To gate it on during the

GORDON J. KING
bursts correctly -timed positive -going pulses are fed
to the base via R2. The transistor thus switches on
during these periods and amplified bursts appear
across L2 which is the input to the phase detector.

The Burst Signal
The bursts can be regarded as a 4.43MHz carrier

wave with 100% squarewave modulation of mark -
space ratio approximating 1 : 28-see Fig. 3. In other
words the burst signal consists of the 4.43MHz carrier
wave with upper and lower sidebands corresponding
to the line frequency and its harmonics plus side -
band components of ±1, +11, etc. of the line fre-
quency due to the swinging bursts (the +450 alternate
line phase shifts used for ident purposes). The half
line -frequency components arise because the swing-
ing bursts return to the same phase every second line.
The bursts in other words are also effectively modu-
lated by a frequency of half 15,625Hz, generally
From vision detector
via high-pass filter

To PAL delay line
and

111111111111 111i1111 I

Chroma channel

III 11111
111111111111111 1111,, Burst blanking

(line rate)
7

Chroma Burst Bursts only
gate

Bursts

Gang
(line

I
rate)

Fig. 1: Block diagram showing the burst gating action.

Tuned chroma C2
signal 75p

1..43MHz
burst
tuning

Fig. 2: Representative circuit (Decca dual -standard): Tr2 is
the burst gate/amplifier which drives the phase detector
transformer L2. It is fed with chroma signal from the
chroma amplifier Trl via the tuned circuit L1, Cl and is
gated on during the bursts by pulses fed via R2 from the

pulse generator stage shown in Fig. 5.
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Squarewave modulation envelope

10 cycles at
4, 43MHz
once per line

Sp -ace Ma k

Ratio 1.28

Fig. 4 (right): As a
result the burst signal
consists of the
4.43MHz sub carrier
plus sidebands at fine
frequency as shown Aft t +pi
here. There are also ft - line frequency (15,625Hz)
sidebands at half fine
frequency because in the PAL system the bursts are
alternated in phase line by line. These sidebands are shown
in broken fine. The bandwidth of the burst signal extends

±1MHz each side of 4.43MHz

1176 1

Fig. 3 (left): As the bursts
occur once each line
(during the back porch
period) they can be con-
sidered as a 4.43MHz
sinewave 100% modu-
lated by a squarewave at

line frequency.
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To <05 AOC circuit
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Fig. 5: The pulse generator used in Decca dual -standard
models to produce the pulse to switch on the burst gate.
An output with positive -going sync pulses is taken from
the luminance preamplifier Trl and fed to the base of Tr2.
As a result Tr2 produces negative -going pulses which are
fed to Ll. This coil rings, producing a positive -going over-
shoot which is coincident in time with the bursts and is used

as the burst gating pulse (fed to Tr2 in Fig. 2).

referred to as 7.8kHz. The spectrogram in Fig. 4
shows the immediate sidebands of the bursts and to
avoid distortion of the bursts the bandwidth of the
burst channel must accommodate all the sidebands
up to about the twentieth, corresponding to about
650kHz.

Gating Pulses
The gating pulses are sometimes derived from a

separate gate pulse generator stage which is activated
by either the line flyback pulses or the line sync
pulses. It is important that the burst gate opens only
during the periods of the bursts and closes completely
during the lines of picture information : if these
conditions are not satisfied colour distortion appears
on the picture.

The pulse generator and associated circuits of the
Decca set are shown in Fig. 5. Trl is an amplifier
transistor in the luminance channel and Tr2 the
pulse generator transistor. The video input at Trl
base has negative -going picture signal and positive -
going sync pulses and signal of the same polarity also
appears at the emitter. This is fed via R1 and Cl to
Tr2 base. Consequently Tr2 is cut off during the
negative -going picture signal but passes current pulses

2.2 kp

Phase detector To detector
transformer ,[ diodes

2.2 kp
ACC rectifier

Chroma
input .
-1111-1

RI
39k

Cl
4.7k

+65V

10V
us From tap on line output transformer

al

7.2kp

Fig. 6: The burst gate/amplifier used in the ITT -KB CVC5
single -standard colour chassis. This is gated by flyback
pulses from the line output stage. The collector circuit is
rather unusual in comprising a series tuned circuit, the coil

driving the discriminator diodes in the normal manner.

when triggered on by the positive -going line sync
pulses. These current pulses appear as negative -going
pulses at Tr2 collector. Positive -going pulses are
required however for the gating action. These are
obtained by using the negative -going pulses to make
LI "ring", the positive -going overshoot of each ring-
ing pulse being employed to switch on Tr2 in Fig. 2.
This technique ensures that the gate opens only during
the bursts-which are on the sync pulse back porch
-and not during the line sync pulses themselves. The
pulses at Tr2 collector are also used for 405 -line a.g.c.
gating.

ITT -KB Circuit

The gated burst amplifier circuit used in the single -
standard ITT -KB CVC5 series chassis is shown in
Fig. 6. The chroma signal input is taken from the
chroma amplifier channel (see Fig. 1, page 221,
previous issue) and fed to the base of the burst gate/
amplifier transistor Trl. Being an npn type this
transistor requires positive -going pulses to switch it
on during the periods of the bursts. These pulses are
obtained from the line output transformer (flyback
pulses as shown in the inset waveform) and a suitable
degree of delay is provided by the RC coupling
circuit R1 /C1 so that the transistor switches on at
the times corresponding to the bursts proper. RI
also ensures that the switch -on current is limited to
a safe value for the transistor.

Two -stage Circuit

A circuit employing two stages is shown in Fig. 7
(Baird 700 series). Burst gatipg is accomplished at
the input stage Trl, the action being as follows.
During lines of picture signal there are no gating
pulses and Trl is cut-off, its base being negative with
respect to its emitter as its base is at chassis potential
(through P1 and R1) while its emitter is taken to a
small positive potential at the junction of the poten-
tial -divider formed by R2 and R3. The positive
potential from the supply line cannot reach Trl base
via DI because the cathode of this is connected to
supply positive-it is thus reverse biased. During
line flyback however a 60V pulse is applied to the
anode of D1 through R5 and simultaneously to Trl
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Gating
Input

4601/

Chrome
input

560p

PI
1k

To phase
detector
(Pig. 7

March issue)

Fig. 7: Two -stage burst channel used in dual -standard
Baird colour sets. Line flyback pulses clamped to the 20V

I.t. rail by D1 gate the base of Trl .

base through R4, P1 and R6. This pushes Tr 1 hard
into conduction while at the same time switching on
D1 which effectively clamps Tr 1 base to +20V from
the supply line. The bursts then develop across L1
in Tr 1 collector circuit and are coupled via Cl to
Tr2 base. This transistor acts as an amplifier and a
loading device to the phase detector input trans-
former Tl. P1 regulates the bias applied to Tr 1 base
during the periods of the bursts for best gating effect.

Passive Subcarrier Regenerator
Before going on to PAL switching and V-chroma

line identification circuits we must conclude the
reference generator department by examining the
passive type of subcarrier regenerator. This type of
circuit differs from the active circuits described last
month in that the reference signal is not generated
by an active oscillator stage. Instead the reference
signal required by the chroma detectors is obtained
direct from the bursts.

As we showed in Fig. 4 the bursts consist of a
4.43MHz carrier wave and sidebands or side fre-
quencies spaced either side of the carrier wave at half
line frequency and multiples thereof. From this it
follows that by feeding the bursts through a very
narrow passband filter all the side frequencies will be
removed and the original carrier wave only will be
obtained. This is in fact just how the passive reference
generator system works.

The narrow passband filter consists of a quartz
Gating pulse To collectors

of bistable circuit

Chroma
input

1501c

15p

5k

Input

TI

Trl
BF194

47

R1

100 R3
1k

1000p 1000p

DI

R4330 D2

Bursts

I

Chroma input

Gating
pulses

+V Crystal
T1

Neutralising
trimmer

CW output

DID

Fig. 8: The basic passive subcarrier regenerator circuit.
The crystil acts as a high 0 filter which removes the side -
bands from the burst subcarrier to provide a 4-43MHz

c.w. output.

2.2k

crystal and the basic scheme of operation is shown
in Fig. 8. The bursts at the collector of the gating/
amplifier transistor Trl are developed across the
primary of the filter input transformer T1 the
secondary of which is loaded into the crystal proper.
The circuit here is akin to a bridge, with the crystal in
one arm and a trimming capacitor in the other. It is
the purpose of the capacitor to balance out or
neutralize the capacitance of the crystal and when
this is achieved the circuit acts as a very narrowband
filter. The filter circuit neatly removes the side fre-
quencies of the bursts, leaving the 4- 43MHz carrier
wave (or subcarrier) as shown by the output wave-
form. The filter in other words effectively "unmodu-
lates" (as distinct from the action of demodulation)
the squarewave modulation!

In spite of the effective Q of the circuit being in
however the selectivity is still not

sharp enough to attenuate adequately the half line -
frequency components adjacent to the carrier fre-
quency. For this reason PAL receivers employing the
passive reference generator scheme incorporate an
extra artifice which deletes the burst phase swings
so that the crystal filter is presented with "phase
constant" bursts having spectral lines corresponding

90' shift
Swinging bust input Constant -phase burst output

? switch 183 I

Fig. 10: Diodes D1 and D2 in Fig. 9 in conjunction with
the transformer Ti form a 90° phase shift switch to
remove the alternate line phase swings from the bursts.

Gating pulse To
input ACC circuit

01

2.2k

4.7k

330p 3-10p

Tr2 Xtal
BC148

47
100 0.1 330p

18V

4.7k
Reference
signal

1000p

Tr3
BC194

0.1

mr17

F'g. 9: The burst channel, with passive subcarrier regenerator, used in the RBM single -standard chassis.
1821
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Fig. 11 (left): How the transmitted bursts swing ±45°
with respect to the -U axis on alternate lines.

Fig. 12 (right): When the 90° switch is correctly syn-
chronised the bursts settle at 225° on all lines. If the
switching is out of synchronism the bursts on alternate
lines cancel so that there is no reference signal. This
feature is used in the RBM chassis for ident purposes

as we shall see in a later instalment.

only to the line frequency and its harmonics. The
latest crystals well and truly reject these side fre-
quencies-just as they do when used for the same
purpose in American NTSC receivers.

Rank -Bush -Murphy Circuit
The single -standard Rank -Bush -Murphy chassis

features a passive reference signal generator of this
kind as shown in Fig. 9 (later chassis use the integrated
version covered in the November 1971 TELEVISION).

The composite chroma signal is fed to the base
of Tr 1 which is the first gating/amplifier stage. The
collector of this stage is fed with clipped positive -
going line flyback pulses and as these pulses occur
only during the burst periods the transistor is
switched on only when the bursts are present.

The burst input swings +45° in phase relative to
the -U chroma axis line -by-line in the conventional
PAL manner and it is the job of diodes DI, D2 and
the associated components to delete these phase
swings and thus convert the bursts to a constant
phase. What happens is that the diodes in con-
junction with transformer TI shift the phase of the
bursts on every other line by 90° as shown in Fig. 10.
The switching action occurs as the result of line -by-
line alternate conduction of the two diodes, the
switching waveform being obtained from the col-
lectors of a pair of transistors in a bistable multivi-
brator circuit.

On one line for example the potential at R1 is
positive and as this is reflected through the top wind-
ing of Ti secondary and R3 to D1 anode this diode
switches on and the burst at the end of that line is
conveyed via CI to Tr2 base at the phase dictated
by the top secondary winding. The other diode is
switched off under this condition. On the next line
the voltages at the collectors of the multivibrator
transistors reverse so that D2 switches on while D1
is switched off. The burst then passes from the bot-
tom secondary winding of T1 via Cl to Tr2 base.
The phasing of the transformer windings is such that
the burst on one line is shifted 90° in phase relative
to the burst on the next line (just as in Fig. 10 in fact).
Bearing in mind that the burst phase is also alternat-
ing between 135° (odd lines) and 225° (even lines) as
shown in Fig. 11 it will be appreciated that the 90°
switching just described will counteract the PAL

swings and make the input to Tr2 base phase con-
stant. The operation is shown in Fig. 12 where it will
be seen that the 90° phase shift occurs on the odd
lines so that the burst phase at Tr2 base settles at a
constant 225°.

Tr2 is the second gate/amplifier and the pulses for
gating it are obtained from an overshoot ("ring")
derived from a tuned and suitably damped circuit
which is stimulated by line flyback pulses. This
ensures that the gate pulse timing is correct. The
arrangement is similar to that employed in the Decca
chassis (Fig. 5).

Tr2 collector is loaded by the crystal filter input
transformer T2 and the action here is just as explained
in relation to Fig. 8. The constant -phase subcarrier is
amplified and limited by Tr3 before being processed
for application to the chroma detectors.

This chassis also incorporates an interesting method
of PAL V-chroma switching identification. We shall
be looking at this later. Next month we shall start on
PAL V switching and "ident".

COLOUR SERVICING FILM
Zaar Films Ltd. of 339 Clifton Drive South, St.
Annes-on-Sea, Lancashire, have released three teach-
ing films on colour television servicing and installa-
tion. They are available in 8 or 16mm. form and
are in full colour with a magnetic or optical sound
track and have been produced with the co-operation
of several well-known firms in the TV industry. The
three films are Part 1 "The Colour Signal", Part 2
"The Receiver Decoder" and Part 3 "Receiver In-
stallation", and have running times of 30, 20 and 25
minutes respectively.

A CLOSER LOOK AT PAL
-continued from page 257

led us to fear and expect. Theory predicts that hue
errors will not arise in the PAL system and practice
confirms it. Any errors that do occur are caused
primarily by inaccurate adjustment of the display
system, particularly by the grey -scale tracking and
purity.

In this series we have tried to show why it is that
PAL serves us well. We have discussed the reasons
why signal phase distortions are largely cancelled;
why distorted sideband working fails to produce the
ill effects so common with NTSC; and we have
demonstrated the high degree of immunity to decoder
alignment errors.

Of comparable importance in our search for higher
average colour quality in customers' homes is the fact
that PAL decoders lend themselves to a variety of
simple alignment procedures. These are based on
critical visual display techniques and not in any sense
upon measurements. PAL decoders also have a built-
in faciliy for instant checking of alignment accuracy
-blinds.

With the coming of high-performance integrated
circuits and all solid-state receivers we are poised for.
a major breakthrough in terms of performance, com-
plexity of component assemblies, receiver size, relia-
bility and cost. Who would have thought four years
ago that colour TV would travel so far and so fast?
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YOUR
PROBLEMS
SOLVED

PHILIPS G6 CHASSIS
The trouble is the blue convergence. On a crosshatch
pattern the blue horizontal lines are bowed upwards.
Reasonable convergence can be obtained at the
centre of the screen but it is very poor at both sides.
The blue convergence controls L1614, R1237 and
L1605 have no effect on the blue pattern at all.-I.
Carter (Rugby).

First check carefully the plugs and sockets from
the coils to the convergence panel then check that the
system switch is over correctly and making proper
contact. If the red and green patterns are not correctly
converged, re -converging them may enable the blue
pattern to be brought into registration. If the line
convergence controls you mention have no effect
check the coils and controls for continuity and also
C1205, R1240 and C1210 in the horizontal conver-
gence circuit. Also check and adjust the blue field
convergence controls R1259 and R1265 as the
effect of these in conjunction with the others and the
static controls may help. We feel however that the
trouble is most likely to be a loose plug or connection.

BUSH TV161
There is loud hum on this set though the picture is
not in any way affected. Disconnecting the aerial
makes no difference. Also after the set has been on
for about two hours the sound becomes very dis-
torted and weak. The PCL82 audio valve has been
replaced without improving matters.-H. Aarenson
(Erith).

Check the PCL82 valveholder as there may be
leakage between pins 3 and 4 (pentode grid and
heater). This could also cause the distortion, Apart
from this check the PCL82 voltages.

FERGUSON 3624
The trouble is lack of field hold. There are two com-
plete pictures and moving the hold control only makes
the picture revolve. The field timebase and video/
sync valves have been replaced without any improve-
ment.-J. Pinney (Birkenhead).

Check the value of the 4701a2 resistor R98 in series
with the field hold control. Then check C80 (0-01uF)
and C79 (0.003µF high -voltage) which couple back
to the triode grid of the field timebase valve.

*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 282 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.

PYE 62
There is reduced width on this three -year -old model.
The line output and efficiency diode valves have been
changed. The width preset controls are both at the
extreme end of their travel.-R. Davies (Swansea).

There are two 3.9Mn resistors R155 and R156 in the
width control circuit. The most likely cause of the
trouble is that one or both of these has changed
value.

PHILIPS 19TG173
The trouble is that the 625 sound is very poor and
distorted although the picture is good. On 405 the
picture is very shaky at times and flickers quite a
bit. I have tried to clear this fault by adjusting the
fine tuner but this makes no difference.-H. Dean
(Manchester).

The poor 625 sound could be due to inaccurate
tuning of the 625 -line sound i.f. coil cores, faulty
0A79 detector diodes (in L211 can), a faulty ratio
detector balance control R228 or the 4,uF electro-
lytic C219 in this circuit. The shaky picture could be
due to excessive contrast, a faulty a.g.c. line clamp
diode X206 (BA115) or flywheel line sync valve V401
ECC82.

DEFIANT 9A50
The field hold is rather erratic, the picture sometimes
remaining stable for an hour or two but sometimes
for no more than five minutes. Sometimes the slip is
slow but it usually speeds up and can nearly always
be reset with the hold control. Sometimes the picture
rolls for a minute or so and then suddenly stops. The
trouble occurs on both 405 and 625 lines. Also on
405 lines there is heavy sound -on -vision. --G. Harris
(Glencoe).

Check the PCL85 field timebase valve and the
resistors associated with the field hold control as one
or more may have changed value. Also check the
resistors in the video stage where the 18kI2 bias
stabilising resistor-made up of lOkil and 82k1/ in
series-may be changing value. To clear the sound-
on -vision check the setting of the preset contrast
control near the PCL84 and if necessary reset the
sound rejector.
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PYE CT72
This set gives very good colour pictures but after run-
ning for some time it goes black -and -white. This
always seems to occur on a camera change. On return
to the first camera the picture is perfect again. The
fault occurs more with cartoons and such like. Some-
times the colour does not go altogether but is very
pale with horizontal bands of colour, green and pink,
about lin. wide. Always on switching back to another
camera the colour is perfect again.-S. Hickson
(Cheltenham).

There are two large coils on the decoder panel to
the left of the delay line, i.e. to its right as you look in
the back. The largest of these is L27, the 7.8kHz ident
coil. Unscrew this on a test card until the colours
reverse then screw it back one turn. Then adjust the
other coil for maximum voltage at TP17 by D22.

FERGUSON 3703
The trouble is loss of line hold and picture break up
after the set has been switched on from cold and has
been in operation for about 15-30 minutes (field hold
is not affected). The picture returns to normal after
a period varying between 2 and 20 minutes and
generally the trouble does not then recur. Occa-
sionally however the break up and recovery repeat
themselves before the picture reaches a stable state
for the rest of the time the set is switched on. Varying
the tuning has no effect on the broken -up picture.-
R. Sanders (Driffield).

The fault you describe is usually due to a dry -joint
or other improper connection in the flywheel line
sync discriminator, d.c. amplifier or line oscillator
stage. Disturbing the components in turn should
reveal where the trouble is and the joint that has to
be remade.

PHILIPS 19TG172
There is an intermittent fault on this receiver, the pic-
ture and sound fading a short time after switching on.
A quick flick of the channel change or a thump on
the side of the set restores the picture.-J. Heath
(Braintree).

The most likely source of the trouble is the plug
and socket connection on the lower part of the left -
side panel. This terminates a screened lead from the
tuner unit. Remove the plug, clean and tighten up.
There are two pins plus a locating plug.

HMV 2620
On 405 lines the picture is not very bright and the
sound poor though if the tuner is rotated the sound
and vision are momentarily good. On 625 lines the
picture is good and the sound loud, but after
about five minutes both sound and vision begin to
fade and then disappear completely leaving nothing
but mush on the screen. The switches have been
cleaned and the video valve replaced.-D. Read
(Northampton).

It seems that R22, the 3.9M12 resistor from the slider
of the 405 -line contrast control to the a.g.c. line, has
gone high -resistance. It is situated in a convenient
position at the rear centre of the chassis. To cure
the u.h.f. trouble we suggest you change both u.h.f.
tuner valves-the PC86 and PC88.

BUSH TV125
There is no e.h.t. present and the efficiency diode
and heater dropper 3R58 are overheating. The line
output transformer was replaced after which the set
appeared to work normally for about three weeks
except that 3R58 was still overheating slightly. The
raster has now completely gone. The efficiency diode
and e.h.t. rectifier were replaced at the same time as
the line output transformer.-H. Boyle (Andover).

The PY88 efficiency diode usually overheats if the
boost capacitors 3C23 or 3C24 short so these should
be checked. Then check if necessary for corrosion
at the e.h.t. rectifier base.

PYE 11
Choke L23 in the h.t. line is burnt out: could you let
the know the value? Also I have fitted a u.h.f. tuner
and it is working well but I would like to know how
to tune out noise on the u.h.f. sound.-L. Graig
(Sidmouth).

L23 is an ordinary i.f. choke of value about 30µH.
We don't think it is very critical so you may find that
if the core is intact you can rewind it-using 40 s.w.g.
enamelled wire. To tune up the u.h.f. sound adjust
L28, the 6MHz oscillator coil beside the EH90.

MURPHY V530
Adjusting the line hold control results at best in two
pictures side by side. There is insufficient width and
pincushion distortion some of the time. The sound
quality is also only fair.-G. Burnhill (Peterborough).

A common cause of your troubles is low h.t. due to
a worn mains rectifier. Change this. Then check the
30P4 line output valve as this may be low emission.
Also check the value of the 150pF coupling capacitor
from pin 6 to pin 2 of the 6/30L2 line oscillator valve.

McMICHAEL MT762
After adding a u.h.f. tuner this set gave perfect per-
formance on both systems. However although the
sound has remained OK the picture gradually
deteriorated until it is now rather faint with poor
definition. The vision strip valves and voltages are
all OK. The fault is common to both systems.-P.
Larkin (Maidstone).

We are inclined to suspect the tube first anode
supply (pin 3 of the tube base). This supply is derived
from the boost line via a 390kn resistor which is
decoupled to the h.t. line by an 0.1aF capacitor. If
the voltage at pin 3 is little higher than the 200V h.t.
rail change this capacitor.

PHILIPS 19TG170A
The width is inadequate and the sound distorted
although the height is sufficient. When the brilliance
is reduced the width increases.-G. Cox (Leamington).

The width trouble is normally due to the two
8.2Mil resistors above the preset width controls (lower
right) on this model changing value. Apart from this
the PL500 (PL504) line output valve may be loosing
emission. The distorted sound is probably due to the
PCL82 audio valve being faulty, but you should also
check its 47052 cathode bias resistor and the 2.7MI)
resistor (R234) connected to pin 9 (triode anode).
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HMV 1893
There is lack of field hold and reduced height. The
picture becomes steady after the set has been on for a
few minutes but the line hold is then very critical.
The field timebase and video/sync valves have been
replaced.-J. Burns (Deal).

The reduced height and field roll are due to the
22k0 load resistor R113 of the ECC82 section of the
field multivibrator stage changing value. The poor
sync is most likely to be due to a fault in the video
stage and we suggest you check the value of the bias
stabilising resistor R55 (47k!) and the bias electrolytic
C54 (50uF).

BUSH TV125
On 405 the picture displays considerable overshoot
with definite deterioration of the bandwidth. On
advancing the contrast control the trouble is aggra-
vated while parts of the picture tend to pull to the
right. The picture on 625 is OK in every respect. No
amount of careful tuning helps. The video amplifier
and its anode load resistor and the tuner unit valves
have been replaced.-G. Duneven (Porchester).

This chassis uses separate vision detector diodes for
the two systems. On 405 the detector is 2MR1, with
2M R4 as noise limiter. You will have to check all
the components associated with these diodes-the
diodes themselves, the small capacitors and resistors
and the coil connections.

DECCA DR123
The sound and picture are OK except that there is
pulling from side to side on the picture, vertical lines
being wavy and bent. The video and vision i.f. valves
have been changed.-R. Thomson (Tring).

Line synchronisation on this as in most Decca sets
is controlled by an ECL80 phase comparator valve,
V15 on this model. Change it.

INVICTA 7193
The picture suddenly faded away as though the set
had been switched off although the sound remained
perfect. The line output stage valves have been
replaced but there is still no e.h.t.-C. Speer (Crewe).

Check the right -side PCL84, the triode section of
which is the line oscillator, and the 0-01/1F coupler
C87 from this to the line output valve. Check the boost
capacitor C97 (0.11AF). The line output transformer
could unfortunately be suspect.

r
QUERIES COUPON

I This coupon is available until April 17,
1972, and must accompany all Queries sent

I in accordance with the notice on page 280.
Don't forget the 10p postal order!

TELEVISION APRIL 1972
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112
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 A portable receiver fitted with the Thorn 950
chassis was brought in by the field technician

with the complaint that after about thirty minutes
operation the bottom of the picture would start to
creep up, ultimately leaving a gap of about a couple
of inches at the bottom of the screen. The technician
had tried a replacement field output pentode at the
customer's home, but to no avail. He had also
removed the field circuit subchassis and visually
investigated the components, being aware that a
scorched resistor with changed colours often signified
an open -circuit or changed value, but in this case
there was nothing to indicate the whereabouts of the
fault.

In the workshop the valve and its cathode resistor
were checked first of all but both were clear of
trouble. It was noticed though that as the bottom

contraction increased a degree of correction was
possible by operating the height control, the control
eventually being at maximum setting.

At this point the technician switched off, removed a
field timebase component and found that the height
was excessive when next switching on. Readjustment
corrected this and protracted running indicated that
the fault condition no longer existed. The technician
then fitted a new component in place of that previ-
ously removed, once more readjusted the height and
finally made sure that the set worked normally for
several hours before conveying it to the delivery bay.
What was the most likely cause of the trouble and
the component responsible? See next month's TELE-
VISION for the solution and for a further item in the
Test Case series.

SOLUTION TO TEST CASE 111
Page 235 (last month)

The resistor was a 1.2Mtt one in series with the
height control and had increased in value. Older sets
are very susceptible to change in potential at the field
oscillator anode, the effect being first a reduction in
height and then non -linearity.

The Ekco T433 series chassis employs a high-level
contrast control in the video amplifier output circuit.
Thus overloading (leading to crushing on whites) as
a result of high input drive cannot be corrected by
this control. A preset contrast control is however pro-
vided to take care of this situation and was the
control adjusted by the technician.

Published approximately on the 22nd of each month by IPC Magazines Limited, Fleetway House. Farringdon Street. London, EC4A AD. Printed in England by FleetwayPrinters, Crete Hall Road, Gravesend. Sole Agents for Australia and New Zealand-Gordon and Gotch (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,
C2.65. "Television" is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first having been given, belent, 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, literaryor pictorial matter whatsoever.
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The largest selection
BRAND NEW FULLY GUARANTEED DEVICES

AC107 13p AFI IS BCI40 35p BCY3I 22p BF272 ailp EC403 15p ORP60 10p
AC113 20p AFI 16 17 ig BC111 35p BCY32 25p BF273 30p 6ETB80 27p ORP6 I 40
ACI 15 lip AF117 lip BC 142 45p BCY33 17p SF294 30p MATIOO 15p ST140 lip
ACI25 17p AFI IB 30p BC143 40p BCY34 20p BF3013 35p MATIOI 17p ST141 17p
AC126 17p AF 124 2Ip BCI45 45p BCY70 17p BF309 37p MAT120 1Sp 11543 40p
AC117 17p AF 125 20p BCII7 17p BCY7I 30p BF316 75p MAT121 17p 1../T46 17p
ACI28 17p AF 126 20p BC1411 lip BCY72 15p BFW 10 S5p MPF102 43p V405A 15p
ACIIIK 17p AF127 20p BC149 17p BCZ11 20p BFX29 17p MPF105 43p V4IOA 4Sp
ACII2K lip AF139 33p BC I50 17p BDI21 asp BF X94 20p OCI9 30p 20301 19p

AFI7B sop BC151 20p BD 123 asp BFX85 17p 0C20 50p 26302 19p
ACI54 15p AFI79 sop BC 152 17p BD124 75p BFX136 12p 0C22 30p 26303 19p
ACISS 17p AFISO SOss BC 153 17p BDI31 lop Bf)(87 25p 0C23 33p 26304 20p
AC156 17p AF191 50p BC154 30p BD132 Sop BF )(1313 11p 0C24 45p 26306 35p
AC157 17p AF186 15p BC157 20p BDY20 LI BFY50 1110p 0C25 25p 26308 35p
AC165 17p AF239 lip BC 158 17p BF 115 21p BFY51 20p 0C26 25p 26309 35p
AC166 17p AFZI1 lip BC 159 20p BFI 17 15p BFY52 20p 0C28 10p 2G339 17p
AC167 20p AFZ12 15p BC167 13p BFI'S 60p BFY53 17p 0C29 10p 26339A 15p
AC168 20p AL102 asp BC16(1 13p BFI 19 70p BSX I9 15p 0C35 33p 26344 15p
AC169 11p AL103 1115p BC 169 Ilp BF152 35p B5X20 15p 0C36 40p 20345 15p
AC176 lip ASY26 15p BC $70 lip BF 153 35p BSY25 15p 0C41 lOp 26371 13p
AC 177 20p ASY27 30p BC I71 13p BF154 35p BSY26 15p 0C42 1.1p 20371B 10p
AC187 30p ASY28 15p BC 172 13p BFI57 45p BSY27 15p 0C44 15p 26374 17p
AC IBS 30p ASY29 15p BCI73 13p BFI58 15p BSY28 15p 0C45 lip 26377 17p
ACY 17 15p ASY50 25p BC174 13p BF159 30p BSY29 15p 0070 15p 20378 15p
ACY1B 20p ASY51 25p BC175 21p BFI60 30p BSY313 15p 0071 9p 26382 15p
ACYI9 Ilp ASY52 25p BCI77 17p BF162 30p BSY39 15p 0072 lip 20401 30p
ACY20 113p ASY54 25p BC 178 17p BF163 35p BSY41) 30p 0074 lip 20414 lop
ACY2I 2111p ASYS5 2.5p BC 179 17p BF164 35p BSY4 I 3Sp 0075 15p 20417 1.5p
ACY22 111p ASY56 2Sp BC ISO 20p BFI65 35p BSY95 Ilp 0076 15p 2N3138 30p
ACY27 19p A5157 25p BC1(11 12p Bf 167 21p BSY95A lip 0077 25p 2N388A SOp
ACV% 19p ASV% 25p BCIB2 10p BF 173 21p BUI05 £380 0081 15p 2N404 22p
ACY29 30p ASYSEI 15p BC 182L 10p BF 176 35p CI I IE %p 00310 15p 2N404A 30p
ACY30 25p ASZ21 40p BC183 10p BFI77 35p C400 30p OCB2 1Sp 2N524 55p
ACY31 2.5p BC107 10p BC 183L 10p BFI78 45p C407 25p 00820 15p 2N527 60p
ACY34 lap BC108 10p BC1134 13p BF 179 50p C424 17p 0083 lOp 2N696 lip
ACY35 lap BC109 lip 13p BFIE10 30p C425 40p 0084 20p 2N697 15p
ACY36 30p BC113 15p BCH% 17p BF181 lOp C426 30p 0C139 15p 2N698 24p
AC Y40 1Sp BC114 30p BCIEI7 17p BF 182 30p C428 20p 0C140 17p 2N699 55p
ACYII lap BCI IS 30p BC207 Ilp BF 183 30p 0441 27p 0C170 15p 2N706 7p
ACY44 35p BC116 35p BC209 1 1p BF 184 25p C442 35p 0C171 15p 2N706A Sp
AD140 10p BCI 17 35p BC209 11p BFI 85 30p C444 37p 0C200 25p 2N708 12p
AD142 40p BC116 25p BC2I2L lip BFIB8 30p C450 17p 0C201 17p I N709 45p
ADI 49 43p BCI 19 15p BC2I3L Ilp 10194 2.3p C720 lip 0C202 17p 2N71 I 10p
ADI61 35p BCI25 35p BC2I IL I 1p BFI95 2Ip C722 15p 0C203 25p 2Nul7 42p
AD162 35 BC126 35p BC2I4L lip BFI% 30p C740 25p 0C204 15p 2N718 24p
AD161/ BC132 7.5p BC225 25p BFI 97 3Sp C742 17p 0C205 35p 2N71 BA 50p
162(MP) 63p BC134 30p BC226 35p BF200 15p C744 17p 0C309 35p 2N726 17p
ADTI40 50p BC135 30p BC3I7 lip BF222 00p C760 17p P346A 17p 2N727 17p
ADZII [2 BC136 30p BC3113 lip BF 257 35p C762 17p P397 4Sp 2N743 17p
ADZ 12 Cl 10 BCI37 35p BC319 lip BF270 15p C764 fb0p OCP7 I 13p 2N744 17p
AFI 14 17p BCI39 15p BCY3O 20p Bf27 I 17p EC/01 1Sp ORPI2 2N914 17p

2N915 lop 2N2714 2.5p 2N370I
2N929 22p 2N2904 2Sp 2N3705
2N930 15p 2N2904A 30p 2N3706
2N1131 20p 2N2905 15p 2N3707
2N1132 11p 2N2905A 30p 2N3708
2N1302 17p 2N2906 15p 2N3709
2N1303 17p 2N2906A 17p 2N3710
2N1304 lOp 2N2907 25p 2N3711
2N1305 10p 2N2907A 30p 2N3819
2N13126 22p 2N2923 13p 2N31320
2N I 307 12p 2N2924 13p 2N3901
2N I 3013 17p 2N2925 13p 2N3904
2N1309 17p 2N2926 2N3905
2N1613 171. (G) 11p 2N3906
2N1711 20p 2N2926 2N4058
2N113139 33p (Y) Ilp 2N4059
2N1890 15p 2N2926 2N4060
2N1893 37p (0) 10p 2N4061
2N2160 60p 2N3010 SOp 2N4062
2N2147 75p 2N3011 20p 2N5172
2N2148 60p 2N3053 20p 2N5459
2N2192 30p 2N3054 50p 25034
2N2193 30p 2N3055 63p 25301
2N2194 17p 2N3391 17p 25302A
2N2217 20p 2N3391A 20p 25302
2N2218 1.5p 2N3392 17p 25303
2N2219 17p 2N3393 15p 25304
2N2220 lip 2N3394 15p 25305
2N2221 lip 2N3395 20p 25306
2N2222 17p 2N3402 22p 25307
2N2368 17p 2N3403 lip 25321
2N2369 15p 2N3404 lip 25322
2N2369A 15p 2N3405 15p 25322A
2N2411 50p 2N3114 20p 25323
2N2412 SOp 2N3115 20p 2S324
2N2616 SSD 253417 37p 25325
2N2711 22p 2N3525 71p 25326
2N2712 21p 2N3702 lip 25327
2N2714 2Sp 2N3703 lip

DIODES a RECTIFIERS

15p
11plip
13p
Sp
Bp

10p
10p
40p

LI
75p
17p
15p
17p
15p
10p
lip
lip
12p
1111
43p
75p
50p
4Sgs
4
60p

[1'10
LI

[1'10
[1.10

60p
Sep
15p
60p

LI .20
[1.10
[110
[1.10

AAI 19 Sp BY 130 15p 0A10 alp
AAI20 Sp BYZIO 3Sp 0A17 7p
5A116 22p BY Z I 1 32p 0A70 7p
BAI26 12p BYZI2 sop 0A79 Sp
87100 15p BYZ 13 25p OW 7p
Sf101 12p BY 216 35p OAKS 7p
137105 13p BY ZI7 35p 0A90 6p
BY114 lip 57218 30p 0A91 7p
87126 15p 57219 15p 0A95 7p
BY127 17p OAS 17p 0A200 6p

0.36 111111 0571111 1'50 1.70 1.60
0,50 1111114 0574114 2.00 1.90 1.80
1.00
0.90
1.10

11P115.- 0574109 2.00
BPISI 0574101 2,75

1.90
2.60

1.80
2.40

0.58 1111102 11574102 0.97 0.94 0.88
0-58 CP190 574190 3.50 3.25 300
1-30 BP191 0574191 3 50 3.25 300
190 BP11/2 0574192 2.10 1.85 1.75
0-90 II P193 0574193 2.10 1.95 1.75
0-95 111'199 0574109 1.10 1.05 0 95
1-80 B1'195 0574191 1 80 1.70 1.60
1,20 111197 05 74197 1.80 1.70 1.60
1 20 II PI Ss 05 74199 550 5 00 400
1 60 111199 0574199 5.50 5.00 4 00

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

Cheek our 74 Series List before you buy my 1.C's. Our prii es are
the lowest possible. All devices ex -stock. Full spec. guanoiteed

BI -PAR Price and qty. prices BI -PAR Price sod qty. prices
Order No. 1-24 25-99 100 up Order No. 1-24 29.99 loo up

Op Op Op OP P tp
IWO° -.1157400
RPM= 057401

0.15
0.15

0.14 0-12
0.14 012

111'51= 057451
111.95 - 0 57495

0.15
0.15

0.14
0.14

0.12
012

111'101 =9574/02 0.15 014 012 BP5 I 0\7494 0.15 0.14 0.12
B POS = 957403 0.15 0.14 0.12 BMW 057410 0.15 0.14 0.12
It Po4 = 057404 015 0.14 0.12 It P70--097470 0.29 0.26 034
BP05 = 857406 0.15 0.14 0.12 It 17.2 - SN 7472 0.29 0.28 0.24
151107= SN7407 0.18 0.17 0.18 111.72 057473 0.37 035 032
111110 - 857400 0.18 0.17 0.18 B/174 0 57474 037 035 032
11P09--057409 0.18 0.17 018 111'75 0 57479 047 0.45 0.42
11P10- 047410 015 0.14 012 11171 0574711 0.43 0.40 038
It P13 - SN7413 0.29 0-28 0.24 11190 0574x5 0.67 0.84 058
BP16 -057416 0.43 040 038 111101 5N7491 0.97 094 088
11P17- SN7417 0.43 0.40 038 81x2 _957492 0.97 0.94 088
111 0, 997420 0.15 0-14 012 111'93 .05749i1 110 1.05 095
BP30 -.057430 0.15 0.14 0.12 111'91 8574911 032 030 0.28
BP40 0 57440 0.15 0.14 0-12 11190 057400 0.87 084 038
13141 - 0 57441 0'87 0'84 0.58 111101 057491AN 0'87 0'84 0.78
RP42-- 057442 0.67 0.04 0.58 111'92 - S57492 067 0.84 0.58
B1'43-1157443 195 1.85 1,75 10111:! 057403 0.67 0.64 0.58
111'44 .057444 1.96 1.85 1 75 111'94 057404 0.77 0.74 0.68
IIP45 , 057145 1-96 1.85 1.75 111'05 057405 0.77 0,74 0.88
11P46-=09744)1 0.97 0.94 0.88 111.9)1 057490 0.77 0.74 088
11147=057447 0.97 0.94 0.88 1)1100 0574100 1.75 1.65 155
BP4s 0 57440 097 0-94 088 1111111 0574104 0.07 0.94 0,88
111150 09749)) 015 014 012 111'109 0 574109 0.97 0.94 088

111'11i7
111' 1111

111'111
111.1

111'119
151-'121
BPI 41
B P145
BP150
11P191
B P155
BP154
BP155
13P156
11P160

711.7
\71110

9N7-1111

SN;1119
741'21

S574141
05 74145
0574150
0174191

574153
0574154

-0574199
05741511
0574160

0 40
0.55
1.25
1 OI
1.35
0.67
0.137
1,50
1 80
100
120
1.80
1-40
1.40
1.80

0 38
0.53
1.15
0,95
1.25
0.84
0.84
1-40
1 70
0.95
1,10
1.70
1.30
110
1.70

PRICE -211X. Devices may be mixed to quiilify for quantity prices.
PRICES fur quantities in excess of 90) Ili 1.1,

0.ing to the ever i3O-masing range of 1"11. 74 Series, please cheek m ith us for supplies
of any Ilex ices not listed above, as it is probably now ill stork. NVA111 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 Boldock St. (A10), Ware, Herts. Tel.: 61593

OPEN 9.15-6 Tues. to Sats. 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.
Especially designed by S.G.S. incorporating their proven Linear
I.C. Audio Amp. TA/621 providing unlimited applications for the
enthusiast in the construction of radios, record players. Audio and
Stereo units. Also ideal for intercom systems, monitoring applica-
tions and phone answering machines. OTHER USES: portable
applications where supply rails as -low as 9V are of prime importance.
 Sensitivity 40 mV for I watt. VOLT-

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

 Signal to Noise Ratio B6 dB.
 Frequency response better than 50 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 5 in.

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

* Supply Voltage (Vs) = 24V IS ohm load.
Modual Tested and Guaranteed.
Qty. 1-9 [163; 10-25 £218 Price each
Larger quantities quoted on request. Full hook-up
diagrams and complete technical data supplied
free with each modual or available separately at
10p each.

All prices quoted in new pence Giro No 388-7006
Please send all orders direct to warehouse
and despatch department

HINPAN
P.O. BOX 6, WARE  HERTS
Postage and Packing add ip.
Overseas add extra for airmail
Minimum order 50p Cash with order please.

Guaranteed Satisfaction or Money Back
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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

EC

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 May 1st. Prospectus from:
London Electronics College, Dept. C/4, 20 Peny-
wern Road, London, SW5 9SU. Tel. 01-373 8721.

FULL-TIME COURSES in ELEC-
TRONICS and TELEVISION. These
are nine -month courses, starting next Sep-
tember, which lead to City & Guilds
certificates. Extensive laboratory work
is included, and there are, in most cases,
no fees for those under 18 at enrolment.
Full details from:
Section 434, Electrical and Electronic
Engineering Department, Southall Col-
lege of Technology, Beaconsfield Road,
Southall, Middlesex.

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 & Com-
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 SWS 4UJ.

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.I05),
Aldermaston Court, Reading RG7 4PF.

ENGINEERS-get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, Computers, Draughtsman-
ship, Building, etc. FREE book from:
BIET (Dept. H.6), Aldermaston Court,
Reading, RG7 4PF. Accredited by
CACC.

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.

WANTED (continued)

TOP PRICES PAID
for new valves, popular

TV & Radio Types

KENSINGTON SUPPLIES
(A), 367 Kensington Street

Bradford 8, Yorks

WANTED! New valves especially TV
types. Cash waiting. Bearman, 6 Potters
Road, New Barnet. Herts. Tel. 449 1934.

AERIALS

BAIN ES for HIGH FREQUENCY AERIALS
Postage paid on all aerials inland

MULTIBEAMS UHF
MBM 10 11.90. MBM 18 12-65. MBM 20 13-60.
MBM to 15.10. MBM 46 15-50. 2MBM 40 11250.
4MBM 46 128.50.
VHF AERIALS
BBC Dipole £1.75. H 12.50. BBC. ITA Dipole and 5
/2-70. ITA 5 Element 12.00. ITA 8 Element 12.70.
FM H £200.
ACCESSORIES: .SAE fur full List.
Pre -amps: Masthead mains 16.00. Colourhooster
13.88. Co -Ax. 5p and 9p. UHF Diplexers 65p.
Please state channels on all orders.

R. BAINES, 11 Dale Cres., Topton, Chesterfield.

AERIALS (continued)

Direct from the
Manufacturers

U.N.F. AERIALS

CC

10 Element pia±-I-
05 mo% _,_--1--

.....14 Element 18 Element - a
£1.50 £1.75
Ready assembled add 2Up
allow 32',..p carriage and packini,
Please state which channels or group

TRADE SUPPLIED, SEND FOR LIST

APEX AERIALS c T.V.
ALBAN WORKS, MARV ST

JOHNSTONE, RENFREWSHIRE

UHF 8c L1.90, 14e L235, 18e L325,
22e L375. BBC1 I £I.75, H .£240, X
L215, 3e £5.20, 4e L6  90. ITA 5c
£I.95, 8e £270, 1 le L330, 13e L405.
BBC/ITA 1+5 L270, 1+8 L310, H+5
£4.10, H+7 £4.50. Loft 1+5 with pole.
swivel and clamps L210. Coax plugs 8p.
FM dipole LI  13, 2e f200, 3e L375,
L500. Lashing kits, 6" LO90, 12" fl  15,
double L165. Diplexers 50p. Triplexers
80p. UHF/VHF diplexers £110 pair.
Masts 2", 10' L220, 16' £3.30, 20' £4.40,
I" 5' 60p, 6' 72p. UHF preamps, bat-
tery, L375, mains L587. Coax, 6p and
10p a yd. Aerials p. paid, clamps pro-
vided. Acces. Carriage depends on
weight.

BAKER. BONTNEWVDD, CARDS..
SY23 41H

SERVICE SHEETS

QUICK, EFFICIENT, SERVICE SHEET SERVICE
Stocks now cover over 10,000 Makes and Models. TV's Mono and Colour,
Amplifiers, Tapes, Record Players, Test Gear, etc.

SERVICE SHEETS 25p plus large S.A.E.
MANUALS covering many Makes and Models. Enquiries welcome but
S.A.E. please

CATALOGUE covering TV's, Mono and Colour, including Fault Finding
Chart and Vouchers. Value 20p.

Price 20p plus S.A.E.-Radio, etc. catalogue also 20p.
- MAIL ORDER ONLY -

A.L.S. 21c Drydon Chambers, 119 Oxford Street, London W1R 1 PB
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SERVICE SHEETS (continued)

* SERVICE SHEETS  MANUALS  BOOKS
ON RADIOS, TELEVISIONS, AMPLIFIERS, SERVICING DATA AND FAULT FINDING ETC.
SERVICE SHEETS 40p EACH. 1972 SERVICE SHEET CATALOGUE 20p. SEND S.A.E. WITH ENQUIRIES.

NEW BOOKS II PUBLICATIONS PRICE + PIP.
COLOUR TELEVISION SERVICING by G.J. <gag. 332 pages E4.40 30P

COLOUR TELEVISION PICTURE FAULTS by ICJ. Bob!gnarl. Illustrated in Colour . . £2.50 20p

MAZDA BOOK OF PAL RECEIVER SERVIC NG by D.J.Seal. FS.ERTARTS. 2138 pages . £3.50 30p

TELEVISION SERVICING HANDBOOK by G.J. King. 358 pages . ... £3.80

T.V. FAULT FINDING BOOK by Data Publications Ltd. 405/625 Edition. 124 pages . . £0.50

PAL COLOUR T6 by Mul lord Ltd. Hoe Colour Works. 100 pages . . . . ... £0.65
HOW TO RECEIVE FOREIGN TV PROGRAMMES ON YOUR SET by W.J. West £0.33
PRINCIPLES OF PAL COLOUR TEL EVISICre by H.V.Sons. CEng.MIEE.FIERE. 154 Paget £2.00

UNDERSTANDING TELEVISION by J.R. Dawes. 512 pages . . . . . . . . £2.10

PRACTICAL TELEVISION CIRCUITS by R.F. Street. 376 poges £1.80 15p

TELEVISION ENGINEER'S POCKET BOOK by J.P. Hawker. 304 pages CIAO 15p

COLOUR RECEIVER TECHNIQUES by T.D.-ewers, MBE.MA.BS,MIEE.AMIERE. 96 Poe** C1.75 15o

Send S.A.E. for 'FREE' List of Practice and Technical Books on Radio & Television now evadable to:-

10p30p

10p
7p

20P
25P

BELL'S TELEVISION SERVICES
Albert Place, Harrogate, Yorkshire. Telephone 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. CARANNA
71 BEAUFORT PARK,

LONDON, N.W.11
We have the largest supplies of Service
Sheets (strictly by return of post).
Please state make and model number

alternative.
Free TV fault tracing chart or TV list on

request with order.
MAIL ORDER ONLY.

SERVICE SHEETS
(1925-1971) 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 with Free Fault
Finding Chart 35p, plus stamped
addressed envelope. LESMAR, 15
Conholt Road, Andover, Hants.

FOR SALE

VALVES EX. TV from 5p, 3p postage,
speakers from 371p, postage 10p. Valve
cartons. Globe Electrics, 151a Brighton
Road, Surbiton, Surrey. 01-399 7333.

NEW. MAZDA GOLD SEAL. C.M.E.
1901. Tube, with guarantee card, £5.
Collect. 32 Hensford Gardens, Syden-
ham, S.E.26.

RADAR C R TUBE & Tester and
U.S.A. Dumont Scope, £25 the two.
Stark & Son, 43 Thicketford Road,
Bolton, Lancs.

25" COLOUR TELEVISION for sale.
Home constructed; requires IF strip. £95.
Box 92.

MISCELLANEOUS

RECORD TV sound using our loud-
speaker isolating transformer. Provides
safe connection to recorder. Instruc-
tions included. £1 post free. Crowborough
Electronics (T), Eridge Road, Crow -
borough, Sussex.

FLICKDIM SWITCH. Dim up to 500
watts at a flick. A must for TV, child-
ren's bedrooms, etc. White unit easily re-
places lighting switch. Only 70p, with
money back guarantee. 5p postage. E.
Griffiths, 6 Stanway Close, Alkrington,
Middleton, Manchester.

SOIDERSOAt
Solder aserblig Wick

4 feet for 40p fr..
Orientation Ltd

MAYFIELD , COVERACK ,
CORNWALL.

LADDERS

LADDERS, 241ft., £9.80, carr. 80p.
order C.O.D. Phone 02-993 5222. (Dept.
PTT). Home Sales, Baldwin Road, Stour -
port, Worcs. Callers welcome. Ansafone
installed.

SETS & COMPONENTS

TV SCOOP PURCHASE!
* FREE CIRCUIT DIAGRAM

WITH EVERY SET
3 Channel BBC2 TVs 19" Slimline
(110° Tube). Despatched tested and
in working order. £20.
Only while present stocks last.

Complete, untested TV sets.

3 Channel -only require UHF
tuner for BBC2. 19" Slimline
(I 10° Tube) E8
2 Channel (with 405/625 timebase)
19" (110° Tube) LE)
2 Channel 405 only, 17" (110°
Tube) E3
(Carriage & Packing, L1.50 extra,
all models.) Despatched at pur-
chasers' risk. Special discounts for
quantity. (S.A.E. for quote) TWO
sets of the same model supplied
if requested. (Deduct El from total
price!!). Ideal 2 into I plus lots of
spares for future use -you can't
go wrong at these prices!
TRANSISTOR RADIO SCOOP!
Superhet with push-pull output
to internal loudspeaker. Complete
with carrying case, earphone and
PP3 battery. These sets are BRAND
NEW and complete, but may
require slight attention. Hence
bargain price off I.50, plus 20p P. & P.

SUMIKS, 7 High St., Langley,
Worley, Worcs.

CALLERS WELCOME.

BEAT THIS FOR VALUE!!
New,. Marked and Guaranteed.

BC107. 8p; 25/up. 7p; BC109. 9p:
25/up, 8p; 2N1303. 10p; 25/up.
8p; 0074/AC128 10p; 25/up. 8p;
ASY32. 10p; 25/up. 8p. Cash with
order. Post and package 10p,
Many others at low prices -send
Wants.
R. I. RICHARDSON, Dept. T.,

50 Hayes Street, Bromley,
BR2 7LD.

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 Ltd., 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
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SETS & COMPONENTS (continued)

SOUTHERN VALVE COMPANY
44 Earls Court Road, London, W.8

SPECIALISTS IN QUALITY VALVES FROM MAINLY
BRITISH MANUFACTURERS; WE DO NOT CLAIM

THE LOWEST PRICE, BUT GENUINE VALUE!
All new and boxed,' some BVA. Send s.a.e. for list.

DY87 37p PC86 & 8 50p PCL805 45p U193 35p 30L17 75p
DY802 45p PC97 40p PCL86 37p U251 62p 30P12 70p
EB91 15p PCF80 32p PL36 52p 6/30L2 60p 30PL1 60p
ECC81 37p PCF86 52p PL81 46p 6BW7 60p 30P4MR 95p
ECC82 30p PCF801 50p PL84 55p 6CD6G 90p 30P19 70p
ECL80 40p PCF802 50p PL500 /4 65p 6F23 75p 30PL13 75p
EF80 27p PCF805 50p PY81 35p 6F28 48p 30PL14 75p
EF183 37p PCF808 60p PY800 35p 20L1 85p etc., etc.
EF184 37p PCL82 37p PY801 35p 20P4 90p NOTE
EH90 45p PCL83(s) 50p U25 65p 30C15 70p IMO 0/BY127
EY51 50p PCL84 37p U26 60p 30FL1 & 2 75p equir only 20o
EY86 /7 37p PCL85 45p U191 65p 30L15 75p with resittor.

POST FREE OVER £2, BELOW 24p EACH.
MAIL ORDER ONLY.

EX -RENTAL TV's (UNTESTED)
Complete with 13 channel tuners. Good cabinets.

Carriage 4:150 extra.
17' Send Slim OW Tube) .. 12.50
17'121" Slim (1 Dr Tube) .. 24-50
19" Slimline 18.50
23" Shmline 1850
19' 111102 Sets 514.50

TUBES EX -EQUIPMENT TESTED
SINGLE PANEL

17" any type , . , £2
111"/21" any type .. £3

£4

TWIN PANEL (BONDED)
19" £5
23'1.101,1 . £6

PANORAMA TUBES (METAL RIM)
19' Panorama £5
23" Panorama £6

All tubes ado) Y1 carriage

PERFECT SPEAKERS EX TV
Pin chin (minimum order two) 5 in. round, 8 in. by
2 in. rectangular -12(p each. Add 7(p Per speaker p. & P.

Special ofrer:1110 speakers delivered for £15.

VALVES EX EQUIPMENT
EB91 5p :401.15 12(p Pl.:;) 2241,
EBF89 12(p 30P4 12(p PLSI 17IP
ECC82 12(p PC07 174P PI.'" 15p
EC180 7(p PCF86 171p PY800 15p
EF80 12(p PC84 7(p PY82 7ip
EF85 12(p PCFso 7(5 PY33 22(p
EF183 124p P0089 12(p 0191 1741,
EF184 124p PCL85 221p 2. 17(p
EYSI1 174p PCL82 174p 30PL1 22(p
30PL13 20p P01:86 17(p 30P12 20p
630LZ 124p PCL83 12(p 30F3 10p

Add 21p per yid) e p. & p., orders 01 er El p. & p. free

UHF TUNERS
For Ferguson 850 900 cliassis. Adaptable for !noel U.H.F.
Chassis 12.50. 1'. & P 50P.

TRADE
DISPOSALS (Dept. PT/TS)

Thornbury Roundabout: Leeds Rd,, Bradford.
Telephone: 0274-665670

TESTED TOP 20 TV VALVES FROM
10p. PL504, 171p. New PL508's, 45p.
Individually boxed, p & p 4p per valve,
12 or over 21p, 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.

ELECTRONICS
LOW NOISE HI -STABS

LOW NOISE HI -STABS

Full range of COLOUR TV I.C.'s
in our new catalogue

POWER SECTIONS & DROPPERS
As in previous months

CARBON TRACK POTS, LOG & LIN
Single 14ang 12p; with Switch 29P

T.V. TYPE ELECTROLYTICS

1011 -- 21111pF .. . .

DM -- 41111ill, .. ..
100 i- 2011 ) 60µF .. ..
1110 - 3110 -c 1)111 -4- 11/MI ..
MO . 1100 4 200 1 1110µF ..
125 - 2011 1 111)1 - 32(iF .

150 + 1110 a 1101 + 100 s- 150µR
20011F ..

- -

200 200 . 100µ1, ..
200 e 2011 - 11111 - 32µF
3011 -1 31/11µF ..

p
273V -W 75
275V -W 1.15
300V -W 93
275V -W 1.23
275V -W 1-23
275V -W 1.23
3201,-1V 1.68
275V -W 50
300V.W 1-00
300V -W 1.23
300V.W 1.70

1972 CATALOGUE 20p post free
P. & P. on all orders other than resistors Op

/6 FORTIS GREEN ROAD, LONDON N10 31-1N

120 NEW ASSORTED Capacitors,
Electrolytic, Mica, etc., and Resistors,
/20W. 85p, Post Free. Whitsam Elec-

trical, 33 Drayton Green Road, London,
W.13.

BARGAIN TV's
EX RENTAL.
SLIM LINE.

23in. 3 Channel with
U.H.F. Tuner E10.00

23in. 2 Channel 0650
I9in. 3 Channel with

U.H.F. Tuner E850
I9in. 2 Channel E3.50
l7in. 2 Channel LI .50

All sets complete. Callers only.

EDWARDS & SON
103 Goldhawk Road, LONDON, W.I2

Phone: 743-6996

TELEVISION TUBE SHOP
BRAND NEW TUBES AT

REDUCED PRICES
A28 -14W (A28 -13W) £12.75
A31 -18W £12.50
A47 -11W £9.95
A47 -13W £12.50
A47 -14W £8.25
A47 -26W £10.75
A50-120WR £12.50
A59 -11W £12.95
A59 -13W £13.50*
A59 -15W £9.95
A59 -16W £13.50*
A59 -23W £1475
A61 -120WR £16.50
AW-21 -11 £7.00*
AW36-21, 36-80 £5.75
AW43-80 £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 E1402 £5.75
CM E1601 £10.50
CM E1602 £12.00
CM E1702, 1703 £6.75
CME1705 £7.75
CM E1713/A44-120 £14.50
CME1901, 1903 £7.50
CME1906 £12.50
CME1908 £7.75
CME2013 £12.50
CME2101, 2104 £8.25
CME2301, 2302, 2303 £9.00
CME2305 £14.75
CME2306 £13-50*
CME2308 £9.95
CME2413R £16.50
CR M93, 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
MW43-80 £6.75
M W53-20, 53-80 £7.50
TSD217, TSD282 £14-001-
13BP4 (Crystal 13) £14.001'
190AB4 £9.25
230DB4 £11.25
tRebuilt tubes also,
at £7.00 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.

TELEVISION TUBE SHOP
48 BATTERSEA BRIDGE ROAD,
LONDON, S.W.11. 228 6859

WE GIVE GREEN SHIELD
STAMPS
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PHILIP H. BEARMAN
A leading name in valves and Tubes!

(Mullard, Thorn, Telefunken, etc.)

NEW MOSTLY BVA VALVES! Huge range by post service well known to the
trade. Brief list of television types herewith, full list S.A.E. All types ex stock!
DY86/7 40p PCF86 60p PY82 47p 20L1 90p
EB91 22p PCF801/2 59p PY800/1 47p 20 P4 90p
ECC82 42p PCF805 83p R19 80p 30C15 86p
ECL80 47p PCF808 80p U25 91p 30C17 91p
EF80 39p PCL82 48p U26 91p 30F5 91p
EF85 41p PCL83(S) 60p U37 75p 30FL1 & 2 62p
EF183/4 54p PCL84 57p U191 86p 30L15 91p
EF190 51p PCL805/85 63p U193 47p 30L17 86p
EY51 60p PCL86 63p U251 91p 30P12 90p
EY86/7 40p PL36/8 83p U 301 85p 30PL1 86p
PC86 & 8 72p PL81 75p U801 99p 30P4MR £1.00
PC97 42p PL83 81p 6/30L2 86p 30P19 83p
PC900 52p PL84 62p 6AT6 52p 30PL13 95p
PCC84 47p PL500 86p 6BW7 78p 30PL14/5 95p
PCC89 58p PL504 86p 6CD6G 90p etc., etc.
PCF80 50p PY81 47p 6F23 90p Trade prices

POST FREE OVER £3.00, 2.1) PER VALVE BELOW £3.00
LATEST NEW BY100/127 type silicon rectifier 15p, 3352 res 5p!

Large bulb Imported PCF80 30p! Note. Ask for separate component and tran-
Philips PCL805185 54p! sistor lists. Mullard/Mazda data books 20p.

LATEST PAL colour TV servicing manual £3.50p1

6 POTTERS ROAD, NEW BARNET, HERTS.
(Adjacent to Post Office)

Tel, 01-449/1934 & 449/1935 Special quantity terms,. lists,
(Robophone) s.a.e. GIRO 34.361.4006

(Suppliers to H.M. Govt. etc.)

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.

i.e. B9D ceramic chassis V/Bs at 10p.
Also

colour monitor panels, video, TB, etc.
S.a.e.

FOR NEW 1972 CATALOGUE

INTERESTED

IN AMATEUR TV?
THEN WHY NOT JOIN

THE BRITISH

AMATEUR TELEVISION CLUB?

Write for details and application form to:

B.A.T.C. Membership Secretary

"COBBOLDS"
MAGDALEN LAVER
Nr. ONGAR
ESSEX

B.A.T.C. exists to inform, instruct and co-
ordinate the activities of amateur TV
enthusiasts, publishing a quarterly journal
C Q -T V and holding ATV conventions, as
well as running several sections devoted
to helping amateurs.

If you have difficulty
in obtaining

TELEVISION

Please place a 'regular
order with your

newsagent or send
1 year's subscription

(£2.65) to:

Subscription Department,
Television,

Tower House,

Southampton St.,
London, WC2E 9QX

REBUILT
TUBES

Colour:
19" £23 22 £26
25" £28 26" £30

(Also NEW 19" Colour Tubes
available.)

Standard Types:
17" £5 19' LS 50
21" £6 50 23"£750

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. IS years'
experience in tube rebuilding.
Trade enquiries welcomed.

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

22 Anerley Station Road,
London, S.E.20.

Telephone: 01-778 9178

NEW VALVES!
Guaranteed and Tested

24 -HOUR SERVICE
11:5 .25 DF96 35 EF91 PFL200 51
)85 .21 1)11141 26 EF02 28 PL.16 .47
1'1'4 -14 DK 92 -815 EF183 26 PL81 .43
394 24 06 38 EF184 28 PL82 .29
:;% 4 37 01,02 24 EL33 54 PL83 .31
6 :11)1,2 53 0L94 .37 E L84 PL84 29

AV:, -21 1)1,06 -88 EY51 30 PL500 -81
611 \\ 7 -50 01'8423 EY s6 28 PL504 -81
In I 57 0Y87 -23 EZra -20 PY 1 33

6E23 87 Yt02 .30 E Zs 1 -21 PY82 -24
61,25 51 EA BOA) .30 E. T61 54 pYS00 -32
68 \ 7(1T .28 E1391 .9 KT66 -75 PI' sal -32
251,611T 18 E 7178 .35 B10 -29
:10(15 .58 EBEs9 -27 PeN6 .45 1-25 .83
:nal 7 -75 El'es1 -15 Peen -45 1'20 .55
::18'18 .59 F,C(W2 -18 Pr9o0 .30 1.190 .57
:101-5 -83 ElV53 -21 P0c54 .28 1:2.11 -83

cFL1 59 Eci,82 .28 1::;29 .85
:,oPL14 437 1:(1-135 .53 P1V159 47 1.'5411. -78
3,11.15 -158 ECH42 58 PCFNO -27 1' is Est) -29
-3(4,17 .88 EC s 1 .28 PCFn6 1(12,,5 .34
31,1'4 .58 1,471..so .29 p('Es01 27 1 -CH sl -30
30'19 58 1:(.1.52 -29 PC 1' so2 .38 1'('1,82 .31
:01'1.1 58 EuLs6 -34 AE8,15 59 1- Fs0 -28
::01'1,14 .83 EF:19 38 P11,22 30 1"1.s4 .29
11AFIll .21 E Fs0 22 Pc1,83 -55 Y41 -37
1121,96 -35 E Fs5 .28 pci.s4 -33 1'185 -24
1,CC90 -80 EFse. 28 PCLS5 -37 I% 77 -42
1)F21 -14 EF*9 -24 PCLs6 -37 Z77 -18

Post /Pricking on 1 valve 7p , ph, :3p. per valve on ea.1.
extra valve. Any parcel Inured again.] alamge in
transit sp extra. Office address, nu ralleis.

GERALD BERNARD
83 OSBALDESTON ROAD

STOKE NEWINGTON
LONDON N.16
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BENTLEY ACOUSTIC
CORPORATION LTD.
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.1
THE VALVE SPECIALISTS Telephone 01-722-9090

0A2 0.30 6AT6 0.18 6928 040 7V7 025 20P3 0.79 90AV 8-38
0B2 040 8AE6 010 6932 0.15 7Y4 060 20P4 0.89 90(10 1.70
OZA 025 6AV6 0.28 6008A 0.50 724 0.50 20P5 1.00 91)CV 1.68
1A3 0-23 6AW8A 0-54 60115 050 9BW6 0.50 20A00 0-29 9001 0.59
1A5 0.25 6AX4 0-39 60E7 0.50 9D7 0.78 25L60 0-90 130132 0.58
1A7GT 0-33 6B80 0.13 6H6GT 0.15 1002 0.49 2325 018 301 140
1B3GT 0.35 6BA6 0-20 6.360 0.19 1ODE7 0-50 23250 0.43 302 0.82
11)5 048 6BC8 0.60 6J5GT 0.29 1091 0-75 255740 0-28 303 0.75
11)6 0.48 813E6 041 6J6 0.18 1099 0.45 2523 0.40 303 0.88
19111 0.83 613360 145 6.370 0.94 10918 0.85 25Z60T -48 306 0.65
1136 0.30 613116 0.48 6J70T 0-28 1OLD11 0.53 30A3 0.44 807 0.59
1H5GT 0.33 6BJ6 049 6J118A 0-60 10913 0.54 :3001 0.28 1821 0.58
11.4 0-18 60K7A 0.50 6K70 0.10 10914 1.08 30C13 0.60 5702 0.80
1LD5 0.30 60Q6 0.92 6K70T 0.28 I2A6 0.68 30C17 0.77 5763 040
1105 040 6BQ7A 0.38 6K80 0.16 12AC6 0.40 30018 040 6060 0.80
1N5GT 0.37 6BR7 0.79 61.1 0.98 l2AD6 0.40 3095 0.65 7193 0.53
1R5 026 6008 0.63 6L6GT 0.39 12AE6 0.48 30FL1 040 7475 0.70
184 0.22 6B87 1.25 6L7 0.38 12AT6 0.23 30FL2 0.60 A1834 1.00
186 0-20 OBW6 0.72 61.18 0.44 12AT7 0.16 30FL12 0.89 A2134 0.98
1U4 049 8BW7 044 61,19 148 124176 0-21 309L14 0.68 A3042 0/5
1U5 0.48 13B76 0.31 61.1320 0.48 12A177 0.19 30L1 0-29 AC044 146
21)21 0115 6C4 0.28 6N7GT 0.40 I2AV6 0.28 30L15 0.58 Act/PEN
20K5 040 606 0.19 6P28 0.59 12AX7 0.22 301.17 0.67 048
3A4 0.85 8C9 0.73 6Q7 0.43 12BA6 0.30 30943411. -95 A96PEN 88
3B7 0.25 6017 0.63 6Q70 0.27 1213E6 0-30 30P12 0.69 AC2/PEN/
306 819 OCB6A 0-26 6R7 0.55 120117 0.27 30916 0-30 DD 048
1Q4 0-38 6CD60 1.06 6577(31 035 12J50T 0.30 30P19/ AC/PEN(7)
3Q5GT 0-35 6C08A 0.50 68A70T -35 12J70T 0-38 3094 4.58 0.98
384 0.25 6CH6 0-38 68A7 0.35 12K5 0.50 30PL1 0.59 AC/TH10-50
3V4 042 6CL6 048 68070TO-33 12K70T 34 30PL13 0.75 AC/TP 0.98
40136 .0-60 601,8A 0.50 68070T -33 12Q7GT0438 30PL14 0.615 A1430 0.78
3008 040 60117 0.50 6807 0-53 128A70T-40 30PL16 0.87 ARP3 0.35
18402 043 6CUS 0.36 6827 0.35 128C7 0-35 35A3 048 ATP4 0.18
5V4(1 044 6CW4 0.63 68K7GT 23 12807 0.23 33A6 0-75 AZ1 0.40
5230T 0136 603 0-38 68Q7GT -88 1213117 0.15 351)5 0.70 AZ3I 0.46
123 0.45 61)6 0-15 61140T 0.60 128.37 0-23 351.60TO-42 AZ41 0.53
1Z40 064 ODE7 040 6U70 0.53 128Ki 0-24 )5W4 0-23 B36 043
6/301.2 0.65 8DT6A 040 6V80 0.17 128Q70T-50 36Z3 0.50 01.33 0.90
6A80 883 6EWO 045 6V60T 0-30 14/17 0.48 36Z4GT 0-24 (A 6 0.53
6AC7 0.15 891 0.59 6X4 0.20 1487 0.75 3525GTO-30 01-10 0.53
6A(15 045 696 043 6X5GT 0-25 9AQ5 0-24 30135 045 CY 31 0.31
OAKS 046 139130 0.26 6260 0-55 190080 135 2005 0.82 1/63 0-25
OAKO 0.30 6F13 0.33 62710 0.63 1906 0-50 30CD602.17 DA0.32 043
6A131.6 01.7 6914 0.42 706 0.58 19H1 2-00 10E H5 0.55 DAF9I 0.20
OAMSA 0.50 6915 0.65 7B7 0.32 2001 0.49 501,60TO-45 DAF96 0.33
6AN 8 049 6918 045 706 0.30 201/4 1.05 72 048 131/4 048
64Q6 0.22 6923 048 798 0.88 2092 0.05 03A2 0.48 DF33 0.87
6A1t3 0.30 6924 0138 7H7 028 2011 0.98 1,5A3 040 DF91 0-14
6A11.6 100 61)25 0.54 7117 0.65 2091 050 911AG 3.38 0F96 044

13116.3 0.27
1)1176 0.28
131177 0.18
1)1081 048
DM 07 090
111132 083
1)K40 0.65
DK91 046
DK92 0.35
DK96 0-35
D1.33 045
DL92 0.95
DL94 082
1)1.96 0-35
DM70 0.30
DM71 0.88
DW4/600

0.38
DY87/6 0.94
DY802 0.85
E8OF 1.20
E83F 140
E88C0 0.60
839200 0.40
E1SOF 0130
E1820C 1.00
E1148 0.53
EA50 0.18
EA76 088
EABC80 -30
EAC91 088
EAF42 0.48
EB34 0-20
EB91 0.10
EBC41 0.48
BBC& 0-29
EBC90 0.18
EBC91 0-28
EBF80 0.30
00983 048
EBF89 0-27

EBL21 0.60 EFP60 0.50 H1.421311 -60 PCF8080 88 PZ:30 0.48 17179 0.40
9434 0.50 E1190 0.30 H N309 140 PCH2000-62 QQV03/10 0013 0-22
EC86 0.59 EL32 018 HVR2 0.58 PCL82 0.82 1.20 UY1N 0-50
EC88 0.59 EL34 0.44 HVB2A0.153 PC1,83 0.58 Q875/20 UY41 0.38
E092 0-84 E1.33 100 IW3 0-38 PC1.94 0.34 0.03 UY83 0.25
ECC32 1.50 9,1,37 0 74 1W413.50 -38 PC1605/85 Q893/10 8310 0.45
ECC33 1.50 EL41. 0 53 1W4/300 -88 0.40 0.49 8312/14 0-38
ECC40 0.60 571.42 053 KT2 0-25 PCL86 0-38 Q8130/13 U16 0.75
ECC81 0-16 EL81 060 KT8 1.75 PCL88 0.65 0.63 1717 0-35
ECC82 0.19 ELM 048 KT41 0.98 PCL8000.715 Q1704/70-63 U18/20 0 75
ECC83 0.22 EL84 042 KT44 1.00 PC1.801 0-59 RIO 075 U19 1.73
ECC84 0-28 EL83 040 KT63 0.25 PEN4DD R11 098 U22 0-39
ECC86 0-24 EI.86 0 38 KT06 0.80 1.38 R16 1.75 1725 0.84
130086 0.40 EL9I 043 KT74 068 PEN46 0.40 R17 0.88 U26 0.56
ECC88 0.35 EL93 042 KT76 0.63 PEN45DD 018 0.50 U31 0.30
ECC1890.48 EL360 0.49 KT81 2.00 0.75 R19 0-30 U33 1.50
ECC804 0.55 ELL80 0 75 KTW1110-63 PEN46 0.20 R20 0.56 1735 0.83
ECC807 1-70 E5180 0.38 KTB 620 63 PEN453DD R32 0-35 U37 1.75
ECF80 0.27 EM81 049 KTW630.50 0.98 RK34 0.38 1745 0.78
ECF82 0.243 0083 0 75 M8162 048 PENA4 0.98 8942 0.75 U47 0.64
EC9813 0.64 EM84 0 31 MHL4 0 75 PEN/DD/ 8P61 0.33 1749 0.58
ECF8042.10 EM85 100 N78 2.05 4020 0.88 TH4B 0.50 IMO 0.213
ECH21 0.63 EM87 0 35 N108 140 PFL2000-52 TH233 0.98 U76 0.24
ECH42 0.60 EY51 043 N308 045 91,33 0.38 TP2620 0.98 U78 0-20
ECH81 0-27 0281 085 N3:39 0.44 P1.36 047 UABC80 -30 U107 0.92
ECH83 0.39 EY83 054 N369 0.44 PL38 0.90 17A942 0.49 17191 0-58
ECH84 0.34 EY84 050 P61 0.44 P1.81 0.44 UBC41 0-45 U251 065
ECM° 0.80 EY87/6 040 PABC80 38 PL81A 0.48 1.713031 0.40 17281 0.40
ECL82 0-30 EY88 040 PC86 047 P1,82 0.80 UBF80 040 83282 0.40
ECL83 0.52 EY91 053 PC88 0.47 PL83 082 013989 0.80 83301 0.40
ECL84 0-54 ROSS 045 PC05 0.53 P1,84 040 l'BL21 0.55 17403 0-33
ECL86 0.54 EZ40 040 PC97 0.36 PL302 0.68 1-C92 0-35 17404 0.38
ECL86 0.35 EMI. 042 PC900 042 PL304/500 00084 0-33 11801 0.93
EE80 0.60 EZ80 041 P0084 0.29 0 62 00081 0-34 U4020 0.38
57922 0.63 7201 0 22 PC015 0.26 P1,305 1-30 UCF80 0-38 VP13C 0.35
EF40 0 40 EZ90 0.20 PCC88 041 91.508 0.90 00021 0-60 VP23 0.40
EF4I 0.58 FW4/500 PIC89 0.45 PL509 140 1.7CH42 0.60 VP4I 0.38
01,42 033 0.75 PCC189 0.48 PL802 0-75 UCH81 0-30 VT61A 0-35
EF34 0.98 FW4/800 PCC805 0.58 PM84 0.34 UCL82 0-33 VE111 0.44
EF73 0-75 0.76 PCC806 0.67 PX4 1.16 UCL83 0-48 V17120 0-60
9..980 0.22 OZ30 0.84 PCF80 028 PX23 0.98 17941 0.50 VU120A .80
E983 0.48 0232 0.41 PCF82 080 PY33/2 0.50 17942 0-60 VUI33 0-35
EF8S 0.26
91986 0.29
EF89 0.23

0233 0.70
GZ34 048

PCF84 0.40
PCF86 0.44
PCF87 0.77

PY80 0-33
PY81 0-24
PY82 0-24

UF80 0-35
UF83 0.34
1.71,86 0.63

W76 0-34
W107 0.50
W729 0.80

0991 0.17 0237 047 PC9200047 PY83 0.26 17989 0-27 X41 0.50
EF92 0-35 HABC80 -44 PC98000-80 PY88 0-32 17141 0.54 X63 0.33
EF97 0.55 11L23131) p0F801 0 29 PY301 0.58 11.84 0-81 XE3 5.00
E998 0-65 0.40 P098020.40 PY500 0.95 01180 0-33 X11/1.3 48
EF183 0-26 H/AIDD PC98010110 PY800 0.03 URIC 0-53 Z329 0-65
EF184 0-29 0.98 PCF8060.57 PY801 0.83 003 0-38 Z749 0.68

All valves are unused, boxed, and subject to the standard 90 -day guarantee. Terms of business: -
Cash or cheque with order only. Post/packing 3p per item, subjec to a minimum of Op per
order. Orders over MI post/packing free. Same day despatch by first class mail. Any parcel Insured
against damage in transit for only 8p extra per order. Complete catalogue with conditions of sale
price 79 poet paid. Business hours Mon.Fri. 9-3.30 p.m. Bats. 9-1 p.m. .

We do not handle ..econd,, nor rejects, v blob ore often described as "New and Tested" but have a
limited and unreliable life. No enquiries answered unless S.A.E. Is enclosed for a reply.

LUBECK ENGINEERING CO.
19" Monopanel = (A47/14W-CME 1908) [6.50
19" Rimband = (A47/26W-CME 1913) [7.00
20" Rimband = (A50/120W-CME 2013) i13.75
23" Monopanel = (A59/I5W-CME 2308) 03.50
23" Rimband = (A59/23W-CME 2313) i1050
24" Rimband = (A61/120W-CME 2413) £12.50
(19" A47/2813W Plus Kit = 19" Twin Panel) L10430
(23" A59/23 1 6W Plus Kit = 23" Twin Panel) £13.00

(NO MODIFICATIONS REQUIRED)
Full range available -Bulk user discounts.

Also rebuilt CRT'S with 2 year g'tee from £400

NEW

TV
TUBES

16 LIMES ROAD, CROYDON, SURREY
01-689 0193

Reverse charge telephone calls accepted from anywhere.
Free Delivery South London.

LESS 10', IF YOU COLLECT. LESS 10" IF YOU BUY 25 OFF. 1521

AERIAL BOOSTERS
We make four types of Aerial
Boosters. L4S 625 U.H.K. LI2
V.H.F. TV. LI I V.H.F. Radio.
LIO M/W & 81W. Price 1.45. 1.12
and L11. E2.95, L10 £2.45.

VALVE BARGAINS
Any 5-45p, 10-70p:
830032, ECL30, En°, EF85,
Ele183, EF184, EBF89, BB91,
EYS6. PCC84, PCC89, PC97,
PCF8O. PCE136, PCL82, PCL83,
PCL84, PCL8.5. PLUS, PY33,
PY82, PY1100, PY801, ROLM
30015. 6-30L2.

19' TV [630
10' 405 Slimline Televisions in
good working order, with Com-
plete set of spare valves.
Price [610. Llsrriage £1.50.

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

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

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

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

REBUILT TUBES!
YOU'RE

SAFE

WHEN YOU

BUY FROM

RE -VIEW!

HERE IS WHAT YOU PAY:
I2in. [4.75 2Iin. £7.25
I4in. £5.00 23in. E8.50
15in. 1.5-25 Twin Panel & Rimguard
I7in. [3.25 I9in. £8.00
I 9in. [5.87 23in. .. CIO -SO

Cash or cheque with order, or cash on delivery
COLOUR TUBES AVAILABLE

Discount for Trade
* Each tube is rebuilt with a completely new gun

assembly and the correct voltage heater.
* Each tube comes to you with a guarantee card

covering it for two years against all but breakage.
* Each tube is delivered free anywhere in the U.K.

and insured on the journey.
* Each tube is rebuilt with experience and know-

how. We were amongst the very first to pioneer
the technique of rebuilding television tubes.

RE -VIEW ELECTRONIC TUBES
237 London Road, West Croydon, Surrey

Tel. 01-689/7735



T.V.
TUBES "VIDEOCHROME" TUBES

FOR BRILLIANCE & DEFINITION

17" £500
19" £5.50

21" £7.00

23" £7.50

19" PANORAMA £6.25

23" PANORAMA £825

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

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:

E3.75 Battery model or E587 Self-contained mains version
Postage and Packing 13p

TRANSISTOR DEVICES LIMITED
6 ORCHARD GARDENS, TEIGNMOUTH, DEVON

Telephone: Teignmouth 4757

UHF. COLOUR AND TELEVISION SPARES
SPECIAL OFFER VARICAP UHF tuner ELC 1043,. for elec-
tronic tuning, incl. data £4.50 p.p. 25p.
COLOUR DLI CHROMINANCE DELAY UNIT £195 p.p. 25p.
LUMINANCE DELAY UNIT 11.85 p.p. 15p. PLESSEY SCAN
COILS £5.75 p.p. 35p. CONVERGENCE COILS £8.80 p.p. 25p.
BLUE LATERAL 1115 p.p. 9p, or Complete Set £10 p.p. 50p.
MULLARD TYPE, SCAN COILS £8.50 p.p. 35p, CONVER-
GENCE COILS £1.75 p.p. 25p. LUMINANCE/CHROMINANCE
PANEL 11 p.p. 25p. INTEGRATED TRANSISTORISED
DECODER UNIT including Circuits £1.25 p.p. 10p. LINE
OUTPUT TRANSFORMER including EHT and FOCUS
ASSEMBLY £8.50 p.p. 35p. (Shop customers only, assortment
Colour Panels of various makes.) ALSO COLOUR TV CAMERA
UNITS.
COLOUR TV MONITOR PANELS Designed to highest BBC
standards. PAL filter & delay 16.00, Chrominance £13.00,
Luminance £4.50, Encoded Video Input 12.50 incl. circuit. p.p. 30p.
UHF 625 conversion kits and tuners available at reduced prices.
Lists available.
UHF tuners transistd. incl. S/M drive, indicator 18.95, or push-
button £5-25. UHF/VHF transistd. basic tuner, latest type, incl.
circuit 1315. Cyldon valve type, 11.50 p.p. 25p.
MURPHY 600/700 series UHF conversion kits in cabinet plinth
assembly can be used as separate UHF receiver 17.50 p.p. 50p.
SOBELL/GEC Dual 405/625 IF amp and o/p chassis incl. circuit
11.50 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 16.50, UHF Masthead
£4.85, Power unit £3.25. p.p. 25p.
FIREBALL TUNERS Ferg., HMV, Marconi. New 11.90 p.p. 25p.
PUSH BUTTON Plessy, Ekco, Ferranti £1 p.p. 25p.
TURRET TUNERS. KB "Featherlight" VC11, Philips 170 series,
GEC2010 £2.50, AB Dual Standard Suitable Ferguson, Baird, KB
etc. 75p, Cyldon C 75p, Pye 110/510 Pain, Invicta, Miniature,
incremental £2-50. Peto Scott 960, Cossor 1964, Decca 95/606
12.00 pp 25p.
LINE OUTPUT TRANSFORMERS. Popular types available,
brand new replacements, fully guar. A selection which can be
supplied p.p. 25p. C.O.D. 25p.
MURPHY 470 to 530 (oilfilled) £3.75 SPECIAL OFFERS.
MURPHY 849 to 939, 153 to 179 84.50 Bush TV75/86 £2.50

Bush TN 95/99
. .

£2.50
BUSH 141, 148,
15KV £2.50
EKCO 407/417.. 12.50
FERR. 1084/1092 £2.50
FERO 506 to 546 £1.50
HMV 1890 to 1896 £1.50
Murphy 149,
159, 15KV £2.50
P/SCOTT 1419/1725

£1.75
P/SCOTT 733/738 £2.50
REG 10-6, 10-17 £2.50
REG 191, 192,
17-18 .. 12.50
RGD 610, 711 .. £2.50
RGD 619, 620 .. 12.50

PHILIPS 1768/2168, 1796/2196 £4.50
PHILIPS 17TG100 Range
STELLA 1011/1029 .. £3.90
PHILIPS 19TG111/12 14.00
PHILIPS 19TG121 to 156 .. £4.50
PHILIPS 19TG170, 210 series .. £4.50
BUSH TV53 to 69 El -75105 to 178 £4.50
EKCO 221 to 331 (U25 or U26) £3.75
FERRANTI 1001/19 (U25 orli26) 1315
EKCO 342 to 394, FERRANTI
1021 to 1065 .. 13.90
EKCO, FERRANTI 418, 1003 etc. 13.90
DECCA DM17, 3, 4 (70;) DR95,
101/606 .. £3.95
FERG 305 to 436, 606 to 727 .. £3.90
FERG, HMV, MARCONI,
ULTRA, PHILCO 3600, 2000,
4600, 6600, 1100, Jellypot £3.75
KB EV20, SV20, l'Cl to VC11 £4.00
MARCONI VT157 to 172 .. £8.90
GEC 302 to 346, £2.50, 448 to 452 £3
GEC 454/6, 2000 series .. £4
HMV 1865/9, 1870/6, 1910/1924 £8
PYE CTM/CW series (printed
circuit) 17/21, 17/8, 110 to 510,
700, 830, 1, 2, 3, 11U to 48 .. 13.90
PAM, INVICTA equiv. LOPTS
to above I'YE 1810
SOBELL/McMICHAEL TPS 173,
180, T23, 24, 178, 278, SC24, 270,
MP17, 18, M72, M74, M247 .. 12.50
TPS 781,-279, SC34, 370, MP27,
M75, 76, 93, T25, 280, TPS710.. £8
195, 282 to 288, 762, 763 .. £3
SOBELL 196/7, 1000 series .. £4
PHILCO 1010 to 1021 .. £2
ULTRA 1770 to 2834 £8

.25

.50
-90

.25

.25
-50
-25
-90

LOPT Inserts p.p. 15p
Alba 655, 656 .. £1.75
Cossor 933 to 950 £1.75
Ekco TP308 .. £1.75
Emerson 700/711 £1.75
KB, NF70, OV30,
PV40, PVP20,

KQV10B/RGD
, 20,

V CII
30 .. £1.75

Featherlight £2.50
KB/RGD 11.75
Philco 1030 series £1.75
Philips 17TG100
range .. 11.75
Pye, VT4, VT7 .. £2.15
ROD 590 to 619 £1.75
REG 10-4, 10-12
to 192 .. 11.75
Ultra 1770, 1780 11.75

PRACTICAL TV 625 RECEIVER
Integrated push button transistorised tuner .. 14.90 p.p. 25p
Transistorised IF panel .. £4.75 p.D. 25p
850 line output transformer .. £3.75 p.p. 25p
850 field output transformer 11.62 p.p. 15p
850 scan coils .. £8.90 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, pp 10p (state approx. values)
VALVE BASES BID for PL500 series and colour 121P p.p. 5p

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.11
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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. Inspeoion
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Prc>s Tools
Eke. Draughtsmanship
Jig & Tool Design
Design of Elec. Machines
TechnIcal Drawing
Building

Electrical & Electronic
A.M.S.E.
C. & G. Eke. Eng.
General Eke. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electrdflics
Electronic Eng.

Radio& Tclecomms.
C. & G. Telectimms.
C. & G. Radio Servicing
Radio Amateurs Rum.
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 IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
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
Alctrication

Constructional
A.M.S.E. :Civ2;
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.I.
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:
English
Chemistry
General Science
Gamy
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology
B.I.E.T. and its
associated schools
have recorded styli
over 10,000 G.C.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECILNICAL
AND PROFESSIONAL
EXAMINATIONS.

ver 3,000 of our Students
ave obtained City & Guild
ertificates. Thousands of
therexam successes.

Accredited by the Council for the
Accreditation of Correspondence Colleges.

I trite if you prefer not to cut this pave.

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/461.

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.

7ttese.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 Bli Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

rfo: B.I.E.T., Dept. BI, Aldermaston Court, Reading RG7 41'1NM ME NM ME

Please send me book and details of your Courses in

'Name
BLOCK CAPITALS PLEASE

IAddress

Occupation

Age . . . .

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


