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Modern styling in light
grey with legible black
engraving.

Constructed to with-
stand adverse climatic
conditions.

Ever ready case, includ-
ing leads, prods and
clips.
Improved internal
assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

New standards of accur-
acy, using an individual
calibrated scale plate:
d.c. ranges 2.25% f.s.d.
a.c. ranges 1,759 f.s.d.

Available accessories in-~
clude a 2500V d.c.
multiplier and 5, 10
and 25A shunts for
d.c. current measure-
ment,

December, 1965

AGGURAGY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is the
latest version of this famous Avo instru-
ment and supersedes all previous models.
It is styled on modern lines, with new
high standards of accuracy, improved
internal assemblies, and incorporating
panclimatic properties.

PRACTICAL TELEVISION

The instrument is supplied in an attractive
black carrying case, which also houses a pair
of leads with interchangeable prods and clips,
and an instruction booklet. It is packed in an
attractive display carton. Robust real leather
cases are available, if required, in two sizes,
one to take the instrument with leads, clips
and prods, and the other to house these and
also a high voltage multiplier and a d.c. shunt.

MULTIMINOR

[00u.A f.s.d. —IA f.s.d. in 5 ranges RESISTANCE: 0-2MQ in 2 ranges using [.5V cell.
A.C. VYoltage: 10V {isd. —I1,000fs.d.in5 ranges SENSITIVITY: 10,0000V on d.c. Voltage ranges.
D.C. Voltage: 2.5V fis.d. —I1,000 f.s.d. in 6 ranges. 1,000’V on a.c. Voltage ranges.
D.C. Millivolt range : 0  —100mYV f.s.d.

D.C. Current:

@ For full details of this great pocket size instrument, write for descriptive leaflat.

AWV FT SN

AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.! - Tel: VICtoria 3404
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DESIGNED
FOR

ALL RADIO
ENGINEERS

APPLY CATALOGUES:—
ADCOLA PRODUCTS LTD.

ADCOLA HOUSE,
GAUDEN ROAD,
LONDON, S.\W4,

TELEPHONE: MACAULAY 4272 & 3101 i
TELEGRAMS: SOLJOINT, LONDON, S.W.4.

ADCOLR

(Regd. rade Mark)

“SABRINA”

STILL WELL IN
FRONT

STOP FIDDLING WITH KNOBS . .. ABSO-
LUTELY UNNECESSARY . . . Our Automatic
Regulator ensures constant voltage on TV, even with
| Mains of 180/265 v. YES, we know it's ‘wonderful.
. ‘““Have a heart for your Valves and Tube.”
i S.A.E. details. Conditional Free Trial.

| COMPLETELY REBUILT C.R. TUBES
" ALL TYPES

 SOLDERING

EQUIPMENT

P 12" now ... ... £5.0.0) For
14" to 17" now ... ... £5.10.0 >Single
21" now ... £8. 0.0 ] Tubes

ALL C.W.0.—TRADE SUPPLIED

Special Bonus Scheme for Service
Engineers—Reducing to:
12"—8716; 147/17"—9716; 21"—14716
FREE Pass. transit & Ins. anywhere in British
Isles or N. Ireland (12 months' guarantee),

ALSO FULL RANGE OF VALVES

(Guaranteed 12 months)

SABRINA C.R. TUBE CO.

Electron Works, North Bar
BANBURY, OXON
i Telephone 2390

{© Radios-TV Library}
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D. & B. TELEVISION (WIMBLEDON) LTD.

131 KINGSTON ROAD, SOUTH WIMBLEDON,
LONDON, S.W.I9. 'Phone: CHErrywood 3955 and 3513

W

P A

PP

: REBUILT C.R, TUBES. All makes. All with 12 mths. guarantee,
EKCO/FERRANTI L.O.P.T. HOUSINGS, Top half oalyl  37c"the highest possible standards. 12°, £2.10, 14, £3, 17

Brand new. Bulk purchase offer. ONLY 46 each. P.P.1 | ¢345, 19", £4.10. Carr. & Ins. 12/6. No C.O.D. C.W.O. only.
V- With instructions. This includes 70°, 90°, 110° types.
ALBA . FERRANTI
TG41, T64d, T724FM, T744FM - .. . .. at 62/~ 1472, 14T3, 14T3F, 14T4, 14T4F, 14T5, 14T4, 17K3. 17K2F, i7T3,
Ta55, T909, TT717 . .. . - .. . at b0/ l,’[iF 17K4, 17K4F, 17KH, 178K4, 174K4F, 17K4, 173K5,
BEETHOVEN . . : 178K6 17T4, 17T4F, 17T5, 17T6. These are supplied a3 inserts
B106, B10D, 208 ce aeee e e e. 8t B0~ only e .. 8t 30~
U T1401. T1002, Ti002/T, T1004. T1005, TI0i1 ., ..  at 48)-
TV53, TVHE, TVST, TVGSS, Mé% TUGHS TV62 TVe3, TVEE T1012, T1023 T1024, T1037 , ve  +e  s. &t 85—
TV8?, TUGRES, MGD. TU@E69. These are supplied as inserts HMV.
ouls'R .- . .. .. . . at  80/- 1865, 1869 . e .. at a8
RITA 930, 931, 33 934, 035, 937, 935, 9384, 939FA .. &t BB/~ 1870 1871, 1875, 1873,71874, 1875, 1876 .. .. ..  at 50/~
940, 943, 9424, 848, D44, 548, .. ... at B2)6  MARCONI
333594"“ 945 . N S e VT155, VI156 ea s ss  ss  ss  se s at 48/6
DML, DM2/C, DMI/DM, DM4/C. DM5. DM14, DMLY, 444, 555 8t 88/ MURPHY
Egg«; DM;!% DM55, DM50 e .- . Bt gg;s g‘;]g g%% e es  as  se  sr  es  es :}ﬁ 97:)2}/—
C, D .o -e ve at - - .e TS . .s .e .e -
DM22C, DR18, SRGTW??, sRGTvsac .. ve .. 8t 78/6 4"13019 -320, 380, 360 L. L. L. i e s :: 33{—
DYRATRON T 4 aae Weawmn omomomoonmomomomooer
EECO 659-769 ., . . - . . . . at 78/~
TC208, TC208, T20%/1. 'T221, T231, T2S1F, T249 TO269 PETO GOTT
%‘337/1%38"1)‘3’3%1,;3“{54 T208, TS11. Tslo, TGS, Tsos, T 8- 1484, TR16, 178A, TVI416, T1418, Ti419, TV1716, TVI7i9,
TMB272, T344, T44F, 'rsAa, ''348F, Tas6, TOS12, T313, 1‘313.!? $§:;‘~’2,;-mpmd,,mm waly, tT T st 30/~
T B e e 85/~  ppmico
E700, E701, E704, 8708, Port-0-Rama BE707 at  48j- 1000, 1010 .2 «s  ee  ws  es  ee .. 3L 7Y
A . - 1019 - at 75/-
B709, B710, E711. These are supplied as an exolnnge unit, Pleue 1021, 1083 .. ow had bl .- . . P
send old trapsformer .. . . .. .. . at  48)- e s s e s . as o /
FERGUSON REGENTONE
4T, 454T at B8/~ T4, 10-8, 10-4, 10=17, Insert only ., »e P an at 30/-
103T, 10'5T 115'1‘ 135T 142'1' 143'1‘. 145’1‘, 990T. 991'1', 899 ULTRA
ST AL T O I T ST ez M T jpremTBmTmmm oy g
6 , : .. v e we o ws o ws e se  ee Bt
Used oniy when l.vnilnble .. e e - s at 30/~ WR1763, V1763, V1764, V21-50, V21-52, V2160 ., e at @0/
ggg% gog% 315T, 317T .. .- .s .. .e at :g;— 3};;37("0.VV1177;711,V\'£17-71VV1};4£3, V17-74, V17-76 ., . at 23;86
e e de ee .. 8t - 780, V17- 7482 dines  we  we  ee  BY
406T, 408T, 4167, m'r. 435'1' 405T, 4077 ce .. a8t B0j- V1a-d, V1984, V1985 .. o er oL v U et 80/-
500 Serlea 504T - . - at - 86/~ V23-80, V28-84.. .o e at  65/-

WE HAVE MANY THOUSANDS MORE L.O.P.T.5. AND S/COILS NEW AND USED. PLEASE SEND

. o o .

PR

- -

S o o o o

Py

S.A.E. FOR QUOTATION

VALVE LISTS—~NEW VALVES.

TELEVISIONS—EX-RENTAL. All B.B.C./L.T.V. l4in. from £4.10.0. 17in. from
£7.10.0. 2lin. from £12.10.0. All with written 12 months’ GUARANTEE on
Cathode Ray Tubes. GENUINE BARGAINS, CALL OR WRITE TODAY.

GUARANTEED 3 MONTHS. POSTAGE AND PACKING VALVES éd. EACH.

5U4/G 516 DAF9I /- ECH2{ 9/- PABCS0 5/ PYB00 6l
5Z3 53 DAF96 8r. ECH42 76 PCCB4 66 PZ30 6/-
6BG6/G 6'3 DF9| - ECHSI - 66 PCC89 616 U24 10/-
6SN7GT 3/- DF96 8/- ECLBO 51. PCF80 6'6 25 10/-
6V6 516 DH77 419 ECL82 7I- PCF82 66 U26 10/.
101 714 DKSI| 7. ECLB3 - 7'8 PCFB6 6/6 u19l 96
10c3 10/~ DK96 8/- ECLB6 816 PCLE2 7' 301 96
1QF} 216 DL92 5! EF4 63 PCL83 716 usol 15/-
10P13 él- DL94 8l. EF80 176 PCL84 76 UABCS0 5l
10P1 4 17 DL9s 8. EF85 476 PCL85 7/6 UAF42 a'é
19BG6/G 6'- DY8s . Bl £F86 g PL33 7- UBF80 66
2001 41 EABCBO 676 EF89 716 PL36 6'6 UBF89 71
20F2 416 EBY| 21. EF9| i PL38 10/- UCC84 7.
2001 to’. EBC4! §/6 EF92 36 . PL8I 7. :
20P| 174 EBF80 5. EF4| 76 PLB2 . uccss LIS
20P3 [I8 EBFa9 5. ELB4 &/% PL83 46 UCF80 7/-
20P4 10/- ECCS8I Fin EM34 7 PL84 él- UCH42 66
275U 1076 ECCB2 4. EM8| 5/. PY3| 45 UCHSI 8-
30CI5 76 ECCS3 4/6 £Y51 5. PY32 8- ucLs3 96
30P4 76 ECCR4 (18 £Y86 &- PY33 10/- uL84 6
30P|12 56 ECCS85 56 EZ40-41 516 PYBO 376 vus 9/6
30PLI 6 ECF80 (15 EZ80-81 56 PY8I 46 uY4d 18
30PL13 16 ECFB2 516 GZ34 86 PY82 36 uY8s 6

Weareopen % a.m.to 6§ p.m. Monday, Tuesday, Thursday & Saturday-? aim. to 7 p.m. Friday-Closed all day Wednesday

Send S.A.E. for free list of valves,
TERMS: C.W.0. or C.0.D,, Postage on ail L.O.P.T.S, and §/Coils, 3/-. C.O.D, 5/-,
SERVICE SHEETS. TELEVISION!! ALL MAKES AND MODELS 4/-, P.P. 3d.

ALL CHECKED ON MULLARD HIGH SPEED TESTER, AND

i S e i - e e e e e A B e S~

e A i i <t
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® RESCREENED

® RE-ALUMINISED

Regular buyers of Suffolk
and Midland. Tubes have
learnt to rely on their out-
standing quality. Every
Tube
months with proved per-
formance and Reliability.

PRICES FROM £4.10.0 EACH
The largest independent rebuilders

guaranteed

in the U.K.

12

PRACTICAL TELEVISION

SUFFOLK TUBES LTD

1/3 UPPER RICHMOND ROAD
PUTNEY LONDON 5.W.15

Tel: Vandyke 4304/5267

MIDLAND TUBES LTD

477/483 OLDHAM ROAD
MANCHESTER 10
Tel: Coliyhurst 4412

December,

ik

1965
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BENTLEY ACOUSTIC CORPORATION LTD.

SPECIAL OFFER

THE NEW- VALVE SPECIALISTS

38 CHALCOT RD, LONDON, N.W.1

Output 250v. &t § amp.

MULLAED BY100 MIDGET SILIOON BECTIFIERS

Mazde 19H1 H.T. Rectifiers,
Output 5300 volts at 75mA maximurs, Nearest tube dA" ?“;d’ Primrose o largor than & shirt butbsn
8/- each. Chalk Farm advertisec are 9090 6/6 each
- in_stock

OA2 5/0 |8CW4 R24/-|10P13 12/- [30PL1S 9/8 DLQG 8/-ECHS81 §/9,EL9j 5/- | KTWER §/8/PLS1 8/oU22 . 5/BIUFSS  8/9]0AS1 .
OB2 8/ [8D3 9/6|10P14 11/8|35C5 8/3| DM?0 5/- ECHS3 8/8/ELL30 13/6 |KTWE3 5/6/PL82 5/-10U25 8161 UFsa 8/={ OAZ210 /8
0Z4GT 4/3 |6F1 9/6{12AC8 8/6 |35L6GT 6/-jDM7L 9/9|ECHS4 9/8|EM34 11/6 [MHD4 7/8PL83 "6/-/U28 7)6]UF8g 58| 0019  5/-
1D6 9/8 |61M3 3/0|124D8 9)6 {35W4 4/8}DY86 6/6/ECL30 §5/9 EM71 15/6 |[NHLD818/6\ PL84 68/3{U31 8/6{ UL41 -10022  83/-
iR5 df« 16123 9/3{12AE6 8/-135Z3 16/2iDYS87 7i6|ECL82 B/6|EMS0  6/3 {MU12/14 4/8/PL500 15.'9 Uss ..13/6ULSB4 5/6|0C25 18%/-
185 3/3 [6¥24  10/8| 12AHS 10/p |35Z4GT 4/6] ESOF 24/-|ECL83 B/9]|EMS1 7= |N37 10/6/PM84 918 U3s 16/6!UM4  17/8{0C28 8/-
1T4 218 (6J7G 4/6|12AT8 4/8 |35Z5GT 5/9)| E83F 24/-|BCL86 8/-|EM84 8= |N78 28/- PX4 $/-{U37 28/« UM34 17/6|0028 23/-
2D21 5/~ |HK7G 1i3 12AU6 5/9 |50BS 6/6| ES88CC 13/8 EF22 B/BIEMSB5 8B (N108 28/2P¥3l 8/0{ U4 15/6|UMS0 8/8|0C29 16/8
2X2 3/- |6K8G  3/3|12AVE 5§/ |50CS 8/6; E180F 19/8,EF36 3/6| EMB7 718 |PABCS0 8/9 PY32 8/0|UT6 4/8|TUS 114-| 0C35 8/6
SAD 8/9 |BKAGTMS/6[12BAG  5/3 (BOLEGT 6/-| EALO 1/8|EF37A TI-[EN31 10/~ |P61 2/6/PY33 3/ U181 /6| UU8 14/-| 0036 81/8
3Q5GT 6/9|6K25 £4/-(12BEG 4/9 )72 8/6| EABCBO 5/8| EF39 5/-|EY51  &/6|PC86 9/9|PYS80  4)0) U251 9/=| UYIN 10/8{0C41 8/
384 4/9°16L1 10/-| 12BH7 6/ |85A2 6/6| EAF42 7/8|EF40 8/9|EY8L  7/3 |{PC88 9/~ PYS81 [~ U282 12/8(UY21  7/8{0044 4/9
3v4 5/- |6L6GT 7/8]12K8 10/-!90AG 67/8 EB34 1/=|EF4l 6/8|EVA3 B/8 |PCOS 8/9/PY 82 4/8i 17301 11/ (UY41 6/= | OC46 3/8
BR4GY 8)6 |6L7GTM 5/6/10AQ5 7/8 |90AV 67/86{EB41  4/9(EF42 8/0|EY84  9/6 |PCOT 8/9;PYB3  §/61U404 g/-|UYss 4{8]0C65 £2/6
5T4G  4/6|6L18  r0/-[20D1 10/~ 190C1L 18/ EBS1 2/3|EF30 2/8|EYS8 §/6 ([PCC84 5/8/PY83 7/31U801  15/.| VP4 14/810C88 25/-
V4G 8{- |6LD20 8/68/20F2 11/6 |90CG 42/-1 EBC33 6/-|EF80 4J31EYS8 89 [PCCR5  6/D/PYS00 5/9{U4020 8/6|VP4B 18/-{0C70 6/8
BY3GT 4/8|8P28 11/6{20L1 1%/-{90CV  42/-|EBC41 6/6/EF83 g/9|EY9L 8- |PCCS3 10/6/PY80L 7/6|UABCS0 5/6| VRI05 6/8|00C71 3/8
573 6/8 |6Q7G  4/3{20P1 12/6 [150B2 16/8| EBC81 5/9| EFS8G 4]8|E240 5/ |PCOS9 11/6,PZ30 9/6| UAF42 6fB|VRIS0 4/0|0C72 8f=
574G Y/616R7G  5/3120P8 12/ |807 11/89| EBF80 B/8{EFRG 6/6|EZ241 8/3 |PCC189 10/-iQQV08/10 | UB41 10/8 | W107 10/6{0C73 16/«
GA8 519 |8BLTGT 4/8|20P4 13,- |5763 7/6| EBF88 7/3|BF89  4/3|EZ30 3/D |PCFS0 8/ 85/=|UBC41 615|W729 17/8}0C74 8}~
BALT 8/- |BBNTGT 4/6|20P8 11/6 |7475 £]9|EBF89 5/B| EFO1 3/-|EZ81 4/3 |POF82 6/-(QVO4)7 T7/«-|UBCB1 6/8|X41 10/-10C75 8/=
8AG7  B/p|6U4GT 8[8{2514 4/9 | ACEPEN4/9| EBL21 10/3|EF92 2/8|GZ33 14/6 |PCF84 B8 R1® 15/« | UBF80 B/8[X66 7/810C76 B/6
6AQ3 b5/9|o0vea 3/6|2574C 6/6 [AZ31  9/8|EC53 12/6|EFSs  4/0dz34 10/- |[PCF36 B/3R17 17/ UBFE @3 X79 27/-10C77 - 18/«
BATS 3/8 |6X4 8/9|25Z6GT 8f. |AZ41 6/8! EC70 4/9IBP97  10/-|G%37 14/6 (PCF801 9/9iR18 9/6| UBL2]1 10/9| Y63 5/-]0C78- 8/
6AUB  B5/8 |BX50T §/3[278U 23/3 (B36 4/ EC92 8/6| EF98 9/0| HABCS0 9/8 |PCFa02 10/-R19  8/9|UCS2  8/3[Z68 7180081 4}
6AVS B/8 6]30]:...3 8/8/80C16 10/- |CBL1 12/-{EOC31 9/3|EF183 7/8|HL41DD POF80G 9/3{B130 ' BR/6|UCCB4 BJ-| Pransistors |OCSID 4/-
BBAS 4/6 | 7B6 12/8|30C17 11/9 [CL33. 11/8| ECC40 7,- EF184 #/8 12/6 {PCFR06 12/918 P41 2i=|U0CCa5  8/0]and diodes |OC82 10/~
6BES 4131787 9/8|30C18 98 |CYEL 5/0{ ECC81 38| EF804 20/5|HL42DD POL33  6/6|8POL 2/-|UCF80 8/3|AF102 27/8}0C83 8/~
6BH6 §/3|7C5 8/« | 30F5 7/3 |DAF96 6/- BRCCA2  4/8;EHY0 9/8 12/8 |{PCL83 9/8[3U25 R7/&|UCH21 8/-|AFl1l4 11/- 0CR4 8}
6BJ6  B/8|7CH 6/8[30FL1 0/8 |DD4l 10/6]EOCS3 4/ EK3»  5/9|HN300 25/~ PCL84 7/6/T41 9/« UCH42 8/-|AF1l56 10/8|0C170 8/8
6BQ7A 7/8|7HT 5/9|30L15 10/3 |[DF66 15/-| ECCA4 6/8/EL33 8/6{HVR2 8/9 ([PCL8s 8/8/TH232 6/9|UCHS] 8/8|AF116 10/~ OC171 8/~
6BR7?7 8/3|7R7 12/8|30L17 11/8 |DF95 8/-| BCOC8S 59| EL34 9/0|HVR2A 8/9 [PCLAG 8/8 TYSGF 11/8|UCL82 73/3|AF1l7 5/6[OCP71 27/8
6BRS 8/=|7¥4 5/-|30P4 18/« |DF97 10/~ ECCSS 8/8!EL3g. 8/9|KT330 8/~ |PEN45s 7/-|Ul0 g/-| UCLR3 9/3|AF127 D/8{MATION 7/8
GBWe 'E[ﬂ oBW6 9/6{30P12 7j8 | DHI01 25/-{ECCH1 3/=|EL41 7f-|KT36 29/1 PE‘\MGDD Ui2/14 7/8(UF41 8/910A70 8/~ | MAT101 B/6
EBW7 f»110C1 9/9|30P1e 19/- | DH10716/11} ECCL89 11/6!EL42 70|KT41  b/6 18/-|U18 16/=| UF42 4/9|0A73 /- | MAT120 7/9
809 10/9 |10C2 18/-|30PL1 8/¢ |DK82 8(-|ECF80 3 BLRL 8/3|KT44 5/- |[PEN46 4/-1U18/20 8/8 F 31 0A79 MAT121 8‘8
6CDaG 18)- |10FT  10/-|30PL13 10/6 |DX96 6/86| ECFS2 §/3|ELS3  6/0JKT6L  6/9 |PEN38310/3 o "
&CH6  6/6 |10LD11 9/8|30PL14 11/3 |DL72  15/- ECF86 10/-'ELs4  &/6|KT63 3/9 |[PFL20020/5 | All goods are new quslity brands oniy and

e —— ECH21 9/-|EL85 eIKTes 12/3 |[PL33 g/~ [ subject to makers’ full guarantee. We do pot handle
Terms of business;—Cash with order. Postage/ § RCH35 6/-|EL86 TISIKT8] 28/ [PL36 9f- |nanniacturers’ seconds or rcjects, which are often
Packing 8d, per item. Orders over £5 poet free. ¥ wOH42 8/-IELS1 2/c/ETWe1 4/0 {PL3s  16/- |described 83 “new and tested” but which have &

Any vparcei insured against damage in {ransit
for only 6d. extra. All ordérs despatched oun

day of receipt, Callers welcome.

Mow.~Fri, # a0~ pom.  Bats. 9 a.m—k p.m.

L

We require for prompt cash settlement

vilves, loose or
made by return,

all types o’

boxed, but MUST be mew.

{© Radios-TV Library}
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Practical Television

definition.

~ And so, the next time you are discussing black
level compensation and video bandwidths, it might be
sobering to .reflect that the ideal TV picture, like
besuty, lies in the eye of the beholder!

THE EYE OF THE BEHOLDER DECEMBER 1965
‘WHo looks at a television picture and who watches VOL. 15 No. 183
programmes ? No, this is not the same thing. The

‘engineer, technician or amateur hobbyist, view the

domestic screen with a more critical eye than that of

those uninitiated in the mysteries of flywheel sync

and gated a.g.c.

Like the hi-fi fanatic who sits through a perfor-
mance of Tocata and Fugue, oblivious to everything THIS MONTH
except the splendid bass response of his ampiifier,
the technical TV man is likely to be a victim of his
own specialised knowledge. The enjoyment of a Teletopics 100
programme can be ruined by a spot of frame cramp-
ing; the thread of a play can be lost as he grapples Circular Aerial for BBC-2
mentally with an obvious case of sound-on-vision; by L. R. Repage 102
a line jitter can induce a sympathetic nervous Uc, | your TV Really Safe?—Part 3
embarrassing to all! by A. G. Priestley 105

But while we technical people blink, shudder, y A y
worry and twitch when confronted with such irregu- Checking Performances of Experi-
larities, Mr. and Mrs. Average Viewer sit on un- mental Receivers
‘perturbed, blissfully unaware that their set needs by G. K. Fairfield 107
adjusting or servicing.

Even where a fault is evident to all, the amount DPX-TY by Charles Rafarel 110
of misadjustment that the average viewer will tolerate  Servicing TV Receivers—The
is often incredible. We have seen them all— Decca DM3/C by L. Lawry-Johns 112
grotesquely distorted pictures peopled by actors like
creatures from Planet X; sets with the brightness so The Nev-lcon CCTV Camera
high that the picture looks like a commercial for the - by M. L. Michaelis 115
latest blue whitener; sets with sound humming like a  ¢;
buzz saw. Often the owner will shrug his shoulders Single Gun Col.om;JTX T-F b\fvsitson 120
philosophically or—a common one this—will say " y Bt
“Oh! We’re used to it!” Experimental VHF Amplifier—

That many viewers are happy with almost any  Part2 by Gordon J. King 124
picture, providing it moves, is borne out by the many o .
carelessly adjusted sets on display by dealers—and, Short Circuits in Heater Chains 2
moreover, by manufacturers at radio shows. And by F. A. Grindthorpe 128
how about BBC-2? Apart from the prospect of Underneath the Dipole by iconos (30
another programme, one of the keystones in selling : :

625 lines to the public was the promise of “better First Time Tests—Part 4: No
pictures”, Yet in practice the public has shown itself Picture by H. W. Hellyer 132
sublimely indifferent to such a bait and we would

hazard a guess that no more than a handful have Your Problems Solved 36
bought dual standard sets because of the higher Test Case—37 40

OUR NEXT ISSUE DATED JANUARY
WILL BE PUBLISHED ON DEC. 23rd

Al} correspondence intended for the Editor should be addressed to: The Editor, *‘Practical Television”, George Newnes Ltd., Tower House,
Southampton Strest, London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage:
29s. per year to any part of ?’uu world, © George Newnes ttd., 1965. Copyright in all drawings, photographs and articles published in
“Practical Television™ is fically reserved throughout the countries signatery o the Berne Convention and the U.5.A. Reproductions
of imications of any of these are thersfore expressly forbidden.
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COLOUR TV AIDS PILOT TRAINING

’I‘HE BOAC VC10 flight simulators, at the airline’s training centre
adjacent to London Airport. are now operatung with a new three-
dimensiona! closed circuit colour television system that enables pilots
to practice take-offs, approaches and landings under any desired
weather conditions by day or by night—without leaving the ground.
Designed and manufactured by the Flight Simulator Division of
Redifon, of Crawley, Sussex, the visual system enables the pilot to
look ahead through the windscreen and see the runway and the
countryside around the airpert in full colour as he would if flying a
real aircraft. This is achieved by using a television camera with a
special lens system that moves over a huge model landscape represent-
ing an area measuring 9 miles by 23 miles. The camera lens system
faithfuily responds to the movements of the aircraft controls on the
simulator flight-deck and the picture it sees is transmitted to a colour
projector mounted on the roof of the simulator cabin. The picture is
beamed on to a streen a few feet ahead of the cabin, and the flight
deck and screen together move in harmony with the movements of
the controls by the pilot.

The large vertical model landscape, 48 feet long and 13 feet high
represents a rural scene with fields, hedges, woods, roads and small
towns and villages. It is powerfully lighted by banks of tungsten
lamps using some 180kW of electricity. The television camera is
mounted on a gantry that travels on a railway track between the face
of the model and the huge banks of glittering lighting reflectors.

. A black and white monitor television screen is installed at the
instructor’s panel so that he can view the picture being seen by the
pilot, and he can introduce drift to simulate cross-wind landings as
well as determining the degree of visibility and the other .conditions
under which a landing is being made,

‘SIR IAN COMMENTS ON COLOUR

PHOTO shows Sir lan
Orr-Ewing, President
of the Society of Elec-
tronic and Radio Tech-
nicians speaking ar the
21st Avwiversary Dinner
of the Radic Trades
Examinarion Board.

He said: “T’.e decision
on colour television can-
not be postponed much
longer. When a demswn
vn the standards is given,
the spread of colour will
be extremely slow. It will
be several vyears before
10% of the homes have
a colour receiver.

The rest of the world
is going ahegd. Can
Britain hang back and
tlead poverty whilst the
USA, Russia, France and
FJapan all advance, 1 do

: e SRR not think we can opt out
of colour television and dtsregard the civil and defence benefus from
the colour techniques.

“The financing of colour television broadcasting may catse even
more delays than the decision on colour standards”

{© Radios-TV Library}

SWEDISH TV RELAY TOWER

TV relay tower costing
£100,000 15 to be built at

Vaddo., in Sweden, to beam
Swedish  television programmes
to the Finnish Islands of

Aalund. The complete project
is expected to take abour two
years.

A reciprocal plan by Finland
to build a relay station in North
Finland to bzam programmes to
Finnish-speaking areas of North
Sweden is also being considered.

TV CONTRACT

FHE contract for the supply of

equipment to  the
Plymouth Colleee of Technology,
has been awarded 1o EMI Elec-
tronics (Broadcast and Recording
Division).

The order includes a broadcast
camera channel, and solid-state
vision/mixing eouipment = with
special effects facilities, as well as
synchronising pulse generators
and other items of test equip-

ment.
TV VITAL TO
DEVELOPMENT OF INDIA

THE importance of television in
~ the future development of
India was stressed recently by
Mr. Y. A. Fazalbhoy, Managing
Director of General Radio &
Appliances Ltd., of Bombay. Use
of relevicion in the field of edura-
tion, he thought, was the one vital
way to imorove the standard of
living of India’s growing popula-
ton,

Mr. Fazalbhov has just spent
ten days in this country after
touring Eastern Furome and has
placed an order with Pve Limited
for some 15.500 radio receivers
to be manufactured at the
National Ekco radio plant in
Bombay. National Ekco is a com-
pany in which Pve of Cambridee
Limited and Tata Limited are
jointlv interested. General Radio
& Apovliances Ltd.,, one of the
largest distributors of electrical
goods in India. have also under-
taken to distribute the whole of
this year’s production of Pye and
Ekco sets in India, an estimated
120,000,
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SECAM DEMONSTRATED
VIA EUROVISION

NECAM * colour television was

shown in London recently by
the French company C.F.T. to
demonstrate its compatibility and
performance over long network
links and magnetic recording
media.

Originating in a studio in Paris
of the French Broadcasting
authority O.R.T.F.,, the signal
was passed over a microwave link
to the Lille Bouvigni transmitter.
From there it was broadcast on
channel 27 and picked up on a
receiver at Tulsford Hill, Folke-
stone, and sent via the Euro-
vision microwave link to the BBC
Television Centre in London, co-
axial cable to the GPO TV
switching centre at Mayfair
exchange, and finally via ordinary
telephone lines to the receiver, a
total distance of about 350 miles.

REDIFFUSION SHOW

WIRED COLOUR TV

COI_OUR TV by wire was a
feature of the Rediffusion
display at the 1965 National
Housing and Town Planning
Council’s Conference and Exhi-
bition at Scarborough last month.
A h.f. mult-pair wired TV and
sound systern demonstrated that
Rediffusion networks can carry
colour TV programmes without
alteration to wiring or equipment.
From a specially constructed
studio, the colour signals travelled
along 300 vards of cable to reach
the network.

START OF BBC-2 IN

SCOTLAND DELAYED

'I‘HE BBC regrets that the u.h.f.

television transmitting station
for BBC-2 at Black Hill, Lanark-
shire, which it was hoped would
be ready for service in December
this year, cannot now be com-
pleted until the spring of 1966.
This postponement of the start-
ing date for BBC-2 in Scotland is
due to cumulative delays in the
construction of some of the other
new BBC-2 transmitting stations.
These delays have arisen because
of bad weather conditions affect-
ing work on high masts at
exposed sites, and in meeting the
particularly  exacting require-
ments for some of the uhlf.
transmitting aerials.

PRACTICAL TELEVISION 10t

BEULAH

CCTV SYSTEM

THE photograph shows the new BEUVISION System which is a

completely transistorised closed circuit TV system built to
industrial standards. The * package deal ” includes fully wransistorised
video television camera of completely new design, an f/1-9 25mm lens
with fully adjustable focus and iris, an 8%in. transistorised monitor
and 100 yards of co-axial cable.

The complete Beutvision system (camera and wmonitor) only con-
sumes 45W. This enables the equipment to operate from low voltage
supply. i.e., a car battery, using a small solid-state converter which
can be supplied for 6 or 12V.

The price of Beuvision is £220 complete or £228 with a 14in.
monitor. Beulah Electronics Ltd., 126 Hamilton Road, West Nor-
wood, London, S.E.27. .

International Conference
on U.H.F. Television

APPLICATIONS for registration forms, from 17 different countries

have been received for the Intermational Conference on w.h.f.
television to be held in the Institution of Electrical Engineers
building, London, on November 22nd and 23rd.

The two-day programme is based on 26 papers and contributions.
The papers in the first Session are on planning and Propagation, the
opening contribution being “ Television Coverage on U.H.F.” by
Mr. F. C. McLean, the BBC Director of Engineering. ‘

Session 2 covers Transmitters and Translators and includes papers
by D. Ingle and G. C. Peel of Pye TVT on the design of the new
high-power 25kW transmitters to be installed at Emley Moor and
Winter Hill. ‘

Two contributions of particular interest in Session 3, on Aerials,
Feeders and Parametric Devices, come from Germany and describe
the construction and testing methods for large diameter, low-loss
continuous coaxial feeders, which have been developed for television
masts of 1,000ft. and over, such as will be used.at Emley Moor,
Winter Hill and Sutton Coldfield.

The fourth and final session will be concerned with receivers and
contains a2 paper by D. S. Grant of Associated Semiconductors on
the design of transistors, with particular reference to television
K/linljlrs datnd tuner design will be described by J. C. Beckley of

llard.

{© Radios-TV Library}
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HE higher frequency, or shorter wavelength

I of Bands IV and V on which the BBC 625-

line programme is transmitted allows con-
veniently smaller aerial sizes. In fact, in cerrain
instances, small, compact set top aerials will work
quite efficiently.

There are, of course, a few snags, such as inter-
ference in the form of “ snow ”, and variations due
to movements of viewers to and from the aerial,
and such aerials do need very careful positioning in
regard to the set itself. Its use is also really restric-
ted to close reception areas a few miles from
BEC II.

These small aerials can never, of course, e
expected to give reception as efficiently as the
highly placed standard aerial, but they are con-
venient where . the temporary transfer of a set to
another room is anticipated.

As will be seen, the aerial is in the form of
the well-known Circular Aerial. It is directional,
and needs to be rotated until the best reception is
obtained. The aerial has been designed to allow a
slight adjustment of diameter.

In the prototype, the top aerial assembly was
intended to be easily rotatable in the pedestal, with
the co-axial cable passing down the inside of the
pedestal. However, the stiffness of the cable’ did
not allow easy rotation, so the cable was strapped
outside the tube support with tape. A higher stand
or pedestal, could no doubt be arranged, using a
standard lamp pedestal obtainable at good wood-
craft shops. Electrical fittings are not required .f
course.

Construction

The aerial is formed with two equal lengths of
standard }in, diameter copper tubing, the soft bend-
able type being chosen. About a 14in. length for

Decembes; 1965

A directional u.h.f. aerial
for Bands IV and V in the
form of a dipole with two
semi- circular halves.
Suitable for use in areas

of high signal input.

by L. R. REPAGE

each aerial element will be required, and this allows
for the 14in. straight section at the bottom.

The lengths of tubing (parts 1 and 2), are each
bent over 2 hard circular object until the required
curve is obrained. When placed 2in. apart, the two
elements should form a circle of 8in. inside
diameter. It is a good plan to describe a circle of
8in. diameter on a piece of drawing paper, to act
as a guide when forming the elements.

These semi-circles are then gripped firmly in the
brass couplings (3 and 4) which should be the
standard used for 4in. diameter tubing. Two
ferrules aré.supplied with each coupling, but only
the top ones for the aerial elements will be needed.
The ferrulés can. be soldered to the tubes providing
the nuts are first threaded on to the tubes.

The top ends of the tubes should be flattened in
a vice for a lin.. and then drilled to take 4B.A.
cheese head set screws. '

The bottom nuts of the couplings are used to fix
the tube elements to the paxolin strip (5).

The construction of this strip is self explanatory.
If lin. paxolin is not obtainable, perspex could be
substituted, but more care is required when nuts
are tightened. Perspex is, of course, one of the best
insulators.

Adjustment Panel

The top adjustment panel (6) was really a tem-
porary experimental idea used by the author whilst
trying out different diameters for the aerial, and it
could well be simplified. This panel was formed by
fixing a pair of aluminium plates on to a paxolin
panel with eight small set screws, the plates being
spaced about %in.

Two oval shaped slots, }in. wide, were then cut
right through the metal and paxolin as shown.
These slots. should allow the two tubes to slide

{© Radios-TV Library}
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Holes for couplings and
small extending slots to

take twisted flex B set screws \
through strip 8" radius

\
Adjustment bolts

T
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8" dia.

——— o R AT T TR

Siot for coaxial cable

Constructional details of the prototype circular u.h.f. ‘aériaf described in the text,
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easily along the plates though making contact with
the metal all the way. It will be noted that in effect,
each metal plate virtually increases or decreases the
effective tube length according to the position of the
bolts in the slots.

‘This adjustment of diameter of the aerial is only
small and dependent upon the lengths of the slots,
This panel could be lengthened but a certam limit
will be reached. Bending slightly at the bottom
curves will be found unavoidable and re-adjustment
of the true circles needed for appearance will be
found necessary, although a slight irregularity of
circle should not affect results by any amount.

The Pedestal

The pedestal itself was made from light Zin.
diameter paxolin tubing and the base cut from lin.
thick oak. A central hole was drilled to give a push
fit to the tube, a slow setting glue giving a final firm
fixture.

A good weighty base is necessary, otherwise the
aerial is likely to be top heavy. The prototype was
found lacking in this respect and needed weighting,
therefore a much heavier base has been shown in
the drawing. The underside can be covered with
some non-scratch material.

The co-axial cable can be threaded through the
tubing of the pedestal, or if desired can be strapped
to the side by tape. This cable should be as short as
possible. Important too is the use of low loss type
of cable. The centre core should be of stranded
wire, which incidentally is more flexible than the
solid wire type. Always take great care in fixing the
co-axial plug. Some designs of these plugs ate
rather lacking in providing good contact of the
braided screen to the outside metal sleeving of the
plug. Tests before plugging into the set can be
simply carried out with a length of flex, a flashlamp
and battery.

It would be impossible to solder comnections
from the co-axial cable direct to the couplings.
Therefore the aythor rwisted a length of bared flex
around the groove in the couplings and passed it
through the small slot adjacent (see 5). The braid-
ing of the cable was also twisted around with flex,
and then soldered to one of the aforementioned
wires, The central core of the co-axial cable goes to
the other element.

TELEVISION December, 1965

Per.ormances

Various tests were made with the aerial. On a
set 20/25 miles from London in Essex, only a
slight signal pick up could be detected and no
picture obtainable. A standard 625 aerial was also
tried in the room but this, too, gave no picture. So
at this distance for 625 reception a standard external
aerial fixed to the highest point seems essential. In
London, however, a few miles from BBC-2 an
excellent picture was obtained immediately. The
aerial position in relation to the set was found to be
quite critical, and the best position was slightly to
the rear and to one side of the receiver.

Directional properties were quite sharp. Inter-
ference in the form,of “ snow ” could not be cured
by direction or position, although it was not too
‘worrying, moving one’s hand to within 6in. of the
aerial immediately affected reception.

Shortening the elements of the aerial at the top
did not seem to affect reception markedly although
directional properties were less.

Constructional Diagram

The drawing shows the aerial and its parts. The
length of the pedestal tube has been shown fore-
shortened for purposes of block reproduction size.
Parts 1 and 2 are the aerial tubes, 3 and 4 the brass
couplings which fix the tubes to the strip 5; 6 is the
adjustment panel, 7 is the paxolin tube swivel
shank, fitting within the main pedestal tube 8. Base
of pedestal shown at 9.

LIST OF MATERIALS

}in. dia. copper tubing (soft) 3fr. length, 2 Stan-
dard couplings (brass) for above. ¥zin. Paxolin sheet
cut to 43in. x 13in.

Aluminium sheet in., 4in. x 13in. 12in. length
of Zin. tubing (cardboard or Paxolin), piece of 1lin.
oak 6in. x 6in.

iin. thick Paxolin sheet, or Perspex 3}in. x 1in.

Co-axial cable—low loss type. 36in. Plug to suit
set.

4in. length of Paxolin tube to fit into Zin. ditto.

8 smull set screws and nuts, say 8BA,

2 4BA set screws and nuts.

Some good thick flex for connection to couplings.

AERIAL DATA!

and lon
* AERI

You can’t afford to miss the 24-page pocket guide to Aerial Design given away with
every copy of the December Practical Wireless.

% Designs for receiving and transmitting Half-vﬁave, vertical, multiband
wire aerials. % Folded dipoles. % Yagi arrays - Attenuators
LS FOR TELEVISION AND UHF.

FRELE!

Also:

Constructional articles on building a modern LCR BRIDGE, a 2-BAND 'PHONE TRANSMITTER
and a SHORT-WAVE CONVERTER. Together with many other features and articles,

DECEMBER Practical Wireless ON SALE NOV. 9th DON'T MISS IT!
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IS YOUR TV

REALLY SAFE

Conductor Spacing

Conductor spacing should always be generous
between points of high potential in order to prevent
tracking occurring and thus causing overheating.
The following clearances are suggested as a guide
to good practice:

Up 10 1017 OO 2:0mm.
» » 400V rireinercnines 3-0mm.
» » S00V  cerevvrrnrrieoressnas 4-0mm.,
» L L] 750V R T YT YT YN YT YT S'Omm.
o s LOOOV eiiicininniaan 6'0mm.

Choosing Insulating Materials

One of the simple arts of ensuring good protec-
tion from fire is to choose the right sort of
insulation and supporting materials throughout the
whole chassis and its components. The main

ByT G. Priestley — Part 3

difference between the two special test receivers
mentioned earlier in this article was that the first
one used ordinary materials, whilst the second used
materials chosen for their non-inflammable proper-
ties. Try to avoid using the following materials
except in small quantities: '

Ordinary polythene (it burns like wax),

Wood-filled phenolic resin mouldings,

Waxes for impregnating coils and transformers.

Wood.

Paper.

Components with an inflammable lacquer.

Use the following materials instead:

Flame retardant polythene (for e.h.t. insula-
tion), .

Flame retardant SRBP.

Ceramic.

PVC.

Non inflammable plastic foil for coil inter-
leaving.

Air spacing,

Non-flame safety resistors etc. (especially for
h.t. decoupling).

Another reason for keeping to reasonable tem-
perature limits is that some flame retardant
materials tend to lose their properties after pro-
longed periods at high, but otherwise safe, tempera-
tures.

C.R.T. Implosions

. It is very rare indeed for a c.r.t. to implode, and
in fact there are probably only a few instances in

the whole country in any given year. One such case
came about with the aid of an angry husband and a
12 bore shotgun, whilst another involved the use of
a sledgehammer. However, spontaneous implosions
do occur from time to time, and so we must take
adequate precautions. After all, every square inch
of a c.r.t. has a force of about 14-7 lbs pressing on
it, and so a lot of energy is involved, and large
chunks of glass can be hurled considerable
distances.

The cabinet and backplate of a well made
receiver provide satisfactory protection from the
sides and rear, but special precautions must he
taken to prevent glass from coming out of the front,
This is normally achieved by placing a tough trans-
parent guard over the faceplate, or screen, of the
c.r.t. The guard is normally made of glass or rigid
plastic, and the common types are illustrated in
Fig. 16.

When choosing a guard make sure that it is made
of plastic or toughened glass made specially for the
purpose, and of adequate thickness. Plate glass will
not do. Furthermore, simply placing a guard in the
front of the cabinet over the screen of the c.r.t. is
not enough. The same guard fixed in several
different cabinets will give good protection in some,
and be largely useless in others. The implosion
energy liberated is so great that care must be taken
to mount the guard properly.

BS415 specifies that 12 c¢.r.t.>s be imploded in a
cabinet, and in no case may pieces of glass be pro-
jected more than one foot in front of the cabinet,
even if the guard itself breaks. Readers can hardly
be expected to carry out this test themselves, but
attention to one or two simple points will help to
provide a greater margin of safety, '

Probably the most important item, having first
obrained a guard of good quality, is to make sure

L ————————— ]
Plane

Bull’s:eye
Fig. 16—Implosion guards.
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Steel band

Flbreglass
on the céne

Fig. 17—An impiosion safe c.r.t.

that it is adequatély and evenly supported all round
its periphery. In the case of plane or blister guards
the glass or plastic should have a supporting mar-
gin of at least %in, and it should be in evenly
stressed contact all round.

“Curved guards are normally supported by a
plastic moulding, and this too should provide even
support all round.

Bulls eye guards used with * push through”
styling presentations are generally fitted with a lug
at each corner, and good support must be provided
for them in the cabinet. In all cases it is important
that there is a clearance of about a }in. between the
‘e.r.t. and the inside surface of the guard, whatever
type is used.

It goes without saying that it-is no use mount-
ing- the guard with great care in the front of a
cabinet which has been poorly constructed. The
front panel is commonly made of plywood, which

Splay the front legs

well forward

P o

Fig. 18—Improving cabinet stability.

December, 1965

has a certain inherent flexibility, and this must
be securely fixed all round the edges to the front
opening of the cabinet carcass. Either let the front
panel into grooves in the sides, top and bottom of
the cabinet, or else use a continuous line of screwed
glue blocks, or a batten. The c.r.t., being heavy, is
best supported independently if this is possible,

Incidentally good dust sealing between the c.r.t.
and the guard is essential if frequent cleaning is
to be avoided. This problem should be tackled as
part of the whole design of the front part of the
cabinet and c.r.t. assembly. ‘

Two more types of c.r.t. protection remain to be
dealt with. The first of these is knhown as a
Cornehl hood. This is a thin- but tough trans-
parent plastic membrane stretched tightly over the -
faceplate of a c.r.t. and clamped in place with a
steel band. This band is usually used for
supporting the tube as welll. The hood
provides good protection and excellent dust
sealing but causes a slight loss of picture
detail due to scattermg of light in the
plastic. The edges of the guard should be restrained
by steel clips which pass through the holes pro-
vided at the edges of the hood, and are then
secured to the steel band. If an implosion occurs
the hood will stay more or less in place, even if the
clamping effect of the band is lost as the tube
collapses. ‘The hood must be in close contact with
the glass all over the face of the c.r.t, and fitting
will be greatly facilitated if the guard is first gently
warmed in front of a fire or a fan heater.

Figure 17 shows a new type of c.r.t. which is in-
herently implosion - safe, and so needs no extra
guard. Incidental, but important, advantages of
this type of tube are that saving in weight, the
reduction of overall front to back dimension of the
receiver, and an improvement in picture quality.
The latter comes abonut because two extra air/glass
or air/plastic interfaces are avoided, less light is
scattered, and so the picture contrast is improved
in areas of fine detail. It is safe to predict that this
type of tube will soon be in almost universal use
amongst setmakers.

The theory behind this form of protection can
be described simply as follows. The pressure of
the air is forcing the screen and the cone towards
each other evenly all over, and so most of the glass
is in compression. The edges, however, are being
forced outwards, and so are in a state of tension.
If a steel band is placed around the c.r.t, near the
faceplate to cone weld line the edges are restrained,
and the tube is much less likely to implode. A
A resin bonded glass fibre coating on the cone com-
pletes the protection, and makes these tubes
thoroughly safe. The glass may crack if hit with a
hammer but no implosion occurs.

Handling C.R.T’s. '

When removing or installing c.r.t’s always be
careful to avoid holding them by the neck. Hold
them around. the edges of the faceplate instead.
Before lifting a tube out of its carton, or from a
receiver, make sure that vou have a soft non slip
surface nearby to put it on. This not only reduces
the possibility of dropping it, but it also prevents
the faceplate from becoming scratched. Scratches

—continued on page 127
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G. K. FAIRFIELD

Performance

OF EXPERIMENTAL RECEIVERS

ANY readers will have constructed their own
M television receiver and find difficulty in
making the various specialised measure-

ments that are necessary if the performance of the -

receiver is to be thoroughly known and checked.
Television manufacturers have their own
methods and test apparatus for making measure-
ments (some of which is extremely complex).
While these satisfy the needs of mass-production,
the methods used are by no means applicable to
the requirements of the experimenter who may
have little equipment although a great deal of
enthusiasm!
. Quite a lot can be accomplished however with
a little ingenuity coupled with some fairly simple
equipment. Several useful checks are described
below, including a number covering that very diffi-
cult region of measurement — the television line
scanning circuit,

The E.H.T. Dicde

In the majority of modern line. scanning circuits
the e.h.t. for the cathode ray tube is derived from
the rectification of high voltage - pulses developed
across the line output transformer. Since the e.h.t,
potenrial may lie anywhere between 10 and 20 kV,
the designer is faced with the problem of ptoviding
a sufficient well-insulated heater supply for the
rectifying diode. This grade. of insulation cannot
be obtained easily with the average mains trans-
former design and the solution to the difficulty is
to wind a few turns of polythene covered wire
around the ferrite core of the line output trans-
former itself. (See April, 1964, issue of Practical
T elevision.)

The problem then is, “ How many turns?”’ The
induced volrage is not a simple sinusoidal waveform
but a series of narrow pulses occurring between
relatively longer intervals. Another question arising
with multi-standard sets is, “ What will hap
when the number of lines is changed from 405 to
6252” We will need to check that the heater power
does not go outside the limits set by the valve
manufacturers or the rectifier could have a very
short life indeed.

Tl_u; receiver designer in a factory would use a
sensitive {and expensive) hot-wire ammeter to
measure the power developed in an equivalent load
resistance to that of the rectifier filament or heater.
We must adopt a simpler technique. Fortunately
we can make use of the fact that for a fixed anode-
cathode voltage the anode current flowing is very
dependent upon the heater power. If we disconnect
the anode of the rectifier from the e.h.t. overwind
and connect it instead to a low voltage supply (say
50 volts) in series with a resistance and a millie

ameter, as shown in Fig. 1, then, upon switching
on the line scanning circuit a certain reading wiil
be obtained on the meter. This reading can be
noted and its value for maximum and minimum
scan and (where applicable) 405 and 625 line work-
ing observed.-

Next a d.c. supply from a battery is used for
the heater supply, siill retaining the battery h.t,
supply and variable resistor (see Fig. 2). As we
vary the heater supply voltage by means of Rl
then the anode current flowing is seen to vary. It
is only necessary to adjust this current in tura to
each of the values noted previously for the heater
power, ie, product of Ih, and Vh to be determined,
for each of the limit.conditions set up earlier. The
power provided at the rectifier filament will be
exactly the same for the pulse-driven and battery-
driven conditions; provided the anode current
is kept constant. This is due to the fact that the
energy supplied is the product of the voltage and
current averaged over a long period of time. as
can be seen roughly by eye, since the brightness
of the filament is the same in both cases,

-t —

v‘V\I’?V‘v‘
Sk

Line output
transforres

\ Heater

windirig

Ferrite core

Fig. |—E.H.T, diode measurement under operatiom
conditions.

{© Radios-TV Library}



108 PRACTICAL TELEVISION

Operation of the Line Output Yalve

The power output valve used to drive the line
scanning coils v.a the output transformer dissipates
s sizeable fraction of the total power supplied to
the television receiver. The question is, “ How
much power?”; for overdissipation outside the
maker’s maximum ratings would lead to frequent
vaive replacement.

Unfortunately the pulse nature of the anode
current and voltage waveforms prevents us from
pilacing d.c. meters in these circuits and calculate
weir product, Ia, Va. A.c. meters are out of the
quest.on since these are designed and calibrated
for sinusoidal waveforms of much lower frequency.
We could, of course, use an oscilioscope and
measure the products point by point over the entire
waveform. The square root of the sum of these
products would have 1o be taken and the whole
turn out to be & very laboriqus and not very
accurate method., Once again the manufacturers
- methods are of little value to the experimenter.

The * professional ” method is to use a small
hooded thermopile, which receives a fraction of
the heat radiated from the valve under running
conditions and produces a current proportional to
the power dissipation within the valve, The valve
is then operated under d.c. conditions with its
anode taken directly to an adjustable h.t..supply
and its value varied until exactly the same thermo-

ile reading obtained as in the operational case.

he power dissipation may then be derived from
the product of the anode current and supply
potential.

The Thermocouple

A somewhat similar method could be employed,
bur using & much simpler arrangement in place of
the thermopile. This is the thermocouple shown
in Fig. 3. It consists of two lengths of copper wire
between which is connected a length of Constantin
or Eureka wire. If one junction of the copper/
constantin wires is kept at a constant temperature,
away from the source of heat, then the application

th R1
s ‘Ww +
' Wa TV o

heater H

vf supply -i

-3

3

{s R

o
crssmssmaswa=

Fig. 2 (above)—E.H.T. diode static megsurements,
Fig. 3 (below)—Thermocouple design.
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Fig. 4a (above)—Operational measurement and (b) below,
static measurement of line output valve.
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of heat to the other junction will cause a small
current to flow which will be proportional 10 the
rise in temperature of this second junction with
respect to the first.

This current will be quite small, in fact only
0-66uA per degree rise Centigrade with the values
given in PRig. 3. Many. experimentrs may already
possess a suitable microammeter for this purpose.
It is possible to make use of a transistor current
amplifier in order that a less sensitive meter be
employed. I hope to describe in a later article, a
suitable amplifier which will'enable a more robust
milliammeter to be used for this purpose. To use
the thermocouple in the measurement of anode
dissipation, the following technique c¢an be
applied: The “ hot ” junction of the thermocouple
is soldered to a copper strip or several turns of
bare copper wire wrapped around the valve
envelope, as shown in Fig. 4a. The cold junction
can be placed in a small jar or test-tube filled with
oil, and the free ends of the thermocouple con-
nected to the microammeter or transistor amplifier,

The valve is then operated under normal line
scanning service and after abour 10 minutes of
operation the reading of the microammeter should
have stabilised and this can be noted. It is also
necessary to measure the screened grid dissipation,
since this must be maintained constant for our
test measurement. This presents no difficulty
since pulse waveforms are not involved and dc.
meters can be used,

At the end of this period the set is switched off
and the valve anode lead transferred via a variable
resistor, R, and a milliammeter directly to the h.t.
supply, as shown in Fig. 4b. At the same time g2
voltmeter is connected between anode and chassis
terminals. Power supply to the line output valve
is again applied and the anode potential adjusted
by variation of resistor R, until the same reading
of the thermocouple microammeter is obtained.
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Once again a lag of ‘10 minutes must be allowed
until the valve reaches operating temperature. It
is also necessary to check that the screen dissipation
is unchanged and it may be necessary to modify the
screen feed resistor to bring this back to the
original running condition noted previously.
Having achieved the required conditions of screen
dissipation apd thermocouple. meter reading the
values of Ia and Va can be read
off and their product will give a
value of anode dissipation reached
under normal running conditions.

This measurement is rather a
“ sluggish ” one to make since an

adjustment to R ‘will be followed
by a change in microammeter y . —

A, !
IEE T EI 0 1k

reading only after a few tenths
of seconds and some patience will
be required to arrive at the
correct value. Once obtained
however and assuming this to be
below the maximum allowed by
the maker for the valve, one will
have the satisfaction of knowing
that its life will not, at any rate, L
be prematurely shortened by over-dissipation!

Also, as we shall see later, the thermocouple has.

other uses in television receiver measurement.,

Linearity measurement

Having checked the operating conditions of the
line output valve it may be required to check a
performance characteristic, namely that of picture
linearity. The BBC or ITV test cards are, of
course, invaluable here, and if a pattern generator
is available this too will give a useful indication
of ¢ircuit performance. However, as experimenters,
we will probably want to measure this performance
characteristic accurately and in such a way that
it may be compared with other circuits we have
constructed. To do this some form of ruler is
required and a method of avoiding parallax error,
which is due to the thickness of the glass screen
and implosion guard.

A simple form of linearity measuring device is
shown in Fig. 5. To avoid the parallax error the
instrument is constructed rather like a travelling
microscope and consists of two patts; a graduated
scale about 50cms long, and a metal sleeve carry-
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Ing an eyepiece, which is free to travel along the
scale. ‘The eyepiece is a tube about 3 inches long,
containing a piece of perspex at either end upon
which are engraved crossed lines, In use the
measurements are made at the point of alignment
of the centre of the crossed lines so that the viewer
is always looking exactly at right angles to the
screen. In order that the device may be brought

Fig. 5: A simple linearity measufing instrument. The scale may be made by
marking out @ long piece of white card with Indian ink and attaching it to the

instrument with a strip of Sellotape.

quickly into use and to dispense with cumbersome
mounting arrangements, two rubber * suckers ”
are fitted about 9 inches apart on the back of the
graduated scale. The instrument may then be
“stuck ™ on the face of the tube or implosion
guard and enable measurements to be taken quickly
and accurately. '

If we want to express the measurements as @
single figure for comparison purposes we can make
use of the formulae:—

Non-linearity =

where “ a ” is the width of the widest bar or test=
card square we have measured and “b " is the
width of the narrowest bar measured.

Alternatively we can plot the non-linearity as a
graph showing the percentage of departure from
the width of the bar in the screen centre. Neit
month I will discuss other receiver measurements
which can be made with simple equipment,
including rf. alignment and further tempersture
measurements,

(TO BE CONTINUED)

FIRST AGAIN!
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S.C.R. LIGHT DIMMER

IN
PRACTICAL ELECTRONICS

DECEMBER ISSUE
ON SALE NOW

PUT YOUR FRIENDS IN
THE PICTURE

Send them PRACTICAL TELEVISION for Christmas. A year's sub-
scription will bring them a reminder of your good wishes every |
month throughout {966 . . . and all through the yeor they'll thank .
you for the interest and help it contains.

Simply send your friends' nomes and addresses, together with
your own remittance to cover each subscription, to the Subscription
Manager (G.2), PRACTICAL TELEVISION, Tewer House, Seuthamp-
ton Street, London, W.C.2. Your friends will receive o Christmas
Greetings Card announcing each gift.

Rates (including Postage) for One Year (12 issues):—
UK. and Overseas £1 9s. 0d. U.S.A, $4.25.

To make sure of your ewn copy why not place o regular udér with
your newsagent?

w—

{© Radios-TV Library}



110 PRACTICAL TELEVISION December, 1965
— ————— A MONTHLY FEATURE
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y ] . PN )

that has spread over us in the last two months
nas luwed and LX-1'V 1s reauy * back in busi-
ness ”’ again.

Condit.ons have improved enormously, and this
has appled to Sporaaic E as well as to Tropo-
spheric propagation, so I will deal with condiuons
in that order. Fursily Sporadic E:— -

We have been waiting patiently for a late open-
ing, and we know trom previous years.that this
is possible in October ‘or even later. This year
has produced one all right; dates and results
below, as received here in Bournemouth.

30/9/65: R1 USSR, R2 Bratisiava, R2 USSR,
E2a Jauérling Austria, E4 Patscherkopfl Austria (a
rare one); E2 Griinten W. Germany, IA RAI
Iraly, IBRAI Italy.

4/10/65: E2 and E4 TVE Spain,
5/10/65: R1 USSR.
6/10/65: E2. and E4 TVE Spain.

This is not a brilliant opening, but- it does at
least show that Sporadic E 1s not yet over for this
season! The really’ good news is the early and
excellent advent of the awaited Tropospheric open-
ing. This came up so suddenly that it caught me
“on the hop ”; I was away on the Centinent for
the best part of this opening, and only saw the
very end -of it. For this reason, I am mainly going
to qupte the results of two DX readers—R. Bunney
of Romhsey, and J. Snelling of Southampton.

When you read what was achieved by them in
September/October 1 am sure you will agree that
the .results wete most praiseworthy, and that we
must once again take a look at the original idea
that the “ ceiling  for Tropospheric reception was
a maximum of about 500 -miles. The period covered
19-24/9/65 and the reception by R. Bunney is as
follows:— '

Band I: E4TVE Bilbao-Sollube Spain, received
over a period of four days ‘as a typical steady
Tropospheric Signal Distance—540 miles.

Band III: ES, Inselberg, East Germany. ES6,
Koblenz, West Germany. E7, Heidelberg, West
Germany. E8, Feldberg, West Germany. E9,
Langenberg, West Geérmany. (I too had this on
9/10/65.)

U.HF.: Ch.2]1, ORTF, France (? Brest), Ch.22,
Wupperthal, West!Germany. Ch.24, Aachen, West
Germany. Ch.25, Dortmund, West Germany.
Ch.26, Bonn, West Germany. Ch.27, Heidelberg,
West Germany. Ch.28, Boppard, West Germany.

I AM delighted to say that the “ depression”

Couronne. Ch.34, ORt'F, France, ivetz Luitanges.
Cn.43, ORLF, France, Le Havre. Ch.3l, bsC,
Wenvoe,

On 4/10/65 (good opening to the north as
well):—Band III: B8, Burnhope. B10, Black Hiil
Bl12, Winter Hill. B13, Cekirk. F7, OR1Yf,
France, Le Havre (low power relay). F4, ORTYF,
France, Nantes. E6, Brocken, East Germany. L9,
NRK, Bergen, Norway, just over 700 miles!{! Fl11,

. ORY'F, France, Amiens-Bouvigney.

U.H.F.: Ch.24, ORTF, France, Troyes-les-

Riceys.

J. Snelling during the same period had a number
of the above, and also the foliowing:—
.R10 Pzlen (Pilsen) Czechoslovakia, 625 miles

- Band III. Ch.31 Dresden, East Germany, 670 miles

u.h.f.

Those against which I have noted the mileage
are of course exceptional particularly the E4 TVE
Sollube DX tropospheric in Band I, pretty rare at
this distance, and of course Bergen and Pzlen put
our ceiling very much over 500 miles. Finally the
w.hf. Dresden DDR indicates as I have suggested
before that u.h.f. is well capable of considerable
distances for DX reception. :

While all this was going on, yours truly and his
wife were basking in the sun on the observation
platform of the TV mast at the Heidelberg trans-
mitter, and feeling well pleased with life, he
dropped a Post Card showing the mast to our
Editor, and casually remarked that being such a
lovely day he hoped that the signals were reach-
ing England! Many true words are spoken in jest,
for that was both the day and the hour that in
fact Heidelberg E7, Ch.27 were roaring into
Southern England, and we were at the opposite end
of the link on this occasion!!!

These early openings, I hope, augur well for the
coming tropospheric season, and by all laws of
average we should be getting better conditions,
and we look' forward to hearing more of your DX
successes, particularly in Band III, and u.h.f. and
I hope too that you have profited from the recent
openings.

NEWS

- NRK Norway: Just for the record the following
;‘tations are now operating and have been received
erei—

E2 Gulen 8kW. Location 05.09-30E
61.02-0IN.

E3 Gamelsveten 30kW. Location 06-19.06E and
62-34.32N.

and
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4 Bremanger 30kW. Location 04-59-39F and
61-52-29N.

With reference to my earlier comments re QRTF
Strasbourg F5, I confirm the poor height and
location of the mast which I have seen for myself
during my recent visit to the town, it is only some
300ft. high, and is situated necar the town centre,
so the suggested resiting rhat [ mentioned earlier
should eventually help us.

READERS’ REPORTS

Edward Baker, of Whitley Bay, has turned 1n a
very good log covering 14 countries including the
foliowing:—

E3 Kreuzberg, West Germany.

ES Aalberg, Denmark, '

E6 Oere, Norway.

E4 Stockholm, Sweden.

IB RAI Italy, Mte Penice?

PRACTICAL TELEVISION
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E2 Ruisclede, Belgium,
E3 Tervola, Finland.
k3 Coimbra, Portugal.
E3 TVE, Zaragossa? Spain..
F2 ORTF, France, Caen?
E4 Lopik, Holland.
E4 La Ddle, Switzerland
and U.H.F. Ch.26 Lingen, West Germany.

C. F. Wilson, of Potters Bar, reports reception
of my “mystery ” white cross test card on Rl, so
I was nor seeing things after alll We still do not
know where it came from. He has also had France
F2 Caen, RAI Iialy on IATVE on E2, E3, and
E4, and Portugal Coimbra on E3, s¢ once again our
best wishes for future success!

J Kelleher, of Macroom, Eire, has sent us photos
covering USSR, Czechoslovakia, West Germany,
Spain, Poland /Hungary, and reports of reception
of Sweden, Switzerland, and France, so the DX
has been good in Eire recently.

DATA PANEL4

Test Card-—as photo. Test card for second
propramme (UHF) is identical except that the
centre ‘N’ is replaced by a ‘Z’.

Channels. RAl on Ch IA, and IB are often well
received over here and occasionally reception
is possible on Ch IC in Band 1l as well.

Do not forget to try and read the small
number in the centre of the top right-hand
corner circle of the test card, which indicates
the exact station. To recapitulate on these
numbers:

3==Mte Penice Ch IB. || =Mte Faito Ch IB.

RAI ITALY

14=Mte Caccia Ch
marata (Sicily) Ch 1A. 3I=Mte Nerone
Ch 1A,

IA. 23=Mte Cam-

Transmissions. Times of test card in the
summer season are “‘working days” from
10.00-12.00, and 15.00-18.00, and 15 minytes
before each group of programmes, pro-
grammes normally start at 18.30. Winter
Test Card schedules are 15.15-18.00 only,
there are schools broadcasts normally in the
mornings and afternoons, evening programme
starts as above usually at 18.30.

wansasand

Taunmun
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Receivers

by L. Lawry-Johns

No. 120: The Decca DM3/C
serial No. 50,001 onward

the earlier DM3-DM4 etc., series dealt with

in the December 1958-January 1959 issues.

We are presenting this article because many

readers have applied to advertisers for a service

sheet and have only been able to get information

relating to the early version, which is of little use
to them., :

THESE are completely different receivers from

Brief Description

A 177 90° deflection angle MW43-80 tube is
used with a closed loop sleeve on the tube neck

serving as a line linearity control. Flywheel line
sync is employed, which helps 10 stabilise the
picture horizontally in areas of weak signal and
areas plagued by multi path signals—reflecting
surfaces——factory chimney stacks, hills and other
sources of “ ghosts . As is well known, reflected
signals can completely ruin reception, causing the
picture to break up into horizontal bands accord-
ing to the white signal content. Flywheel line sync
helps to overcome this distressing “condition,
although the ghost images remain, of course, these
only being removed by careful siting of a multi~
element aerial,

Where it is not practical to use a multi-element
aerial, a single dipole can sometimes be arranged
horizontally (where it would normally be vertical)
and rotated 10 present a non-receptive end tip
to the reflecting source.

However, to return to the receiver in question!
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Fig. I—=Line timebase and c.r.t, circuitry.
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fig. 2—Field timebase and associated circuitry.

Two PCLS82 valves are used, one as the audio-out-
put valve, the other as part frame (field) oscillator-
output. The line oscillator is an' ECCB82, used as

a multivibrator whilst two ECL.80 valves function .

respectively as flywheel line sync discriminator and
sync separator—part frame oscillator. The other
two valves on the right side of the chassis are the
two h.t, rectifiers (PY82).

The centre compartment houses the PL81 line
output valve, the PYS81 efficiency diode and the
EY86 e.h.t. reciifier on the side of the line output
transformer frame. On the other side of the
chassis is a common if. amplifier, followed by a
vision if. and a sound i.f. amplifier, all three being
EF80’s. There are two EB91’s, one of the sound
detector and limiter, the other performing the same
function in the vision strip. This latter is followed
by a PCF80 video amplifier—cathode follower, The
tuner unit, which has the coil biscuits arranged for
convenience of switching, i.e. 9 being next to I,
10 being next to 2 etc., has a PCF80 at the front,
PCCS84 to the rear,

_There ate no small metal rectifiers or crystal
diodes in the circuit. Of the fuses, of which there
are two, one is a 1A in seriés with the mains live
lead, the other is in the h.t. circuit (S00mA). A
thermistor (marked R76) is included in the heater
chain between the PY81 and PCL82 heaters, and
is a VAI01S.

Common Faults

The faults to he expected are of a different
nature to those usually encountered in the earlier
version, which in the writer's opinion was one of
the most reliable and most predictable of receivers,
in addition to its ease of service qualities. This
modified model with its refined timebases ran
into a little trouble because of them, and the more
flimsy front controls.

The rather troublesome PCLS83 used in the
earlier audio-output stage has been replaced by
the mote rcliable PCL82 but even this, despite its
enhanced power qualities, has not proved as reliable
as the original versions. which used an ECLS30.

The Line Timebase

Loss of line hold is frequently encountered, bur
this is usually put right with a replacement ECC82
{ine oscillator. Loss of sync is often caused by
the 50uF 50V electrolytic, which decouples the
cathode of the flywheel sync ECL80 and the syne
separator screen grid (pin 8) becoming o.c.

Failing width often denotes a low emission PL81,
whilst no picture at all is most often due to com-
plete failure of this valve, the line whistle being
almost completely absent in this case. When the
line whistle is audible, check the EY36 e.h.t. recti-
fier. The screen feed resistor, .2.7k(), does not
give as much trouble as the 44k} used in the
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Fig. 3—Chassis layout showing location of components.

original models. However, it should be checked
when a low emission PL81 is suspected.

The Field (Frame) Timebase

Faults to be expected here are those due to
shorted o1 leaky capacitors, low emission valves,
and one resistor in particular “ going high . The
resistor referred to is R100 3-3MQ to pin 1 of V7
ECLS80. It takes a long time to change drastically,
but the change is marked by a corresponding loss
of height. Bottom compression directs attention
to VI8 PCL82 and also to its 500uF cathode
electrolytic (pin 2) across R110.

Severe disturbance in the form of erratic bunch-
ing of lines and the intermittent variation of height
and vertical form or linearity should direct atten-
tion to the front control panel where the tracks
can be cleaned and lubricated after the judicious
use of a screwdriver, box spanner and a pair of
long-nosed pliers,

Total collapse of the frame scan with arcing in
the interlace control often results from C101
0-033:F shorting. This capacitor does seem to be
troublesome and is wired from pin 9 of the PCL82
to pin 2 of the ECL80. Loss of hold can be due
to leakage through this capacitor and to a change

of value of R101 680k

_Bottom compression not due to previously out-
lined causes may be due to a faulty 0-01,F capa-
citor C105. C106 0-02uF 1kV does not give much
trouble, but should not be overlooked.

Brilliance Working in Reverse

If the raster is fully illuminated when at mini-
mum, but fades out as it is advanced, the chances
are that this, or has been, accompanied by signs
of overheating. Attention should be directed to
the video amplifier stage h.t. supply, where C38
16uF or C39 0-003uF may be shorted thereby
burning out R30 (1kQ). Uncontrollable brilliance
—-the control having no effect at all, has on more
ﬂﬁan ocrl:e occasion been due to C57 0-5uF becoming
shorted.

Hum Bars

When the picture is divided into black and white
horizontal bars, say top dark bottom bright, check
the EB91 V5, which sometimes develops a heater-
cathode short. If the EB91 is not at fault, check
the PCF80 video amplifier.

TO BE CONTINUED
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By M. L. Michael

N recent .months the advertisement columns of
Ithis journal have offered a complete CCTV

camera unit, the “ NEV-ICON " distributed by
Messrs. Horntons' Electronics, Birmingham, at the
lowest price yet found for such equipment.
Numerous readers will doubtless have purchased
one of thes¢ units and will have gathered their
own experience therewith. Neveértheless, we #re
sure that those readers will still find much of
interest in this article and that CCTV enthusiasts
at large will profit from the discussion. This unit
is a complete vidicon-camera with a modulated r.f,
output suitable for direct connection to the™aerial
socket of a standard unmodified television receiver,
yet-it is so small and light that it can be stood on
the opened palm of the hand. The circuit is fully
transistorised apart from the vidicon tube itself and
two minjature neon stabiliser rubes for the vidicon
h.t, supplies.

Power Suvplies and Stabilisation

The NEV-ICON uses a current stabiliser tran-
sistor for the vidicon focus coil current, a pair of
subminiature neon stabilisers for the vidicon h.t.
supplies and a power zener diode ta stabilise, the
—10V common  collector supply for the tran-
sistorised signal and timebase circuits. This high
degree of overall stabilisation in the power supplies
obviates wirtually all long-term drift, so that a
picture once set up remains unchanged over very
long periods of operation, even in the face of mains
v?ltage fluctuations, This is an outstanding. feature
of the design, o

The equipment consists of two units, the camerg
section measuring about 3 x 4 x 8 inches and the
small mains power unjt measuring about 3 x 4 x 2}
inches. The power unit contains the mains trans-
former and the ~10V collector supply rectifiers
together with associated smoothing components
and the stabiliser zener diode, i.e. the components
shown within the dotted line on Fig. 1 which
depicts the entire power supply circuits. All other
sections of the power supply circuit are within the
camera unit, chiefly on the reatr vertical printed
ciruit board which carries the vidicon supply
circuits, ‘

The camera unit assembly can be removed from
its tunnel-shaped casing after unscrewing the
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CAMERA

is - Part 1

tripod ring at the base. It consists of a stout
paxolin baseplate carrying no circuitry but merely
used to fix the front and redr vertical panels along
their botrom edges. The front vertical panel carries
‘the focus -and ~deflection coil assembly for the
vidicon, This coil assembly is completely sealed
and screened, so that the camera may be op¢rated
in:'the opened condition for carrying out adjust-
ments, without stray light thcrg;y entering the
vidicon.

The Lens Mounting

The lens mounting plate with thread matching
the exchangeable TV lens is mounted on the front
side of the front vertical panel and can be removed
separately t0 expose the vidicon target and allow
the vidicon tube to be inserted or removed through
the large opening 1n the front panel and coil
assembly. . -I\{o target mask is used and the target
connection is established by a spring-plate situated
on the left side, The vidicon tube can be slid back
and forth axially (o bring the target into the focal

lane. of the lens and when the correct position,
as been found the tube is clamped there hy
tichtening the pinch clip on.the rear extension of
the coil former near the tube base. The necessary
adjustment is  best made with the opened camera
running, whereby an object at known distance
should be televised, with the lens focus ring set
to this known distance. The vidicon tube is thenr
slid forwards or backwards in an axial direction
until the picture on the receiver reaches optimum.
focus, adjusting the small white electrical focus
khob at the top of the rear panel where necessary.

Rotation of the vidicon about its axis theoretically
produces no effect in this design, since the coil’
assembly is fived and thus determines a fixed raster
orientation. However, if the rasrer is found to be
displaced 'so _that one or two edges lie too close’
to the target rim, trv. rotating the tube about its
axis. Such raster displacement can also arise if the
couvling electrolytics to the deflection codils legk,
=0 in case of trouble this point needs checking too.
The advertised f/1.9 TV lens shades-off slight areas
very near the vidicon tare=t rim when higher stop-
numbers are set (hrichr limhting), but not at smdll
stop-numbers used for weaker indoor lighting. This
is .another reason why the raster should be reason-
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ably well centred on the target face, when the lens
gives excellent images at all settings of its stop.

Circuit Boaras

The front vertical panel is packed by a stour
piece of paxolin carrying two printed circuit board
sockets, The rear vertical panel is metallic and
carries the coaxial rf. output socket, the multi-
connector for the power supply cable, the electrical
focus knob and some holes for screwdriver inserrion
to adjust the line hold control and some other
normally sealed presets. These controls are situated
on the vertical printed circuit board at the rear,
which chiefly accommodates the vidicon tube
supplies and is fitted with two further sockets for
printed circuit boards directly opposite to those
on the fromt vertical panel. The remainder of the
camera circuitry is accommodated on two horizontal
printed circuit boards which plug-in at both ends
into the respective longitudinal sockets on the front
and rear vertical panels. |

The two horizontal printed circuit boards thus
lie in two storeys below and parallel to the vidicon
tube and its cou assembly. The upper printed
circuit board accommodates the three-transistor
video amplifier (Trl to Tr3 in Fig. 2), the r.f.
oscillator and modulator diode (Tr4 and D1 in
Fig. 2) as well as the tuner assembly with a long
paxolin tube into which a non-metallic trimming
tool can be inserted through a small hole in the
front panel to the left of the lens, for adjusting
the r.f. carrier frequency (trimmer). Contrary to
the instructions supplied by the distributors, it was
found to be more advisable to trim this tuning
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adjustment on the camera rather than to alter the
fine tuning on the TV receiver for final optimum
picture focus, so that the receiver does not need
continual readjustment when switching between
CCTYV operation and a broadcast programme.

It will be found that a picture can be locked at
two fairly widely separated settings of the camera
tuning, because of the double-sideband camera out-
put but single-sideband receiver response. It is
usually found that line and field hold on the
receiver is much more rigid in the one of these
settings than in the other.. Once the correct setting
has been found, both line and frame lock were
found to be extremely good, another pleasing
feature of this equipment leading to exceptionally
rigid pictures with a good receiver. The makers
advise that some TV receivers employing flywheel
line sync are not suitable. Tests were made with
a receiver using a sinewave line oscillator corrected
with a reactance valve circuit driven from a phase
and frequency discriminator comparing the sync
pulses and the line flvback pulses from the line
output transformer. This is the most modern type
of line sync circuit in television receivers and it
gives truly rigid lock on the signal from the CCTV
<camera here under discussion.

The lower printed circuit board accommodates
the four-transistor timebase circuits (Tr6 to Tr9
Fig. 3) and the blanking and sync circuits involv-
ing the tramsistor Tr5 in Fig. 3. There are no
large oscillator or output transformers, so that the
circuit is' accommodated in a surprisingly small
space—at the price of a slight loss in linearity
which is, however, quite tolerable.

The division of circuitry into the sections as
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Video amplifier

here published in Figs, 1, 2 and 3 respectively
corresponds very nearly to the division among the
actual circuit boards, although some slight
transfers have been undertaken on paper in the
interests of optimum clarity on the published
circuit diagrams. The portion of Fig. 1 within the
dotted line exactly depicts the separate power
supply unit, whilst the remainder of Fig. 1 roughly
corresponds to the contents of the rear vertical
printed circuit board and vidicon assembly. Fig. 2
closely corresponds to the contents of the lower
horizontal printed circuit board and Fig. 3 to the
upper horizontal board.

The distributors supply a three-page instruction
leaflet for setting-up and operatien, the essential
contents of which are distributed and commented
at various points in this article. They also supply
a full blueprint circuit depicting the exact distribu-
tion of components among the varicus sections and
boards and all relevant interconnections. These
documents, together with the information here
published, will be found to represent a very com-
prehensive collection of information on this equip-
ment, so that even relative beginners should find
littte difficulty in finding their way around the
cireuits.

Dismant!ing the Camera Unit

The camera assembly can be slid out to the rear
after the tripod mounting ring on the base of the
outer casing has been unscrewed. The lens and
lens plate should then be removed by unscrewing
the large turret screw directly below the lens.
Thereafter, it is advisable to pull-off the vidicon
tube base (on flying Icads), slacken the tube clamp
near the base and remove the vidicon through the
front-end hole in the coil assembly normally
covered by the lens plate. It should be laid aside
in 3 protactive box to prevent accidental damage
to it whilst working on the camera circuit boards.
The rear vertical circuit board and panel can be
pulled back to the rear sufficlently to disengage
the two horizontal printed circuit boards from
their front and rear socket strips after the two
bolts along the bottom edge of the rear metal

Fig. 2—Video R.F, circuits.

-l RF section (tuner) -w—-r——=f"

ane] and the bushin% bolt along its top edge have
geen remaved. The lower (timebase) circuit board
is thereupon immediately free, whereas the r.f, out-
put ¢able still needs to be unsoldered from the
upper (signal) board to free it completely too.

The rear vertical circuit board can then be freed
completely by unplugging the individual leads on
it gomng to the vidicon coil assembly, but it is first
necessary to note carefully the colours and relative

sitions of these three connections before break-
ing them. .The c¢amera is therewith completely
dismantled into its separate circuit bricks, giving
full access to all components.

The camera should be reassembled in the
reverse order after comipleting  intended circuit
modifications, overhaul or repairs.

Servicing

The distributors state that the cameras are new
but untested, and may therefore require slight
attention such as clearing dry joints, etc., before
satisfactory performance is achieved,

The sample equipment purchased by the author
showed no -defects of any kind within the camera
unit, but confused connections to the mains trans-
former primary in the power pack. The
* common * and * 240V ™ taps had been inadvert-
ently exchanged relative to their labelling. Thus
upon connecting to the tappings labelled according
to the local mains voltage of 220V at the author’s
premises, the full mains voltage was applied
between the 220V and 240V taps, causing
immediate burn-our of the mains transformer
primary before the fuse could blow. The 2A fuse
fitted isn considered to be too heavy, and it is
advisable to replace it by a 500mA or 1A fast-
action fuse in the mains primary circuit,

After the necessary repairs had been undertaken
in the power pack, the equipment immediately
worked correcrlv on the simplified BBC 405-line
system for which it is built as it comes from the
makers. There were no dry joints or other faults
discarnible, '

The equipment had to cover a long journey
from the supplier to the author «and some carriers
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—certainly the final one delivering the parcel at
the door—handled it upside down although it was
cleariy labelled “ this stde up ”. Thus the vidicon
travelled some considerable time with the target
pointing face downwards, which the makers
stipulate as being forbidden, since otherwise any
loose particles within the tube could scratch the
target. However, the subsequent tests failed to
reveal the slightest damage on the target, which
was 1n fact particularly good and free of blemishes
in the particular specimen involved. Thus maybe
th.s quesuion of vidicon orientation is not all that
critical after all, at least not for amateur purposes,
although of course one should no:t wantonly dis-
regard the manufacturers’ instructions, In this
connection 1t is also worth mentioning here thart
the author has at various times been compelled
to operate anotner different vidicon camera in his
possession with the target pointing vertically
downwards, and no damage has ever been
encountered thereby so far. This should not be
taken as a recommendation to operale equipment
in this manner, but rather as an indication that
damage 1s certainly not inevitable if such operanon
is unavoidable or accidental.

Far more serious are the effects of pointing the
camera direct!ly at the sun or at any other light
source of equivalent intensity (including reﬂecnons
of the sun in glass or water) when a lens is
attached. This must be - avoided under all
circumstances.

Conversion to Simplifled CCIR 625-line System

The equipment was subsequently converted to
CCIR 625-line operation, this being the standard
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on which the equipment was required for its
ultimate application. The suppliers were not able
to furnish any direct instructions for such con-
version, but assured the author prior to purchase
that they had received general reports of its
feasibility. Experiments on the part of the author
showed that the necessary changes were indeed
simple, and since in some respects the printed
circuit boards appeared to be “ prepared ” 10 a
greater extent than coincidence would suggest
(initially blank holes just at the required poinis)
it is 'possible that this camera might have been
originally intended for optional or dual standard
by the makers.

To change from 405-positive to 625-negative,
the changes involved are merely the reversal of
the modulator diode, interruption of one printed
conductor, change of value of two capacitors and
the addition of a preset variable resistor, apart
from readjustment of existing preset controls.

The Circuit—General Features

The circuit of this camera equipment is impres-
sive in its extreme simplicity whilst fully and
adequately incorporating all the essential features
for practical usability. Where even higher standards
of performance are desired, sockets for connecting
external ancillary units may readily be added, o
that the camera is capable of forming the nucleus
of high-quality equxpmcm.

The timebase circuits employ no costly and large
transformers. The linearity, especially in the
field scan circuit, is slightdy poorer than with
larger transformer-matched circuits, but this is
here considered to be a most worth-while sacrifice
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in the interests of low cost, sumplicity and small
size. The timebase performance is very reasonable
and the author does not consider that theré is any
serious drawback in this part of the equipment.

The tuner and modulator circuit (Tr4 and DI
in Fig. 3) is excellent in every way. The perform-
ance of this surprisingly simple arrangement is
quite beyond reproach on both positive (BBC
405-lines) and negative (CCIR 625-lines) moduia-
tion, provided proper attentuon is given to the
details discussed below. The video amplifier is
in the author’s opinion the weakest part of the
equipment. The bandwidth was rather constricted
in the sample to hand, although certainly quite
usable results were obtained. However, the picture
definition was decidedly short of that achievable
with other equipment in the author’s possession,
although the latter is admittedly considerably more
complicated and expensive.

Apart from some restriction of bandwidth, the
gain also appeared to be barely adequate in the
video amplifier. It was difficult, although certainly
possible, to obtain a really good contrast, i.e. deep
modulation . of .the carrier. However, there - are
other factors apart from video gain which here
play a role. The modulation depth of the sync
pulses must not be excessive, otherwise the vision
swing is thereby restricted, and the raster ampli-
tude on the vidicon target must not be adjusted
to cover too small an area, otherwise the charge
pickup and thus input to the video amplifier is
obviously low. Given proper attention to these
points, very reasonable contrast and definition was
achieved on both 405 and 625-line systems, but
the equipment gave the impression of “ running
flat-out without any circuit. reserves of gain or
adjustment lautude”. It is possible that these
factors can vary widely from one equipment to

another and some judicious selection of transistors

with optimum characteristics within their type
group would very likely exert a considerable
influence on the performance.

The Video Amplifier Circuit

The video amplifier consists of a three-stage
RC-coupled transistorised circuit with high-
frequency boost in the emitter circuits (reduction
of negative feedback at the higher frequencies) and
through positive feedback via Cl2 as well as
preferential coupling via Cl11. This compensates
10 & reasonable extent the high-frequency attenua-
tion given by the stray capacitance of the vidicon
target circuit in conjunction with the low-

‘ f)requency impedance of the input circuit at Trl
ase.

Target Load Resistor Value

A very interesting and unusual feature of the
input circuit is the enormous value of the target
load resistor R1 which is 1 Gigohm (1000
Megohms). This is returned to a high stabilised
h.t. voltage mucul;dgreater than the normal positive
target voltage er any actual operating condi-
tions. The target voltage therewith adjusts itself
automatically to a 'correct value, according to the
mean intensity of illumination of the target,

The normal peak white current ar the target is
025 microamps for the EMI 10667 vidicon used
in this equipment, which produces a voltage drop
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of 250V across the 1 Gigohm load resistor and
automatically leads to a reduction of the input-end
h.t. voltage to a small value between 10V and
100V at the target, as required. If the target

 illumination is very low, then a higher target

voltage is required and this is here established
automatically in that the target current reduces
very slightly such that the voltage drop across Rl
falls and the target voltage rises. The converse
takes place when the targer is brightly illuminated,
giving an automatic reduction of the target voltage
to the then required much smaller value around
10V. The target voltage adjustment is therewith
fully automatic over a wide range of illumination
values, making any manual or preset control quite
unnecessary on the one hand and giving a latitude
of one or two stop-numbers either way for the
lens aperture setting on the other hand. This
arrangement works extremely well and smoothly.

In the author’s opinion it represents an
ihgenious circuit “ trick ” well worth incorporating
into other vidicon equipment. A further great
advantage of the arcuit is that it definitely
prevents excessive target current, since R1 will not
allow more than about 0-3 microamps maximum
to pass and the limiting rating of the vidicon target
before damage is likely is some (-8 microamps.
This safety measure to some extent reduces the

.chances of damage when pointing the camera

accidentally at bright artificial light sources (naked
incandescent lamps), so that the precautions
advised in this respect in the makers’ instructions
are probably overcautious even though they should
not be wantonly disregarded.

Signal and Sync Combination

The mixed sync signal established on the time-
base circuit board .is injected strongly at the
emitter of the first video amplifier transistor Trl
and wery strongly again at the emitter of the r.f.
oscillator for additional direct sync modulation at
the oscillator. Considered on a pure basis of sync
to vision ratio in the resulting effective modula-
tion waveform, this represents a sync amplitide
several times as great as the vision amplitude; in
apparent contradiction to the standard. This is
necessary -only on 405-line” positive modulation to
establish a correct modulation envelope, which is
all that matters as far as the final output is
concerned.

Modulation

The modulator diode D1 functions as r.f. gate
in controlling the transfer of the r.f. waveform
from the collector of the oscillator T4 to the
modulated rf., output socket. Simultaneously,
neglecting R21, the modulator diode D1 acts as
negative d.c. restorer for the video waveform from
Tr3 in conjunction with the time constant of C15
and R20. The efficiency of this d.c. restoration
essential for the modulating action is improved by
shunting a v.hf. choke across R21 (some 10 to 60
turns of thin enamelled copper wire wound directly
on the resistor) to remove -its impedance at video
frequencies.

(TO BE CONTINUED)
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SINGLE GUN

K.T.WILSON

HEN colour television started for the second
\X/ time in the U.S.A., after the brief and

unhappy use of a non-compatible field-
sequential system, the choice before the licensing
committee of the Federal Communications Com-
mission was fairly simple—the NTSC system
and the R.C.A. Shadow-mask tube or nothing at
all. Now, however, as Europe is on the brink of
setting up colour television transmissions, there is
e %}éoice both of operating systems and of possible
tubes.

The NTSC system, thoroughly developed and
already in use in three countries (U.S.A., Japan
and Cuba) is challenged by the much newer,
untried, but rapidly developing SECAM system,
and to a lesser extent by the PAL system which
is itself a refinement of the N'T'SC system.

All three systems can, of course, be used along
with the shadow-mask Three-gun tube, but there
are many who feel that the price and complexity of
this tube may well retard the growth of colour tele-
vision in Europe. American experience with colour
television tends to substantiate this view.

The construction of successful single-gun colour
tubes has been the aim of dozens of laboratories all
over the world. The difficulty lies in designing a
tube whose manufacturing tolerances will be such
that it can be mass produced, preferably using the
same machinery and jigs as are presently used for
making black-and-white tubes, and yet whose
operating principles are such that the extra circuitry

Stripes

)

Fig..l—The Chromatron tube.

needed to operate it does not swallow up the econo-
mic advantage of the tube, nor make the set
impossibly difficult to use. Let us first examine the
leading types of single-gun tubes, and then the
circuitry methods involved.

Types of Tube

There are two types of single-gun colour tube.
Both use stripeés» of phosphors in colour sequence.
The stripes are -generally vertical, and are laid in
the sequence Red-Green-Blue-Red-Green-Blue
across the tube face. The techniques used for laying
these stripes are similar to those used for depositing
the phosphor dots on the Shadow-mask tube. The
sequence shown above is known as the Continuous
Colour Sequence (CCS); the sequence Red-Green-
Blue-Green-Red-Blue may . also be used with
double Red and Blue stripes, this is known as
Reverse Colour Sequence (RCS).

Where the two types of tube differ fundamentally
is in the methods used to ensure that the correct
amount of beam current hits each stripe at the
right time to produce the effect of a correctly
coloured picture. One type of tube uses a deflect-
ing signal to shift the beam to the correct stripe;
this deflecting signal must be derived from the
colour information’ in the received signal. The
other type of tube makes no attempt to influence
the beam as it scans, but continuously detects the
position of the beam and uses the output of this
detecting circuit to6 modify the signals presented
at the grid and cathode of the tube.

The Chromatron

‘The outstanding tube of the first type is the
Chromatron. This tube has appeared in both single
and triple-gun versions, but only the single-gun

version will be -discussed here. The phosphor

stripes, in reverse colour sequence, are deposited
on the face of the tube (in early Chromatrons, the
phosphor stripes were deposited on a flat glass plate
within the c.r.t. bulb) and an array of vertical wires
is mounted on a cylindrical carrier close to the facé-
plate and accurately registered with the phosphor
siripes so that each blue and each gréen stripe has
a wire in front of it. One demonstrated version of
the tube had 1,000, wires with 500 Blue, 500 Green
and 1,000 Red stripes.

The screen operated at 25kV-and the.d.c. poten-
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tial on the wires was 7kV, giving a very much
-brighter picture than the Shadow-mask tubes.

The excess number of red stripes compensated
for the low efficiency of the red phosphors in use
at the time. More efficient red phosphors are now
available,

This tube operates by switching the beam during
line scan so as to spend more or less than the
fiormal scan time on any given stripe according to
the colour signal received. In theory, this switchihg
should be done by square waves; but the' high
switching voltages (1kV in some versions of the
Chromatron) and the high capacity of the wires to
the face plate (that is, the aluminised layer on the
phosphors) prohibits this. Sinusoidal switching is
therefore used, errors are minimised by having a
black stripe between each two colour stripes, and
to simplify it all further, the switching is carried
out at NTSC subcarrier frequency. The beam
therefore moves as if it were deflected by a saw-
tooth waveform on which had been superimposed
a high-frequency sine wave, and the signal to the
gun of the tube is coded so that scan and colour
signal keeps in step.

The question of coding the gun signals will be
treated in mote detail later, what must be borne in
mind is that colour television systems transmit at
least two colour signals simultanecusly; the
NTSC system, three, but the single-gun tube
can cope with only one colour at a time. The colour
signals must therefore be treated so that they
appear in sequence, and this sequence must keep
step with the scanning of the phosphor stripes.

The development of the Chromatron tube has
been accompanied by developments in the coding

and switching circuitry, though the colour switch-

ing still requires a considerable amount of power,
30W being a typical figure. The Chromatron may
achieve the distinction of being the first single-gun
colour tube in a production TV set, as the Sony
Co. of Japan have announced their intention of
producing an 11lin. set using such a tube.

The Banana tube, developed by Mullards, is
basically of the scan-switching type, but the tube
itself is a long cylinder with a gun at one end and
the “screen” a band of colour stripes running
down the cylinder. The beam passes down the tube
and bends over to meet the stripes at a point deter-
mined by the scan and the colour deflecting elec-
trodes. Frame scanning is carried out mechanically,
the tube fitting inside a rotating drum which carries

a set of lenses. Because of the mechgnical scan, it is
very doubtful if the Banana tube will ever be used
commercially,

The Apple Tube

The second type of tube has also been brought
to a point where commercial use is possible, This
type, the beam indexing tube, is typified by the
Apple tube, developed by Philco in the U.S.A. and
by the Thorn-Sylvania Laboratories over here. The
tube recently announced by the Rank Organisa-
tion for the * Telycolour ® system (of which few
details have been released) is thought also to be of
this type. The steps in the evolution of this tube are
interesting, and indicate the difficulties which have
faced designers.

Early versions of the tube used one stripe of
secondary emitting material for each three colour
stripes, the latter being in CCS order. Each time
the beam passed over the stripe of secondary
emitting material (typically Magnesium Oxide), a
beam of low velocity secondary electrons was
emitted and collected at a subsidiary electrode.

The pulses available at this electrode were then
used to contro] the coding of information at the
grid of the rube. This seemingly simple scheme was
fraught with difficulty. Firstly, the velocity of the
secondary electrons was so low that there was an
appreciable time lag in collecting electrons from
the centre of the screen as compared to the edges.
This caused a shift in hue at the centre or the
edges. More seriously, the pulses available at the
collector electrode could not be directly used to
modulate the colour information at the grid, as this
formed an unstable feedback loop.

The next approach was to use a double beam
gun with one beam modulated by the colour infor-
mation and the other by a pilot carrier at about
42Mc/s.. The two beams were scanned togethet,
and the scanning of the pilot beam over the index
stripes produced an output at the collector electrode
of 42Mc/s modulated by the stripe frequency, that

n .
is —1—, where n is the number of stripes scanned, and

1 is the time for one line scan. This frequency was
of the order of 6-7Mc/s. The difference in transit
time of the secondaries was compensated for to

continued over
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Fig. 2—The Apple tube,
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some extent by shifting the index stripes gradually
away from their following colour triplets towards
the centre of the screen. ‘ '

Difficulties with this tube included cross-talk
between the two beams, interference in the index
amplifier, the screen acting as an aerial to pick up
any signals at 42Mc/s, and limited contrast due to
the fact that the pilot beam also excited the phos-
phors causing an illuminated background.

The latest version of this type of tube has
brilliantly overcome many of these difficulties. The
indexing stripes are of a phosphor material which
produces Ultra-violet (UV) light on excitation. For
such light the transit times are negligible. The UV
is picked up by a photomultiplier tube placed out-
side the tube. Since the indexing information is in
the form of light and cannot interfere with or be
modulated by the electron beam there is no need
10 use a pilot r.f. carrier.

A single beam electron gun is used and the
indexing stripes are placed closer together, one after
each two colour stripes. This method of striping,
called the “related frequency” method, avoids
instability by making the index stripe frequency
generated by the scagning beam as it passes over

the index stripes -— times the colour triplet
2

frequency; that is the frequency at which the
colour information must be coded at the input of
the tube. Coding and index signals are then kept
in phase lock by circuitry similar to that of flywheel
sync arrangements, Special arrangements have to
be made at the beginning of each line scanr as
there is a 50-50 chance of the phase controt loop

locking on to the wrong stripe; this is obviated by

having a series of “run-in ” index stripes at the
edge of the screen. Colour information is blanked
out while the beam crosses these stripes.

Since the beam which excites the colour stripes
also excites the index stripes the tube must never
cut off or the indexing will be lost. This limits
the contrast range of the tube but not the colour
saturation. One further refinement was to use an
elliptical spot shape to “fill in ” the gaps between
Jine scans and increase the brightness by making
the spot cover more of the phosphor stripe, since
the major axis of the ellipse was in the direction
of the phosphor stripe.

The Apple tube is the type which has received
most development attention in Europe, notably
from the laboratories of Philips at Eindhoven and
thie Thorn-Sylvania laboratories in this country and
will almost certainly be the type of tube used if
?inglc-gun tube sets are offered for sale in the near
uture.

Signal Coding for Single-Gun Tubes

The signal to the gun of a single-gun tube must
consist of two parts: a white or luminance signal
which must be a mixture of equal parts of the three
colours transmitted and also a colour or . chroma-
signal which must oonsist of the three colour
signals in sequence. If we consider these chroma
signals as being delivered to the gun by a one-pole,
three-way switch the switch “ways™ would be
120° apart assuming that the phosphor stripes were
of equal widths and of equal efficiencies. This is

December, 1965

equivalent to a mixture of three signals 120° apart
in phase, so the complete signal to the gun of the
tube can be written as:

2

E=A(R +B+G)+ C(R.Cos.nt+B.Cos. [nt—;—fr}

4
+(3.Cos. [nt-—-—;—rr])

where the first bracket represents the luminance
signal and the second bracket represents ‘the
chroma signal. “n” is the “ writing frequency”,
the number of stripes divided by the line scan time
a?d 2the pi portions represent successive intervals
of 120°.

Now to obtain such a signal we could go through
all the processes of detection for the colour system
of our choice, ending up with, the three colour
signals. Our luminance signal would then be
obtained in the familiar way by adding the three
together, in a resistive matrix for example, and the
chroma signal would be obtained by modulating
a carrier at writing frequency with the three colour
signals 120° apart.in phase. Such a system is fairly
straightforward but very cumbersome. It would
add both to the processing of the signal and to the
expense of the set. A far more interesting possibility
is of using the received signal, suitably modified
bot not demodulated, to apply to the tube.

At this point we must consider the two types of
system (since PAL is only a variant of NTSC)
separately. As the war between the two systems
has hotted up recently and many questionable
accusations have been made about the capabilities
of each the author must take up a neutral stance.
Contrary to what has been frequently stated either
type of signal can be converted to a signal suitable
for a single-gun tube working with the stripes in
continuous colour sequence (this will be referred to
as the CCS signal), nor is it true that the conver-
sion of SECAM to CCS is more difficult; many
may think it easier. To follow chronological order
of development we shall comsider the NTSC
conversion first.

NTSC System

The NTSC signal consists of a luminance
signal plus a carrier miodulated by two colour
difference signals. The modulation is in phase and
amplitude. The chroma signal can be represented
by red, blue and green signals spaced at phase
angles of 116°, 106° and 138°. This suggests that
the direct conversion need involve only changes of
phase and carrier frequency. It is more convenient
to use the two colour difference signals R-Y and
B-Y of the NTSC signal and when this is done
the conversion boils down to three steps: (1) The
sub-carrier frequency of the NTSC signal has to
be replaced by the writing frequency of the CCS
tube. (2) The NTSC luminance signal, which is
X=0.59G +0.30R+0-11B, must be converted 1o
the CCS luminance signal, which is Y=0-33G+-
0-33R+0-33B. (3) The chroma signals have to be
changed in phase and amplitude on their new sub-
carrier., The NTSC chroma signals are 0-88
(R-X)Cos.mt-+0-49(B-X)Sin.mt where m is sub-
carrier frequency.

{© Radios-TV Library}
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The CCS signals converted to colour difference
fotm so that they may be written in the same way
ares—

0-89(R-Y)Cos.[nt—19°]+0-74(B-Y)Sin[nt—21°].

The methods of performing these transforma-
tions are as follows: Step (1) is a frequency
changing operation. Step (2) can be accomplished
by adding the Iluminance component of the
NTSC signal X to the signal Y-X, obtained by
demodulating the NTSC signal at a gain of 058
and a phase angle of 19°. Step (3) is performed
by applying the sub-carrier signal to an amplifier
whose gain is controlled by the phase of the input
signal. Such amplifiers are known as “ elliptical-
gain amplifiers ” and work by mixing the signal
with another carrier at the second harmonic of the
sub-carrier and at the correct phase. Since the
sub-carrier and its harmonics are readily available
in any colour set this transformation, though rather
formidable on paper, amounts to little more than
another * frequency-changer ” type of stage.

A very important point relating to the third step
is that the NTSC signal could be modified to
eliminate the need for this stage.
sub-carrier were modulated as indicated for the
CCS chroma signal, only steps (1) and (2) would
be needed. Step {2) cannot be climinated by an
alteration of the NTSC signal as such an
alteration would make the signal non-compatible
and Step (1) is necessary since the NTSC sub-
carrier is chosen for minimum visibility on a black-
and-white set, whereas the writing frequency of the
CCS tube depends on its internal construction.
Chromatron tubes may, however, use the NTSC
sub-carrier frequency directly, but the signal
processing for these RCS tubes is more difficult
and will not be discussed here.

The SECAM System

The SECAM conversion is, as might be
expected, quite different, although the steps are the
same. The unique feature of the SECAM signal
is that the colour difference signals are transmitted
sequentially on alternate lines and -appear
simultaneously at the tube by combining trans-
mitted signals with those delayed by exactly one
line period. The colour difference signals are
frequency modulated on to the sub-carrier and the
first priority of a SECAM to CCS converter is
to change the sub-carrier modulation to a.m.

An elegant method of performing this operation
has recently been devised. The frequency-
modulated sub-carrier is fed into a mixer the other
signal to which is the same sub-carrier delayed by
a time equal to half a cycle of sub-carrier centre
frequency. For an. unmodulated sub-carrier this
means adding the sub-carrier to the inverse of
itself, giving no output for an unmodulated sub-
carrier but giving an output whose amplitude is
proportional to frequency deviation for a modulated
sub-carrier.

By using a further two mixing operations the
f.m. input can be completely transformed to an
amplitude modulated signa! with a suppressed sub-
carrier at the writing frequency of the CCS tube.
This triple mixing operation is the key process of
the SECAM to CCS change and the rest of the

If the NTSC.
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signal processing follows along the mnormal
SECAM lines, that is, de-emphasis filtering, the
line delay and signal matrixing and swiiching. The
luminance signal for the CCS tube is obtained by
synchronous detection of the chroma signal from
the switch referred to above. The whole decoder
is no more complicated than the SECAM colour
channel for a three-gun tube.

Telycolour

The recently announced Telycolour system,
although using what is certainly a single-gun tube,
works on an entirely different principle. The tube
itself is no different to the normal c.r.t. except that
it is built to closer tolerances to improve scan
linearity, Attached to the front of the tube is a
filter screen consisting of a very large number of
translucent coloured dots the same size as the spot
on the screen of the tube. As the tube is scanned
along a line the dots, which are arranged in colour
sequence, are illuminated.

Under normal conditions the picture will be
white as before, although of much lower brilliance,
but if the beam can be modulated by a signal of
the correct colour as it passes over any given dot
then a colour picture will be seen. The difficulty
of the scheme is ensuring, in the absence of any
feedback scheme, that the beam is passing over the
correct dot at the time of, for example, the red
signal,

The tolerances required on tube geometry and
scan linearity to make this scheme succeed make it
very unlikely that really acceptable pictures would
be obtained but the fact that Rank-Cintel are
making tubes for Telycolour makes one hesitate to
write 1t off as a feasible proposition.

Single-Gun Advantage

Colour television is at best rather more compli-
cated than black and white. The use of a single-
gun tube, while simplifying to some extent the task
of the tubemaker and reducing the price of the
most costly single item in the set, complicates to
some degree the circuitry required.

Anyone who has taken the large step from black-
and-white circuits to colour, however, will find the
transition to CCS circuits rather easier. CCS sets
will in fact use fewer valves than did the original
NTSC sets. Economically the overall advantages
of the single-gun rube are very great. It can, for
example, be as readily regunned as any black-and-
white tube, it is undisturbed by magnetic field
variations (eliminating the degaussing operations
for the set-up of the shadow-mask tube and hence
lowering installation costs) and, apart from the
deposition of the phosphor, it requires no close-
tolerance operations which would not be performed
on a black-and-white tube. The reason for its late
appearance on the scene is not due to any
commercial conspiracy but to the enormous amount
of development work which has had to be done to
make the single-gun tube and its associated
circuitry a commercial proposition. Let us hope
that this work has not been wasted and that the
single-gun tube will bring “ inexpensive ” colour
TV to Europe.
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Y N the October issue, the amplifier, its design
and performance were fully described. While
the basic design was for battery operation, a

PP4 lasting many weeks at a load of 5mA provided

one does not forget to switch off each time after

use, some constructors will almost certainly wish to
operate the amplifier from the mains power supply.

Mains Power Unit

This is neither a difficult nor costly problem
since only a small, very low. power supply unit is
nceded. A circuit ofya unit of this kind is shown in
Fig. 8. This can be built into any small box, even
a partnering 2o0z. tobacco tin, quite easily, The
biggest component is thc mains transformer. This
must have separate primary and secondary wind-
ings, and the primary winding must be suitable for
the local mains supply voltage. The secondary
‘winding produces a low a.c. voltage.

The amplifier will operate quite well over a
range from 6 ta 12V, but too low a voltage will
limit the signal output level for a given ratio of
cross modulation (see Fig. 1). A transformer with
1 secondary output of between 6 and 9V is suitable,
“ar the d.c. output voltage will be a little above the
a.c. voltage across the secondary winding. This is
because of the very small current taken by the
amplifier which allows the reservoir (Cl) and

Fig. 8—Circuit diagram of mains power unit suitable for
the amplifier,

smoothing (C2) capacitors to charge to almost peak

value of the a.c. across the secondary. _
The volts drop across the filter resistor Rl

reduces the output voltage a little, depending upon

the value chosen for the resistor, but even so the

net output voltage is genecrally a little above the
applied a.c. voltage. R1 can be chosen to have a
value to provide an on-load (with the amplifier
connected) output of 9V or not less than 6V, as
determined by the a.c. voltage across the transfor-
mer secondary. In the prototype the author uses a
transformer giving about 8V a.c, and a 1kQ filter
resistor. With the electrolytic valués as shown this
gives incredibly good smoothing, as would he
expected. A small heater transformer can generally
be over-run a little on the primary to give 7 or 8V
across the secondary. Alternatively, one of the
miniature transistor-equipment mains transformers
can be employed. These are available with almost
any required secondary voltage.

A small germanium diode is suitable for the main
rectifier, shown as D1 in the circuit. The author
has used a Mullard OAR1 diode in this position
quite successfully. This is capable of giving an
average forward current of 17mA at 75V at a tem-
perature as high as 75°C.

The primary is best connected to the mains
supply through a pair of fuses, F1 and F2, valued
at about 250mA, and an on/off switch (d.p.s.t.), S1.

. *m
to ling and
ampifier

to 1S or
itter

* Fig. 9—Here is given @ circuit of a power filter which can

be incorporated in the power unit for line-powering the
amplifier over the coaxial cable.
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AMPLIFIER

A medium-gain wide-
band set-side amplifier
covering Bands|, lland ll]

INIIT9 AD

If this sort of mains power supply is to be used
with the amplifier there is no need for the amplifier
switch proper. This can be deleted and the ampli-
fier switched by the mains toggle, S1. A short
length of well insulated twin conductor should be
used to couple the power pack to the amplifier, the
cable being protected from the tin cases by rubber
grommets. ' ‘ '

It is possible to build the power supply umit
actually in the tin box of the amplifier if required,
but this calls for one of the miniature mains trans-
formers, mentioned above.

Line Powering

There are applications which demand the ampli-
fier to be employed at a distance from the receiver
and probably out of easy reach of a mains supply.
In these cases it is best t0 power the amplifier over
the coaxiat cable carrying the signal. This is
possible by the use of a mains filter at the power

Negative supply line
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Coaxial cable
To set
\ Mains 5pﬁaer
| Wideband ower unit >
From A] amelifier I;\"'wi'r.h titter
alrials k2
SK1 ) Sk2
{11 not used) {L2 used)
Mains supply In

Fig. 10—When line-powering, the amplifier is generally
best arranged to be next to the aerials.

unit and by slight rearrangements at the amplifier.

A simple mains filter is shown in Fig. 9, This can
be built into the case of the mains power unit. All
it consists of is a filter choke L1 to pass the nega-
tive d.c. supply to the “line and amplifier ” socket
and a capacitor Cl to pass the signal from the
above-mentioned socket to a socket which accom-~
modates the coaxial lead to the set or splitter if the

sk2 ‘ SK1 Toosr;_et
| i | e
aerials
SK1 sK2
(L1 used) “_3 sgc?f
Mains supply In

Fig. 12-—It is possible to arrange the line-powered circuit
so that the amplifier is next to the set or splitter as shown.

amplifier is used to supply a2 number of receivers
from a common aerial (see later).

The method of connection is shown in Fig. 10.
Here it will be seen that the d.c. supply from the
mains power unit is fed via the filter from Skl
(Fig. 9) to Sk2 of the amplifier. If we look at the
circuit in- Fig. 3 of October’s article we shall see -
that as the amplifier stands the d.c. would not get
into the amplifier. Without the transient protection
choke L2, the d.c. would be
isolated by C5. With the choke
L2 in circuit, then this would

&

e
2] »
S
R2 ==
212k0 by e

Metal tin chassis

Fig. 11-=This circuit diagram shows how the amplifier must be rearranged for
line-powering. CIA and C2A are extra components.

h B

short-circuit the d.c. supply. On
no account, therefore, must line
power be injected into the basi
battery-powered amplifier.

Amplifier Madification

To accept the line power, t-.
amplifier must be altered a little
How this is done is revealed in
Fig. 11. Here it will be seen the
bases of the transistors are lifted
from this chassis. Instead they
are connected via extra capa-
citors, ClA and C2A, to the
metal box. These capacitors
should be mounted as close as
possible to the base lead-outs and
“earthed ” to the metal sides of
the sub-assembly. Ceramic capa-

. citors should be used.
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The two bases are connected together and they
are biased by R2 and R4 as in the original model,
but R4 is now connected to “chassis” and R2 to
the negative line. This calls for a slight re-arrange-
ment of the wiring on the tag strips. C3 in the
original model is no longer required, neither is
switch Sl. .

This time chokes 1.1 and L2 are essential, but
instead of being connected to the metal chassis they
are connected from the centre of the coaxial sockets
to the negative supply line. Looking again at Fig. 9
it will be scen that the positive of the supply
connects to the outer conductor (braid) of the
coaxial cable feed to the amplifier. The choke L1
in this circuit connects the negative of the supply
to the inner conductor. Power at the correct
polarity is thus injected into the amplifier via the
coaxial cible, socket Sk2 and L2.

The chokes represent an almost open-circuit to
v.h.f. signals while passing the d.c. supply without
appreciable resistance, The d.c. js blocked by Cl1
in Fig. 9 and by C5 in Fig. 11. These capacitors,
however, pass the v.h.f, signals without undue loss.
The chokes employed by the author are ordinary
1A television suppression chokes designed for the
suppression of electrical equipment against tele-
vision interference. Suitable chokes are manufac-
tured by Belling and Lee Limited.

Extra Amplifiers

Choke L1 in the input circuit allows the power
supply to be fed in this, and if required, giving the
arrangement shown in Fig. 12. Moreover, two (or
more if the power supply unit'can handle the extra
current without too great a voltage drop) amplifiers
can be powered from one line since the inner of
the input socket i8 connected to the inner of the
output socket, via the negative supply line and the
two chokes. This permits the arrangement shown
in Fig. 13, the two amplifiers being cascaded signal-
wise,

When an amplifier is line-powered it must he
remembered that by the use of two filter chokes,
one at the input and one at the output, the power
supply is present at both ends of the amplifier. This
can result in a short-circuit across the power supply
under certain conditions. For instance, some aerials
andd diplexers or triplexers have d.c. continuity
between the two conductors of the coaxial cable.
Thus, with the two chokes connected in an
arrangement as at Fig. 10 a short could occur on the

(L2 o)

U red)
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Output
5

Fig. 14-—Construction details of a six-way star network.

power circuit. This is aveided by connecting the
choke corresponding to the end of the amplifier
that the power is to be injected and deleting the
other one. In Fig. 10, therefore, only choke L2
would be used, while in Fig. 12 only choke L1
would be used. In Fig. 13, of course, both chokes
would be connected.

An extended coaxial circult with orz, two or
more amplifiers may be necessary to feed a multi-
plicity of -v.h.f. signals over a distance of 200/300
yards or more from a hill-sited aerial, for instance,
to receivers in a valley. Without any amplification
the aerial signals would soon be weakened by the
attenuation of the coaxial feeder cable, The attenu-
ation is greater the higher the frequency of the
signals. Thus, signals in Bands III and II are
attenuated more over a given length of cable than
signals in Band L.

If an amplifier is used at the receiver end of a
long run of aerial feeder cable the picture * noise ™
(ie., grain and snow effects) will be greater than
necessary due to the weakened signal being applied
to the input of the amplifier. The strongest possible
signal should always be fed to any amplifier to
secure the best signal/noise ratio.

The use of an amplifier close to the aerial, where
the signals are most powerful, is often made diffi-
cult if not impossible, by the lack of mains supply

proximity to an isolated
aerial site. The line-powering of

Mains |
power unit
with filter

amplifiers resolves these diffi-
Si2 culties, of course.
To set Signal Splitting
spﬁ{ter To operate a number of

(13 noe wsed) (L2 imed)

Mains supply in

Fig. 13—Tweo (or moare} amplifiers can be line-powered from a single power

supply unit os shown in this diggram.

receivers from a common cable
carrying a multiplicity of signals,
some rpeans is mnecessary for
splitting the common feed into
the required number at set feeds.
It is not possible simply to
paralle] a number of set feeders to
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a common cable as this would introduce mismatch
effects and cause a great deal of trouble. Some
means of matching each set feed is essential whilst
maintaining the correct matching on the common
feeder.

A simple way of getting a number of matched out-
lets is by means of a “ star ” network. A six-outlet
star network is shown in Fig. 14, This simply con-
sists of six coaxial sockets and six resistors for the
outputs plus one coaxial socket and one resistor for
the input. The device can be built easily into a 2oz.
tobacco tin to match the amplifier and power unit.
In the centre of the tin is a tag-strip carrying one
insulated tag terminating all the resistors.

Since the impedances of the input and output
coaxial cables are equal, all the resistors must have
like values. The value depends upon the number of
outlets and can be found from the simple expres-
sion R=Zo(n—1)/(n+1), where Zo is the charac-
teristic impedance of the cables (usually about 70(1)
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and n the number of outlets. For six outlets R
works out to be just a little under 36£). The nearest
preferred value would probably be used in practice.
This is 33{). Insulated resistors are most suitable
for the application, and they should be mnon-
inductive carbon type.

The insertion loss of such a device is equal to the
number of outlets, Thus, the loss given by the six-
outlet star will be six times. This means that if a
signal of, say, 300pV is fed to it, only 50uV of
signal will be present at each correctly matched
output. Here, then, is revealed the reason why sig-
nal amplification is essential when it is required to
feed a number of sets from a single aerial system.

Let us suppose that an aerial signal of 1,000uV is
present on all required channels. Using one wide-
band amplifier would lift the strength of each signal
to 4,000, V. If the amplifier output is then applied
to a six-way splitter, each outlet will deliver a
signal  of about 660,V on all channels which is
adequate for most sets,

IS YOUR TV REALLY SAFE?

in the surface of the glass will cause a localised
redistribution of stress which may make the tube
more likely to implode. Finally, wear safety glasses
if you can get hold of a pair—just in case.

Cabinet Stability

When a push through c.r.t. presentation is used,
in conjunction with a bull’s eye guard and possibly
a slimline cabinet, the whole assembly may be
front heavy. Only a small pull is then needed to
make the whole thing fall over. If the receiver is a
table model the problem can easily be overcome by
using feet that project forwards, as illustrated in
Fig 18a. If the stand is used instead, the front legs
will have to be splayed forwards as in Fig. 18b.

X Radiation

As everyone knows, X radiation in excessive
doses can have a harmful effect on health and
genetic influences. It is also a fact that high voltage
thermonic rectifiers, such as e.h.t. diodes, emit
X-rays. When e.h,t.’s in common use reached the
neighbourhood of 16kV it was at first thought that
any further increase would lead to a risk of exces-
sive radiation, and that this would be difficult to
guard against—particularly for servicing operations
involving close proximity. Fortunately recent
advances in valve technology have enabled this
problem to be overcome, and c.r.t.’s are now being
released by the makers for use at higher values of
e.h.t. It is fair to say that no danger exists for either
viewers or engineers.

A Summing Up

In this article an attempt has been made to
remind readers of the hazards, some minor but
others very important, which can exist in a
perfectly ordimary television receiver. In some cases
it has been possible to suggest remedies or ways
of alleviating the problem. Unfortunately space
does not allow us to discuss zll the issues that can
arise. Some; perhaps, that have been mentioned

—continued from page 106

have not received all the attention they deserve.

The important thing is to be conscious of the
general problem of safety, to bear in mind the
principles involved, and to cast a wary and suspi-
cious eye -over any circuitry and construction that
we happen to be working on. Safety problems can
be fun to solve, and the whole technique and design
approach becomes not an added chore, but a chal-
lenge to the enthusiast. Even if you are not cur=
rently engaged on building anything, why not take
a close look at any receiver you happen to have in
the house. See if vou can spot all the safety
features that have been built in to it, and any that
are missing. The amount of care taken over matters
of safety is often a good guide to the quality of
the receiver as a whole.

PRACTICAL WIRELESS AND
PRACTICAL TELEVISION
FILM SHOW

The Film Show, which is held annually, and to which
readers of P.W, and P.TV. are invited, is to be held
as before, at Caxton Hall, Caxton Street, West-
minster, London, S.W.|l. The date of the Show,
which is arranged in collaboration with Mullard
Limited, is Friday, 4th February, 1966, at 7.30 p.m.
sharp. The films to be shown are “Electromagnetic
Waves, Part II”” and “Thin Film Microcircuits’ and
the illustrated tatk will be on “Transistor Topics”.
Refreshments will be provided. The talk will be
given by Mr. |. Nicholson of Mullard Limited, and
in the chair will be Mr. W, N. Stevens, Editor of
“Practical Wireless” and ‘‘Practical Television™.
Applications for free tickets should be made to

FILM SHOW
“Practical Wireless'', Tower House, Southampton
Street, W.C.2, and not to Caxton Hall.
A stamped addressed envelope must be enclosed,

{© Radios-TV Library}



PRACTICAL TELEVISION

SHORT CIRCUlTS IN HEATER CHAINS

A BRIEF DISCOURSE ON
A COMMONLY MET FAULT

HE normal circuit consists of a source where
a difference of potential exists and a
conducting path across these points. If the
conducting path consists of material which resists
the flow of current very little load is imposed upon
the source and, according to actual resistance value
and the available pressure or difference of potential,
the exact current can be calculated as our theory
tells us by applying Ohm’s Law.

\ i HIHERITHER T

The Short-Circuit

With the current known ail parts of the circuit
can be designed to comfortably carry or pass this
and insulated according to the existing difference
of potential. The current flows through the
intended circuit because this is the only one
available provided the designed conditions remain
constant. ‘The conditions will change if the
resistance of the circuit or’ the pressure at the
source changes or if another path or circuit is
offered. If an alternative path of low resistance is
put across the original the current will take this
path, thus presenting a further and perhaps much
heavier load across the source.

It is to provide for such a change in conditions
that a “weak link> is included in most circuits
which is designed to heat up with a passage of
excess current and cause the circuit to break before
any serious damage is caused by overheating
elsewhere. A fuse or contact breaker does this.
Therefore the failure of a fuse will normally
indicate that the current has been offered an
alternarive path. On most domestic appliances the
load presented is clearly marked and the supply is
fused accordingly. If only this appliance is in use
and the fuse fails suddenly no great effort is
normally required to find the source of the
alternative path or short-circuit which has caused
the excess current, normally a breakdown of
insulation.

We are not really concerned with this sort of
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direct short. It is the indirect or partial short
which demands more investigation and logical
thinking. Now consider a chain of fairy lights
which are a number of resistors wired in series.
Let ys assume that halfway along the chain there
is a breakdown of insulation between the supply
lead to a lampholder and the return lead as in
Fig. 1. The supply now flows through the lamp up
to the, point of breakdown, where a low resistance
alternative path ‘back to the source is now
presented. The only supply available for the
remainder of the lamps is the difference of potential
across the point X which, if it is a direct connec-
tion, is very small indeed. Thus the lamps to the
right do not light up, whilst those to the left light
much more brilliantly, The resistance of the
circuit has been approximately halved and, as the
supply source remains the same, the current
flowing is doubled, still not enough to blow a
supply fuse but enough to cause the next “ weakest
link * to fail, which would most likely be one of the
lamps. When this happens the circuit has two
faults, an open-circuit, which stops the passage of
current completely, and a short-circuit, which will
not show up until the faulty bulb is replaced.

The Heater Chain

Now consider what happens when a similar fault
occurs in the heater chain of a TV receiver,

This is a very common fault, some valves
lighting brighter than normal, others not lighting
at all or perhaps lighting dimly if ‘there is
resistance at the point of breakdown. Reference to
Fig. 2 will show that V6 has a cathode connected
directly to chassis as in the case of some sync
separator or oscillator circuits, whilst VS has its
cathode returned to chassis through a 1000
resistor as mn some i.f. circuits.

Return
Fig. | (above)—Fairy light series chain. Fig. 2 (below)—TV heater chain.
oy Cathodes
Voitage Vil VIO VO v8 vza V7B
. n n 5 " L .Y ¥
Mains dropper resistor Thermistor
Mains suppl Rectifier Efficiency R i
via swi? 4 dicde ?'gaat:rg
and fuses chain
e — LYY Y
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If V6 develops a heater-cathode short the heater
current is diverted to chassis, which is the return
to the mains, and the valves to the right receive
no heater current. The preceding valves light
brighter and more current is passed through this
“ shorter ” circuit. ‘The increase in current will
probably not be sufficient to cause another valve or
the fuse to fail but in some cases a valve further up
the chain, which may already have had weak
heater-cathode insulation, does not like the added
strain and breaks down, in which case the current
will rise further, other heaters may fail, the dropper
may become red hot and the fuse fail—all within
a second or two.

Should V5 develop a heater-cathode short the
100€) resistor provides a parallel path, the remain-
ing valves receive less heater current, the balance
going through the resistor, which will almost
certainly heat up according to the current passed.
If this is in the sound circuit a hum may be heard
if the other sound valves are still receiving
sufficient current. If the heat is sufficient the
resistor may change value (being of the carbon
type), perhaps becoming a virtual short-circuit, the
conditions then approximating to those which
obtained for a defective V6. The resistor could
burn out altogether, whereupon the heater clrcuit
returns to normal with the fault condition becoming
those which would obtain if V5 lost emission.
Before this, however, the smell and smoke of the
overheated resistor would have called attention
to 1t,

More Obscure Shorts

Despite the “chain reaction ” which the above
shorts can cause, reference to the maker’s informa-
tion and noting which valves light and which do
not will rapidly narrow the search down to one or
two possible culprits and no real difficulty should
be experienced. However, it is often the case that
decoupling capacitors are included- in the heater
circuit and these are often overlooked as a possible
source of trouble. Quite often these fail when the
circuit is broken at some point, say V6 heater
becoming open-circuit, causing the full mains
voltage to be applied at all parts up to this o.c. This
sudden rise in working conditions causes the
capacitor to break down, whereupon the full
current flows through the four valves, causing these
to light up brilliantly prior (probably) to one
failing.

A very common example of a misleading short
is when all the valves heat up normally until the
line timebase warms up and the whistle starts., The
whistle suddenly stops and either the fuse fails, the
dropper becomes red hot or, if a valve rectifier is
used such as a PY32 or PY33, this lights very
brightly indeed before it or the cause of the trouble
blows itself out, the cause being a heater-cathode
short in the efficiency diode (PY81, for example),
when the voltage rises well above the mains or h...
voltage as it does when the line timebase starts to
function. This is what has happened when the
fault presented to the repairer is an o.c. heater
chain (no heaters glowing) and tests show that the
efficiency diode has an o.c. heater. Replacement of
the valve resfores normal conditions in most
cases.
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THE DIPOLE

THERE is an old saving in

show business: “The flag
and mother saved many a bad
show”. When in doubt play-
wrights used to introduce some-
thing concerning both of these
ingredients to ensure full houses
in the theatres. * Atmosphere”
was helped by oxygen-cum-coal
gas limelights with light salmon
filters for love scenes, amber for
drama, lavender for moonlight
and green for tragedy.

Equitation—in Black and White

Battles were won by Caesar,
Marlborough, Napoleon and
Wellington by the strategic use
of  oolourful cavalry. In
mechanised form they were won
by Montgomery. In films the
first battle for colour was won by
Technicolor with the assistance
of scenes dominated by horses in
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Westerns and dogs by Disney.
After lengthy demonstration
sessions of the wvarious colour
television systems seen lately I
am convinced that the funda-

mental elixirs for success in
colour TV should follow the
same rules. Take, for instance,

the BBC’s programme of The
Horse of the Year transmiitted
from Wembley. Here was, as
usual, a show full of tension,
gripping the viewers by the per-
formance of riders and horses.
For me a magnificent equestrian
display superbly presented by
Bill Duncalf and David Kinneard
left me thinking about what we
were all missing by seeing it in
black and white,

Equitation—in Colour

As I gazed at the well-groomed
horse and immaculate riders on
television I recalled some of the
magnificent colour results I had
seen on all of the TV systems,
particularly the latest version of
SECAM. In this case the
picture had travelled 338 miles
by five microwave hops, public
broadcasting, coaxial cables and
telephone lines from Paris to
London.

Those BBC-1 horses of the
yvear had suddenly become to me
drab, anaemic shadows. Where
were the glorious scarlets of the
hunting pink jackets of the men,
the bottle green wear of dashing
Irish riders or the svelt navy blue
or black habits of the ladies?
Where were the verdant greens of
the foliage around the jumps or
on the hats of the ladies, the dark
reddish tan of the floor covering?
They weren’t on British tele-
vision as they already are in
colour television sets in seven
million homes in the USA and—
shortly—will be on TV in
France, Germany, Holland,
Belgium and Italy. No, sirl We
can’t afford it. It is already
costing too much to throw money
down the drain in flooding the
country with a multitude of high,
medium and low power stations
to increase the coverage of u.h.f.
transmission on BBC-2 and-—
maybe—ITV-2.

What a Pity!

When will the PMG progress
in an age which demands
coloured Sunday supplements in

{© Radios-TV Library}
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newspapers, coloured motor-cars,
coloured holiday snaps and
coloured home movies? Even
the “ flag and mother ”
deserve a little colour don’t you
think? Thar’s what the greatest
showman of all time~Barnum—
thought. It is a thought
frequently in the mind of
Mr. Sidney Bernstein, head of
Granada, The black-and-white
picture of Mr, Phineas T.
Barnum is on the wall of every
executive office of Mr. Bernstein’s
television centre in Manchester—
a reminder that they are all in
show business.

SECAM, PAL and QUAM

These names sound like a trick
cycling act in 2 music-hall who
performn miracles of equilibrism
on a high wire. Metaphorically
speaking that is what they have
succeeded in doing. Years after
the American NTSC system
had been launched colour tele-
vision is now being received in
no less than seven million homes
in USA.

Years later the French evolved

a slightly more sophisticated
version, SECAM, followed by
the C:rman development of

PAL, the latter of which has
been incorporated with a com-
bined NTSC-PAL version called
QUAM.

SECAM avoided cross-talk
and phase distortions between
simultaneously transmitted colour
signals with a delaving device
which transmits each colour

‘separately, the correct seqguence

of which is restored in the
receiver by a memory system.
The German PAL has the same
objective as SECAM  (i.e.
reduction of cross-talk and distor-
tions) but by applying a push-
pull kind of isolation of each
colour by reversing the phase of
each individual line.

Both systems claim advantages
over the more straightforward
NTSC, in which (when trans-
mitted under unfavourable line
or other conditions) peculiar dis-
tortions occur which sometimes
result in disconcerting effects
such as the removal of a girl’s
lips to the middle of her cheek.
At this moment, however, it
seems to me that there is little
difference in the results of all
these colour systems when trans-
mitted and received under the
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best possible conditions. But the
recent PAL and SECAM
improvements indicate that

reasonable colour can be _rr;ain-
tained under difficult conditions.

405-Line Colour

The next step will be to look
at a demonstration of SECAM
on 405 (instead of €73) lines and
compare results with those
obtained with NTSC and
PAL—or even QUAM (which
has the flavour of a professional
legpull). Whatever happens the
major originating medium of
staged colour TV subjects 1Is
likely to be filmed—not live or
taped productions.

My assessment of the elec-
tronic techniques of colour tele-
vision is necessarily that of a
layman, since this is
specialised development in which
very advanced TV engineers have
their own differing theories.
Some of them refer to NTSC

as “ Never twice the same
colour ”,  others say that
SECAM is really *“ Something
essentially  contrary to  the

American method ”, whil» PAL
supporters claim it means “ Peace
at Last”., As for QUAM this
has been puckishly referred to as

“ Quite unexpected American
manoeuvre . Which will be
selected for use in the UK? The
decision will be a political, not a
technical, one,

Complications of Colour and
Sound

The infroduction of colour in
television studios {(and the film
studios which make colour films
for television) is likely to intro-
duce complications. For live
television more lamps (and larger
ones) will have to be used and
major changes may be required
to the amazing Strand remote
controlled lighting system. The
elaborate keyboards and stop
keys, controlling circuits and
dimming devices, will make even
greater demands upon  the
computer system which memo-
rises the lighting as rehearsed. A
dozen or more light changes can
be pre-set, including changes of
colour.

Colour motion picture film for
television will also need a
memory system for the exact

a highly -
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reproduction of any selected
[ighting arrangement which has
been slowly and carefully built
up during rehearsals. The light-
ing problems of colour on film
intended for colour television are
not limited to 57 wvarieties, like
Heinz’s products, but the tradi-
tional 67 different hues in the
filters on the lamps as listed for
vears in  Strand  Electric’s
catalogue-—from “light salmon®

and “ chrome yellow” to *slate
blue”. All of these hues will
not be required for horse

shows—but certainly will be in
demand for the Royal Ballet, the
Bolshoi or Sunday Night at the
London Palladium.

Hey Presto!

“Hey presto! ”* are the magic
words that were used on the
stage by illusionists and conjurors
to restore the two halves of a

sawn-up woman. Clever and
amusing  patter, diversionary
actions, decoy lighting and

optical devices all played their
part in creating the illusion of the
famous presentation by P. T.
Selbit “ Sawing a Woman in
Half! » Interest and tension
was retained not merely by the
rapidity of the trick but by clever
variations of the speed of the
magician’s actions and move-
ments, The most important
factor was accuracy in timing not
only by Mr. Selbit himself but
by the split-second co~-operation
of his assistants,

Legerdemain
The quickness of the hands
deceived the eyes of the

audiences in the great music-hall
days of David Devant, Chung
Ling Soo, Harry Houdini, Carl
Hertz and the Great Lafayette.
But in this modern age of elec-
tronics the technicians of tele-
vision and films achieve fantastic
effects at the pressing of buttons,
by vision mixing and by the
zooming of lenses.

Trigger-happy Directors

At this p.int some television
directors become trigger happy
on the control consoles initiating
zooms, cuts and mixes in

{© Radios-TV Library}
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attempts to mesmerise  the
viewers with their technological
virtuosity—gimmicks galore—-—and
keep your seats for eyestrain!
They forget that one of the
fundamentals of the art of telling
a story m show business is the
concealment of the mechanics of
presentation.

The stage, proscenium and
“ tabs * of a normal theatre were
devised to hide the scenery, the
lights and the people waiting in
the wmgs. . True, a modern
approach in the theatre world has
in many cases abandoned the
magic of illusion with theatre-in-
the-round revealing the faces of
the audience on the other side of
the stage and the unveiling of thr
secret mechanics of the theatre.

Giving the Game Away

Now we can tell alll This
technique was initiated on tele-

vision in some programmes
months ago such as TW3 when
cameras; lights, mlcrophone

booms and. autocues. were put-
posely. pushed into the picture.
These gimmicks have their places
but become a bore by.repetition.

Even the sudden jerk at the
start of a camera track can
irritate but it .can be hidden by
dxvernng .the attention of the
viewer to some other quick move-
ment by an actor such as lighting
a cigarette or rising from a chair
simultaneously with the start of
a camera movement. Television
directors ought to follow the old
show business rules — divert
attention to other movements
which are natural actions in the
scene.

Gimmicks galore will no doubt
appear when colour is used by
BBC-1 on their avant-avant-
avant-garde show BBC-3. “The
flag and mother ” will be two-
pence coloured instead of pennv
plain. Hoarse opera breathed
into neck microphones will
indeed be horse opera with green
cows on red fields and no. shoot-
ing until the cameramen see the
whites of the actors’ eyes. BBC-3
will no doubt join in the colour
race, bumping and boring the
course as an *““also ran ™.
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N the previous three articles we have been

concerned with the basic structure of the

television raster—if you like, the light on the
screen. Having got to the stage where we have a
good raster, controllable by the brightness control
and filling the screen adequately, we are now
concerned with the signal which is being used to
modulate that raster and produce a picture. One
point has already been made—if the brilliance
control varies the raster from complete blackout
to full brightmess there is a fair chance that the
d.c. conditions of the video stage are in order.

A fair chance—it is not possible to be more
definite than this because the great variety of video
circuits and interference limiters, not to mention
automatic gain control networks, makes for widely
differing conditions. And it must be stated at the
outset that remarks apply to 405-line receivers
unless otherwise specified. Video conditions are
quite different for dual-standard receivers.

If the rotation of the brilliance control does not
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By H. W. Hellyer
PART 4: NO PICTURE

have the required effect, attention should be given
to the coupling between the video amplifier and
the cathode ray tube. A glance at Fig. 10 will show
why. This is the circuit of a basic video stage with
the vision detéctor, the brightness network and a
few of the other things we shall discuss also
depicted. Tt can be seen that the video anode is
d.c. coupled to the c.ra. cathode so that a standing
d.c. voltage may be expected at this point, and the
grid of the c.r.t. has a varying voltage applied to it
from the brightness control potentiometer,

A common symptom is that of uncontrollable
brightness (“common ® in that it can happen to
many different makes of receiver, not that it is
likely to happen often to any one particular set, let
me hasten to sayl). This simply indicates that the
biasing conditions of the tube are upset. A typical
tube used in the circuit of Fig. 10 would require
from 30 to 75V negative at its grid with respect to
cathode for cut-off. So a rise in the voltage applied
to its cathode because of faulty video conditions
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Fig. 10—Basic video and detector stages of a 405-line. receiver. See text for' reference to numbered components.
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would be expected to blank out the raster or dim
it considerably, while a fall in this voltage would
produce the symproms of uncontrollable brightness.

This becomes even more obvious in receivers
using a brilliance potentiometer network for grid
control of the tube as in Fig. 11. Should-R2 go
open-circuit or, as is more usual, the variable
resistor itself develop a fault at the “earthy ™ end,
almost full h.t. potential would be applied to the
tube grid at all settings of the control. An over-
hasty check of electrode voltages can cause one 1o
overlook this. One must also check for the actual
voltage difference between cathode and grid-—not
from chassis to either electrode—and note its
variation when the control is rotated.

If no meter is available it may be possible to
eliminate several possible causes by the tests
outlined in Parts 1 and 2 of this series. Our aim
in this article is to establish whether the video stage
conditions are the cause of the blank or over-bright
screen.

Referring again to Fig. 10 what are the most
likely causes for cathode voltage variation at the
tube connection? Taking the case of the blank
screen or extremely dim raster that can be brought
to maximum brightness when we temporarily
short-circuit grid and cathode pins of the tube,
imposing zero bias. With that short-circuit
removed and the knowledge that the grid is
receiving its correct h.t. when the brilliance control
is at maximum we are faced with the conclusion
that the cathode voliage is too high at point A.

Various Tube Symptoms

It should be stressed that there are various tube
symptoms that will cause faults such as this—a
lack of first ano¥e voltage, for example. But we
have touched upon these matters in Part 2 and
need not repeat them.

As the tube is only likely to take from 100 to
350xA the possibility of components between the
cathode and the video output going * high > need
hardly be considered except for one very important
point. The coils 1.1 and L2 of Fig. 10 are radio
frequency chokes. L2, used for high-frequency
correction (the bandwidth of the video amplifier
having to be retained from practically d.c. up to
3Mc/s), is very often made from a number of turns
of fine wire wound on a carbon resistor. Fig. 12
shows the construction of an r.f. choke and
illustrates the ease with which open-circuits can
occur. The joints of the fine wire with the resistor
lead are especially vulnerable.

If L2 should go open-circuit the voltage at
point B (Fig. 10) then raises to the h.t. value and
the tube is biased beyond cut-off. But an
aiternative fault that would reduce or cut off the
anode current of the video amplifier will have a
similar effect. Thus the symptom of “ no raster”
or very dim raster should not cause one to overlook
the simple cause of & Jow-emission video amplifier,

However; in these circumstances it is likely that
some semblance of modulation will be present to
give a clue; thus far we are considering conditions
of no modulation and incorrect brilliance, so let us
not jump too many hedges at once.

A fault that can be confusing if tests of varying
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Fig. 1i--Alternative
brilliance control po-
tentiometer. Note ab-
sence of voltage de-
pendent resistor, used
as in Fig. 1, to com-
pensate for changes
due to varying h.t,

-

7

grid voltages are made at the control rather than
at the grid itself is a short-circuit of the bypass
capacitor C2, which will drag the grid voltage to
chassis potential and thus beyond cut-off. Similarly
an open-circuit in the cathode of the video
amplifier, by no means uncommon, will produce
the same effect -as an, open-circuited anode choke
and cut the beam off. As we have seen, these
faults can be pin-pointed fairly quickly by first
eliminating the tube fault condition.

The opposite state of affairs, uncontrollable
brilliance, can be caused by a tube fault such as a
heater cathode shori-circuit or inter-electrode
leakage. If the cathode connection is removed and
residual brightness remains, even with the brilliance
control set at minimum, it is pretty certain that
this is the trouble. As the heaters are virtually at
chassis potential this again means that the tube is
grossly over-biased. The remedy, apart from the
obvious one of replacing the tube, may be to power
the heaters from a good isolating transformer so
that there i8 no chassis connection. Too often .this
is only a partial remedy as the leakage also causes
deterioration of the video signal and a smeary,
blurred picture. But it is certainly worth a try; a
transformer is a good deal cheaper than even the
most inexpensive “ bargain® tube.

Before jumping to the conclusion that the

symptom of uncontrollable brilliance must mean
the tube is a dud there are one or two other
investigated.
innocent

should be
that

causes that
for example,

possible

Consider, leoking

Resistor Coii

(a)

Fig. 1 2—Peaking coil (a) is wound with fine wire on a carbon
resistor. Attention showid be paid to the joints, as shown.
The symbol for a semiconductor diode and the physical
appearance of two such units is given at (b). Polarity must
olways be observed when refitting these componrents.
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capacitor Cl. Its purpose is to suppress the field
fiyback lines by applying a pulse to the grid to
ensure beam cut-off during the field flyback
period. It is very often connected to a point in the
field circuit which also carries h.t. Then, if Cl1
goes short-circuit, h.t. is applied to the grid
regardless of the brilliance setting. In its * part
faulty” condition Cl can cause some queer
symptoms and the best way of making sure is
simply to disconnect it and put up with the flyback
lines while the rest of the tests are carried out.
Working in conjunction with Cl is the resistor
R7, acting as a load for the frame pulses. If there
is a voltage across this resistor and the two
capacitors are in order it may be that the tube has
developed a fault. ‘The effect is to reduce the
range of the brightness control and again is easily
proved by short-circuiting the suspected com-
ponent, as before ignoring the flyback lines while

making the test,

A Quick Test

Assuming that the tube is in order and its bias
circuits correct a quick test for video conditions
can be made by feeding in a *false ” video signal.
An audio signal coupled from the volume control
via a 0-1uF capacitor rated at above 600V working
can be tapped on the grid pin of the video
amplifier. If this valve is doing its job properly
the resulting modulation should give bars of dark
and light variation across the screen, changing with
the video content. The capacitor can be tapped
back along ‘the input chain to the video amplifier
and applied to the detector to check for losses in
this circuit, often quite complicated and a possible
source of modulation loss.

The differénce in signal displayed at each side

! QN

5+6k0Z (Stand off)

Sync

3-5Mcfs
Filter

70

Fig. 13—Circuit of unusual video output stage, showing
.method of decoupling cathode circuits for maximum low-
frequency compensation and optimum d.c. conditions,
Video amplifier and final i.f. amplifier share a common bias
vesistor. Stand-off resistor in h.t.circuit is safety device.

vision detector to the cathode ray tube,
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of the diode may not always be significant as the
display depends on the nature of the modulation
and the settings of -the field control for any resolu-
tion of the bars, It is possible to obtain a steady bar
by tapping the test capacitor from a point on the
heater line to the video stage, thus providing a
S0c/s signal to which the field can be locked.
This gives a hum 'bar but is not always a reliable
test owing to the signal strength and the effect of
coupling, which we shall consider later.

Several times in the preceding paragraphs a
reference has been made to the “d.c. conditions ™
of the video amplifier. Without entering o0
deeply into the * black level ” controversy and the
vexed problem of d.c. restoration we can say that
the usual circuitry entails a d.c. path from the
Usual, that
is, in the sets we are considering, i.c. more than
two years old and 405-line only. So we can say
that any signal appearing across the video detector
load (R1 in Fig. 10) will be passed to the cathode
of the tube as a varying d.c. signal amplified by
the video output valve. This point is quite
important, for it is the d.c. content of the signal

“that determines the black level of the picture. If,
for example, we inserted a capacitor in this “ path ”

we are considering the result would be to reduce
the video signal to a pasty ghost of its normal
contrasted range and probably to upset the
synchronisation as well. (To some extent, when a.
pentode sync separator is used, the grid-cathode
action as rectifier provides a measure of d.c.
restoration, but camera changes, etc., would tend
to trip the sync more easily.)

These conditions are precisely what happens
when L1 goes open-circuited or, as seems all tco
likely with some models, develops a high resistance
joint. The same symptoms are to be observed
when the diode detector back resistance reduces.
The test for the first fault is obvious but the test
for the second is substitution alone. Testing these
diodes (typical diodes are GEX34, OA70, GD13,
MRI) is quite ineffectual. Even the best ohmmeter
can only give an idea of their quality and the back
resistance, which may read a megohm or more on
a 20,000Q}/V meter, can reduce to a hundredth of
this value when the component gets hot or has a
few volts applied. (Fig. 12b).

Breakdown—Overload

This brings us to another point. A prevalent
cause of breakdown of a detector diode is a
temporary overload. The common origin is the
video amplifier valve itself. Many a diode has been
ruined by having been fitted as a replacement and
subjected to heavy overload as a result of inter-
electrode short-circuits in the video amplifier.

Another cause of detector breakdown is rather
more remote and difficult to prove. This is the
problem of if. instability. If after replacing a
diode the video amplifier appears to get too hot,
the anode or screen beginning to glow, suspect this
condition, which is easily caused by an open-
circuited bypass capacitor. In many sets small disc
ceramic capacitors are used as screen decouplers.
These are not highly rated compenents and it can
often give an old set quite a new lease of life to

{© Radios-TV Library}
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replace the decouplers with modern components.
The symptoms on the screen may vary from a
bright “ hash ” with hints of modulation to a flat,
pasty picture with dark flashes, depending on the
bias conditions and, particularly, on the state of the
resistors in the video amplifier circuit.

Prime Causes of Video Faults

Up to now no mention has been made of these
comnonents, although they are in fact prime causes
of video faults. In the circuit of Fig. 10 it can be
seen that a measure of regulation is supplied by
the potentiometer formed from R2, R5 and R6.
The screen grid voltage and the cathode bias of this
stage - both matter vitally for good results, If the
screen grid resistor shows signs of of having over-
heated—change it. You may possibly be wasting
Is. 4id. but, on the other hand, this action could
save the cost of a video amplifier, a detector diode,
several hours of work which may entail rewiring
a burned printed circuit board and the wrath of
a pictureless family! The author has had the
distasteful task of *rebuilding” several video
stages which have completely burned out through
the bias components having been neglected when,
on a previous repair, the valve was changed.

Normally the video amplifier is biased to near
cut-off until a signal arrives. The rectified signal
across R1 rises with the white content of the signal,
the rising positive voltage on the video amplifier
grid causes a corresponding current increase
through the anode load and a voltage drop at the
cathode of the tube, allowing the tube bias to rise
from cut-off. So we can say there are two
important d.c. voltages to consider; first the
black level voltage and second the rapidly varying
picture information.

Wide Bandwidth

This rapid variation means that the stage must
have a wide bandwidth. For 405-line signals the
nominal is 3Mc/s, although the vast majority .of
commercial receivers do not approach this ideal.
Lack of bandwidth affects the high-frequency
resolution of the picture (the fine gratings of the
test card are an example) and gives a flat picture
lacking in detail. Factors that affect this are the
foad of the valve {in conjunction with .its mutual
conductance, so do not neglect the possibility of
the valve itself being at fault), the detector load
resistor and the various shunt capacitances.

Video valves are usually chosen for’ their high
mutual conductance so that a low value of load
can be used. This is because the stray capacitances,
which are unavoidable, would be aggravated by the
use of a high load.

The series network in the feed to the tube
cathode is also part of this arrangement. Commonly
called an * anti-flutter ” network because the time-
constant of the components is such as to iron out
rapid variations in brightness level that result from
changes of signal level as would be caused by
aircraft flutter, this is really' a low-frequency
attenuator, A fault here could give a heavily

" contrasted picture with black-after-white smearing.

Similarly the cathode circuit has compensation

PRACTICAL TELEVISION 5

for the frequency losses, bypassing the cathode
resistors and sometimes adding loading coils for
peaking at trap frequencies (see Fig. 13). A heavily
contrasted but poorly detailed picture can result
from a short-circuit and a low-gain picture from
an open-circuit of the cathode bypass. But much
depends on the actual circuitry and, as stated at the
outset, there are’ so many different versions that
only general guidance to first-time testing can be
given.

The preceding notes have stipulated only the use

of a meter and the odd component that the
enthusiast should be able to find in his spares box.
It will be apparent. that time is saved by visual
inspection of the video signal at and beyvond the
detector. For this purpose an oscilloscope and, as
an input, a pattern generator are invaluable. Any
enthusiast who - anticipates a number of tests on
receivers for which service data may be quite
unobrtainable would do well 10 consider the worth-
while task of building one of the several designs
for these instruments that have appeared in these
pages.
" However, 1 exceed my brief: first-time tests are
for emergencies only and time is only one of the
factors that weigh us down, so let us take a look
next month at the interference limiters and a.g.c.
circuits of the television receiver and consider how
we may make a few tests without a ready-made
laboratory to support us,

(TO BE CONTINUED)

PRACTICAL TELEVISION
BINDERS

The Practical Television Easi-binder
Is designed to hold normally

12 issues, but it will accommodate
two additional coples quite
comfortably.

A new version of the Easi-binder
with a special pocket for storing
blueprints and data sheets is

now available. The price is 11/6d.
inclusive of postage.

Order your binder from:
BINDING DEPARTMENT,
George Newnes Ltd.

Tower House, Southampton St.,
London, W.C.2. ‘
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MARCONIPHONE VTI6A

There is no horizontal hold and very little
vertical hold. Sound is perfect. The picture,
when possible to get upright, runs across the
screen at a fast rate, and sometimes slows down
to almost a halt before going the other way.
All valves are OK. PL81, PY81, PCC82, PCL82
have been replaced. The wired cap covering
to PL81. was burnt, This has been replaced.
The combined vertical and horizontal holds are
not at the end of their travel. The interference
limiter seems to have no effect at all.—H. Hale
(Croydon).

It is possible that the trouble here lies in the
video amplifier section, parricularly if the picture is
also a bit watery. Check this valve and the com-
ponents in its cathode circuit. If the trouble
persists, however, attention should be paid to the
sync separator stage and associated components,
particularly those on the control grid.

MURPHY v4i0

My set has suddenly lost line hold, the picture
is split about 4 from bottom by black band, which
shows upper part of test card, but the 4 above
black band is distorted and drawn excessively to
the left. The horizontal hold control is fully on,
and if retarded loses the picture completely and
leaves only, a wicker-work appearance on the
screen, which is rolling.—G. Kaine (Stoke-on-
Trent, Staffordshire).

Check that your main smoothing is efficient, and
try substituting the 6/30L2 line oscillator- valve
berween the 30P4 and the U191. Check also the
150 pF capacitor wired across its pins, and the
'_n;ro WX6 discriminator diodes lower down on the
1I. strip.

PHILIPS 1458U

Suddenly the picture went off altogether the
sound is OK I had the two tuner valves, PL81,
PYS81, and rectifier tested and they are OK.

PRACTICAL TELEVISION
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Problems

Solved

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or proyide instructions for modifying surplus equip-
ment, We cannot supply alternative details for constructional
articles which app
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. [40 must be attached to all Queries, and a
stamped and addressed envelope must be enclosed.

ear in these pages. WE CANNOT UNDER-

The line whistle is present and EY51 lights up.
The small transformer beside PL81 looks as
if it is burnt out.—C. Horce (North Shields).

If there is no raster (screen illumination) even when
the brightness control is turned right up the trouble
is caused either by a tube fault or something wrong
with the tube biasing, assuming that an h.t. voltage
is in fact present. If the tube heater is out, or very
dim, it may possess an internal short-circuit. Other-
wise, check the brightness control circuit and the
video amplifier and feed from the anode of this valve
to the cathode of the picture tube.

If there is screen illumination, the trouble could
lie somewhere in the vision i.f. stages, including the
vision detector and video amplifier.

CHALLENGE C501

On this set I have an e ht. failure. I have
checked and tested the PY800 and PL36 and
renewed the e.h.t. rectifier valve DY86. The
L.O.T. has proved satisfactory after testing and
the associated whistle can be heard. Also there
is good voltage at the top cap of the DY86 but
nothing at the connection to the tube. I have
also checked the valve base connections to the
DY88.

Sound on all channels is perfectly normal.—
E. Willmott (London, N.10).

Provided the L.O.T. has continuity of its e.h.t.
overwind and primary windings a d.c. voltage will
exist on the anode of the e.h.t. rectifier. Pulse voltage
is required here. If this is, in fact, present, suspect a
short somewhere on the e.h.t. feed to the tube or in
the tube itself.

DEFIANT 9A52

When it is first switched on the frame starts
to roll. Then it stops when the vertical hold is
adjusted, and stays locked for about two hours.
Then it starts to roll again, and the control has
to ‘be adjusted again. This occurs about four
times each night. I have replaced frame output

{© Radios-TV Library}
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LAWSON BRAND NEW CATHODE RAY TUBES

The rapidly increasing demand for a complete rahge of new tubes of the very
highest quality is now being met by the new Lawson “CENTURY

99" range of television tubes.

SPECIFICATION: :

The new “Century 99'' range of C.R.T.s are the products of Britain's premier C.R.T. manufac- F
turers. All types are exact replacements, manufactured to the original specification, but incorporating the very latest
design improvements to give superbsperformance, coupled with maximum reliability and very long life.

“Century 99" C.R.T.s, available as direct replacements for the following makes and types

MULLARD MAZDA BRIMAR EMISCOPE & EMITRON , OFC and COSSOR
MVW43/69 AW43.80 CRMI2i CMEI706 CI2fM CI7SM 4] 14 141K
MW43/64  AW36-80 CRMI23 CME 904 Cl4FM CI19/7A 415 171K
MW36/24 AW36-21 CRMi22 CME|952 CiaGM CIi9/16A . 4/15G 172K
MW31/74 CRMi24 CME1903 Cl4HM CH9/10AD 812 173K
MW3l/lé CRMi4] CMEI906 Clem CH9ARH 52T 212K
MVv43/80 CRMi42 CME2101 Cl4LM CI9AK s/3 E901A
MWW36/44 CRM|43 CME2104 CI4PM C2l/1A 5/3T 7102A
MW53/80 CRM |44 CME230! CI7tA CIiTA 14K P4 7201 A

" MW53/20 CRMI528  CME2302 Cl74A 1AA 17ARP4 7203A
MW43/43 CRM]53 CME2303 CI75A lﬁl M I7ASP4 7204A
MW4111 CRMITI CME2306 CITIA KM I 7AYP4 7205A
AWS9.9} CRMI72 CI7AA M 2CIP4 7401 A
AW59-90 CRMI73 CI7AF SM SE14/70 7405A
AWS53-89 CRM2IH CI7BM C2ITM SEI7/70 7406A
AWS3.88 CRM212 CI7FM C23-7A 7501 A
AWS53.80 CMEI4] CI7GM C23-TA 7502A,
AW47.9) CME| 402 CI7TH® - C2IAG 7503A
AW47.90 CME|702 CI7TIM C23AK 75044
AW43.89 CME|703 CI7LM 7601 A
AW43.88 CMEI705 Ci7rPM 7701A
127 ... £4.10.0 Terms: DOUBLE GUARANTEE wW
14" £5 10.0 C.W.0, All tubes fully guaranteed for 12 !'-rﬁn ONSE?I“E'E .';H.VBEEE

4 coe L c.0.D. manths and are supplied with a full Offices and Enquiries: * »
7 .. £5.19.0 money back guarantes if you are not 2 PEACHFIELD CLOSE,

» ” Carr, and delighted with their performance. MALVERN WELLS,
1921”7  £7.15.0 Ins. 8 Complete fitting instructions supplied | MALVERN 2100

A complete basic course on television . . . now in a new
3rd edition including colour and 625 line television—

A BEGINNER’S
GUIDE
TO TELEVISION

AN ELEMENTARY COURSE IN (7 LESSONS

The modern miracle of television is here urlained in a series of
seventeen lessons. Written in non-technical language which the
verisst beginner can understand, the reader is taken by easy
sta through evary aspect of TV transmission and reception.
A furcther iasson has been added an the conversion of 40:') to €23
line picturss. It is 3 companion volume to the “Beginner's Guide
To Radio”, a bast seller which has already sold over 75,000 copies.

Contents Sconning and Persistence of Vision.
The Cathode-Ray Tube Explained. The Timebase
Interlacing—Frequency Bands—The Receiving ond
Tmmmiu’ng Systems, The Aerial.. Tracing the
Signals through the Receiver. The Video Section.
The Television Camera E.'#laimd. The Tuning
Signal, Test Card C, and Tracin Faules. Early
Systems of Scanning. Colour Television, The

.T.S.C. System—Tricolour Tubes Exploined. More
About Colour TV Tubes and Receivers. Telecine—
Yides Tape and Electronic Recording. Stereoscaopic
Telavision. From 405 to 625 lines. Technical Terms.

FROM ALL BOOKSELLERS

... 0r, in case of difficulty 9s. 6d.

Only 8s. 4d. : l;y post from George Newnes Ltd.,
[-4

ORDER TODAY Lo:::n '}-\l:’uéei Southampton St.,

NEWNES

 6BH6  5/«!30FL1 9/6/DY87 8/~|EL85 8/ PL36

SAME DAY SERVICE

VA LVES NEW! TESTED! GUARANTEED!

SETS 15, 185, 1T4, 334 3V4, DAFOl, DFsl, DE91, DL92, DL94,
et of 4 for 15/~. DAF96, DF96, DK98, DLG. 4 for 24/6.

JATGT 76705 7i81CL33  9/8|ECF32 8/~ MUl4 4f-~TYs6F 10
IH50T 778708 5/8/CY1  12/6|ECFse 10/0|N18  5/8lUSS  8/8
INGGT 7/6|7H?  4/8i{DAC32 7/8|ECH35 6(«|PCO5 - S/8TUZ6 819
tR5  4/9(7¥4 5/-{DAFOL 3/9|ECH42 8/8[PCo7 7/ |U&7 88
14 4/9|9BWe  B/8!DAF9G 8/-/ECHS1 6]-[PCC34  BI8|US2?  4&/8
146 8/9|10F1  9/p'DCCo0  B/D|ECLSO 8/3(P0CSS . 06| Use 3{9
T4 1/9(10LD12 7/6:DF3s 7/9|ECLS2 6/8|PCFs0 * g/8|U78 /8
2P 19/8/12AT7 8/8/DFO1  1/9|ECL86 B/6|PCFS2 8/-{U191 /9
3A5 ' 8/9]i2AU7 4/0|DF96  B/-IEFsD  8/B|PCFR{

g 8/12A /9!D ; 8/

384 4/8|12K7GT 3/8|DH77 4= EF80 4/9|PCF801 §/9 USO1 15/
f i EFS83 5/-{PCFROZ 819 UABCB) 5/8

5U4Q  4/6|12Q7GT 8/6|DK32 7/9|EFS6  8/9|PCF805 8/-[UAF42 79

5YJGT 4/11/19BGER 6/9|DKS1 49 4;3 PCL82 -8/3{UBC41 6/8

11/8/DK92 8/~EFpt  2/8|PCL83 9/-UBCS1 6/3
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SEAG/GT8/8(20L1 ]

6/50L3  9/9|30P3  10/0 DK0S 92 1/9|PCLS¢ 3/8/UB¥s0 6)-
GALD  R[-/230P4 18/6/Di3s #97  J/8|PCL85  B)-|UBFag
GAMG 3/0/20P5  11/6iDYL.35  M-|E¥iBY @/8|PCLSS  8/6/UCCS4 8/
GAQS  5/6/25L6GT 4/8|DL92 &M 6/8| PENAL 8/6/UCCES . 6/8

SATS  4/-26U4GT11/6/{DLo4  5/8|HL3S 11/B|PEN383 8/6|UCFR0 8/3
SBA6  4/8i30C18  8/-\DL%6  @/-|RI41  7/3|PEN36C1S/- UCH42 /6
GBES  4/9;30F3  d/8 DYRE  G/¢|ELR4 4/8(PFL200 17I= gggssgl g}'g
10/3| EABCBO 6/- EM34 B/6/PL81  6/9;UCLBS 9/3
§BW8  7/BIS0L17 1%/- EAF43 7/8EM80 5/9/PL82 5/6UF4l 89

K8G 30/ 8/6\E
6K8GT 7/6/30PL13 10f8 f]
6p2s 9/8130PL14 11’- ERF83 7/8IRZ40 8/9IPY32  8/B(ULAS
6Q7G  5/8|35LAGT B/3RBFS9 b/9KZ41  6/8/PY3Z  8/BIULS4 . §/-
0135W4  4/8(ECC40 6/8|EZB0 4{-iPYB0 B/3IUY41 49
OVEG  8/8/35Z4GT 4/8|ECC81  8/9EZ8) PY8l . B/3IUYS5

4/8 4/9
6V6AT 6/8/58KU  B8/8|ECCA2  4/8|FW4/5008/3.PY22  §/- VP4R’ 11/
X4 .8/8{80 4/6|BCCR3  7/-lGZ33 14/6/PYS3 69 gm - 38
6X5GaT 8/3/6088 12/6/ECC84 686437 8/8 PYA00 8/6 W77 2/-
7R6 10/8|AZ21 Q/3lECCR5  B/BIKT6l  6/8,TH21C 8/8/X79  24/6
7By 719'B38 4/6'ECF80  7/6|ME1400 15/« TH233 8/6/277 278

READERS RADIO

24 COLBERG PLACE, and at 85 TORQUAY GARDENS

S$TAMFORD HILL : REDBRIDGE, ILFORD

LONDON N.16. STA 4587 ESSEX., CRE 744)

Postage on 1 vaive 0d. extra. On 2 valves or more g?’atage 4d. par valve extia
Any Parcel Insured ageainst Dathage in Transit 6d. extem.
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MEA SOLON
ELECTRIC
SOLDERING
IRON FOR

CHRISTMAS>®

Or perhaps you could

gently lead the conversation
round to it by saying how
many more jebs round the
house you could do. How
Solon are the best soldering
irons. They last for years and
all parts are replaceable.

But remember, do say Solon
electric soldering iron — get
hertorepeatit afteryou—
then you can be sure of
getting the best, From your
electrical supplieror
hardware store.

Solonis agood
¥ standard iron for
radio and
electronic work,
beinglight and
easy to handie.

! The 25 watt

A 65 watt model
with around
pencil bitfor the
handyman,
especially
suitable for
wiring
connections
and similar

light work,

PRACTICAL TELEVISION

NEW VALVES!

Guaranteed Set Tested

24-H OUR SERVICE
1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91,
DL92 D184, 'SET OF 4, 14/-,
AF96, DF96, DK96, DLB6. SET OF 4, 23/8

0A2 3/ EBI 1/6 PL3§ 8/8
1R5 4{- EBC41 8/3 PL81 6/8
155 3/3 EBF80 p/g PL82 bi=
1T4 1/9 EBF83 5/9 PL83 8/11
354 4/3 ECCS81 313 PIS8 6/
3av4 5/- ECC82 4/6 PYs2 8/8
BK7G 1/3 ECC83 4/6 PY33 8/6
6K8G 3/3 ECCs5 5/13 PYg0 4/9
6Q7G 5/18 ECF82 B9 PYS8l 5/=
6VEG 3/- KECH35 5/9 PYg2 419
W03 10/6 ECH42 R7/9 PYs3 5/3

P4 13/- ECHS 5/6 PYB00 5/11
20P5 11/8 ECL80 5/11 U25 8/
30FLL 8/3 ECLS 6/6 U2 8/8
30L.15 9/9 ECLS86 8/~ Ulol 8/8
30PL13 10/- EF39 3/6 U301 10/6
3BLEGT 5/ EF4l 5/9 U8B0l 14/9
85A2 5/9 HEF80 4/3 UABOB0 5/
CL33 8/6 EFS85 4/6 42 @/11
DAC32 @8/ EF86 6/6 UBC4l 8/-
DAFSL - 3/3 [EF89 4/3 UBFBG b/8
DAF9 5/11 EF9l 2/6 UBF8s 5/9

33 Yig EL4 7~ UCC84 7/11
DF91 1/9 EL84 4/6 UCCS 6/~
DF96 5/11 EY51 B/11 UCF80 8/3
DK32 7/~  KEY86 6/6 UCH42 2=
DEK9L 4/- EZ40 5/6 UCHS1 8/-
DEK92 99 EZao 3/8 UCL82 7l
DEOR 8/3 Ez8l 4]3 UCLS83 9/~
DL33 8/8 PCC84 6/6 UPR4 8/8
DL35 4/9 PCC89 9/ UF29 5/6
bLo2 4/3 PCF80 8/3 UL4 -
D194 b/- PCF82 6/ ULS4 4/9
DL96 511 PCF805 8/ UY4l 311
DY86 8/3 PCLB2 6/3 UY 4/9
DY87 %3 PCLS3 9/~ WIT 1/9
EABC80 5/8 PCL84 kil A 2/6

Postage on 1 valve 9d. extra. On 2 valves or

more, ?gsstage 8d. per valve extra. Any

parcel ured ageginsttdamage in transist
xtra.

Office address, no callers.

GERALD: BERNARD

83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.I6

FIRST-CLASS RADIO

RND T/V COURSLES...

GET A CERTIFICATE !

After brief, intensely interesting study
—undertaken at home in your spare
time—Y QU can secure a recognised
qualification or extend your knowledge
of Radio and TV. Let us show you how,

FREE GUIDE

The New 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 pro-
vides first rate postal courses for
Radic Amateurs’ Exam., R.T.E.8.
Servicing Cert., C, & C. Te!ecoms.,
A.M..E.R.E, Guide also gives
details of range of diploma courses
in Radio/TV Servicing, Electronics
and other branches of engineering,
together with particulars of our
remarkable terms of

Satisfaction or refund of fee
Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDED 1885—OVER
150,000 SUCCESSES_______

CHAMBERS COLLEGE
(lmcorp. National Inst, of Engineering)

(Dept. 462), 148 HOLBORN
LONDON, E.C.l

{© Radios-TV Library}
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INCREASE YOUR EARNING
POWER AND JOB SECUR-
ITY WITH ONE OF THESE

LOW COST COURSES

NEW. No. 500 RADIO AND
TELEVISION COURSE 75/-

Here at last is your opportunity tc own a most com-
plete course at a very modext costl This expanded
course which now includes television as well as radio
repair training could get you started om a whoie
new careerl ’

The Radio Bection of the course was ORIGINALLY
DEVELOPED BY THE RADIO TECHNICAL
INSTITUTE, while the Televiiion Bervicing Course
has formed the basis of instruction provided by one
of the world’s largest television and electronics

Compares lesson by leason with some courses costing
ten times as much! You save because you receive
all the iessons at one time and are not requjred to
purchase equipment you may not need.!

The lessona are crystal clear, practical, easy to master
snd use. Early lessons make fundamentals olear even
to the beginner, while other lessons will give you the
practical know=how of an expert!

The new 500 Radio & Television Course consists of
832 large quarto size pages of instruotion. hundreds
ol illusirations. We positively gnarantee that you
will be delighted or your money retunded!

NEW. No. 600 RADIO-TELEVISION
ELECTRONICS COURSE 85 /-

This is really big value in home training. Bimilar in
details-to the above course excepting that $ou get an
extra 56 pages of instruetion making & total of 408
quarto size pages. Hundreds of illustrations. Incin-
des all the usual subjlects plus Radio Transmitter
Circuits, Electronic Test Equipment; Thyratron
Tubes, Inter-Communicators, Sound Level Meters,
Bervicing Printed Circuits and meny more similar
items. This gourse could be your first step into the
fascinating world of electronicst

No. 400. ELECTRONICS COURSE 45/-

A complete home-study course of 35 lessons. Consists
of 216 large quarto size pages of instruction, Comes
complete with insttuctor’s notes and teat guestions,
Thie is & modern course that teaches without regsort
ing to comic strip methods .. . Thousands of readers
of this magazine have taken thie course and enjoyed
every tinute of it... Why not you? Clip this
coupon for your free trial offer nowl

No. 19. REFRIGERATION SERVICE
MANUAL 27/6

Learn refrigeration! This manual s packed solid with

information to enable you to start in refrigeration

right away! Used by many leading rms as a siand-

ard reference. Features 364 pagea, 157 illustrations.

Ft:l»round in cioth. An excellent book now offered for the
st timel

UNCONDITIONALLY GUARANTEED TO
GIVE COMPLETE SATISFACTION

Any course not satisfaciory may be returned within
10 days post-paid for full refund or credit of the pur-
chase price.

IF YOU SEND CASH WITH ORDER WE WILL
INCLUDE A FREE BOOK worth 4/ to 5/- if
bought seeparately., By di cash you reduce
book-keeping and other costs which we pass back to
you. But you must include cash at the time of order
to get this speciai offer!

* % % % FREE TRIAL OFFER * * * *

PAY ONLY 5/- per week if you wish.

SIM-TECH TEOHNIOAL BOOKS DEPT. F.l.
Gstu’l Mill, West End, Southampton, Hants,

D Please send the courses I have circled.

No. 500 No. 600 No. 400 No. 19
If not delighted I may return any book post-paid
withouat further obiigation on my .part. Otherwise 1
will pay cash price or 6/ weekly (10/- fortnightly)
conmencing not later than 10 days after delivery.
T am over 21 years of age. (If under 21-parenta shouid
place order.)

T enclose cash to the sum of £

I understand you will refund this
money if I am not 1009, satis-
fied and T return the book with.
in 10 daya.

Please send me the tree book(s) T have ticked.
Oscllloscope Book Electronic Gadgets Book
stor Book adio Instrutnent Book

Address deddesrevevobrasdibbheRidaddneioraserne

BP0 EINIUSINTETRERERRISESPUSRTCL O
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valve PCL85 and frame oscillator ECHB4 with
no better resuits.—¥. Brown (Chopwell).

If the lock is tairly good when the trame hoid
control is cotrrectly set, the drirt—if not the valve
trouble—could be caused by alteration in value of a
resistor or capacitor as the set’s temperature rises.
Check in particular those components associated
with the frame hold control circuits.

ALBA 301

I cannot receive ITV signals but the BBC is
pertect. The set is fitted with a Cyldon P/16/H
band s converter.

1 have fitted new PCF80 and PCC84 and tried
the coils in another set of the same type but
everything seems to be in order. —A. Arm-
strong (Wimborne, Lorset). i

Check that the 1'1'V acrial feed to the set (via the
diplexer, possibly) is in order, for the aerial may be
delivering BBC signals but not ITV signals. If the
aerial system appears to be in order, tailure of the
tuner’s local oscillator on the higher frequency
band 3 channels only could be responsible. There
may be a raulty capacitor in the PCF80 triode
(oscillator) circuit that works all right on band 1 but
tails on band 3.

GEC BTI25

Sometimes when switching on gothing happens,
and at times during viewing the picture and soupd
disappears for a moment as though ~quickly
switched off and on. The black wire from the con-
trast and volume controls is broken off at the
other end.—R. Kirkwood (Glasgow).

When the set refuses to operate, check the con-
tinuity of the dropper sections at the top centre
of the chassts. Check associated comcronents and
supply if necessary. The common lead of the con-
trast and volume controls goes direct to chassis,

PHILIPS 17584

The MW43-64 is failing, and as I have a new
AW43-80 tube I was wondering if I could fit this
as replacement. Also, how can I get rid of the
pulse bars at the top of the picture?—D. Mac-
King.e (Ma.denhead).

The MW43-64 tube has a deflection angle of
70°. It is also magnetically focused. The correct
replacement is an MW43-69. The AW43-80 has
a deflection angle of 90° and is electrostatically
focused. It cannot be used in place of the
MW43-64 satisfactorily. To “ push up ” the pulse
and bar it is necessary 10.speed up the retrace
period. This can be done by altering the value
of the components to pin 1 of the left-hand ECL80
(of the pair as viewed from the rear). The
capacitor, now 33,000pF can be reduced to 0-02uF.

MARCON!I YT68DA

A wire about’ 10{in. long has become discon-
nected, the sound and brilliance are perfect
but)l cannot get the picture.—A. Holland (Stock-
port).

We regret that from your description it is
impossible to identify the wire or circuit which
is disconnected, Indeed, the wire may have to be
orientated in this way, You will have to let us have

PRACTICAL TELEVISION 139

much more information before we can possibly
help you. Check the circuits to which one end
of the wire 1s connected and send us a skeich of
this, showing the actual position of the wire at
its connected end.

DEFIANT Ti72

The set works satisfactorily for up to one hour
after switching on, then the line hold lock fails.
1 nave changed V8 (sync separator) but it does
not help.—W. J. Graham (Gosforth, Newcastle 3).
- It is possible that the line timebase oscillator
valve characteristics drift when hot, This valve
is best checked by substitution. If the trouble
persists and the line hold control has progressively
to be turned to keep the picture locked, ending
finally at the end of its travel, a check should be
made of the resistors in the line hold control

- circuit, as one (or more) of these may alter in

value with temperature rise.

SOBELL 196D5

I can obtain the u.h.f. tuner; what would be the
work entailed in fitting and connecting same to
receive BBC-2?>—F. Berry (Failsworth, Man-
chester).

This set requires the addition of a u.h.f. tuner
and preferably a flywheel sync unit for the recep-
tion of BBC-2. e tuner is relatively easy to
instal, details being supplied with the component.
The flywheel sync unit consists of a printed panel
which plugs into the timebase printed circuit panel.
Again, details for fitting are supplied with the
unit.

AERIALS FOR ITY

For the past two years we have had difficulty
in getting a reasonable picture from ITV because
of picture break-up, We have had three
different aerial “ experts” who recommend a
parabolic aerial.—J]. W. Sharples (Plympton,
Devon).

We cannot be sure whether any special type of
aerial would solve your problem. It seems as
though you may be in a heavily screened location.
If you are gerting some sort of ITV picture,
improvement may be possible with the use of a
transistor v.h.f. amplifier for connecting between
the set and the aerial. If the break-up is caused
by reflected signals, the added gain of the ampli-
fier would enable vou to orientate the aerial for
the best discrimination against the pick-up of
reflected signals,

FERGUSON 315T

The picture quality has gradually worsened till
you can hardly see the picture at all. I have
replaced V7 (PL36) V8 (PYS81) and V9 (EY86)
but to no effect. All heaters in the valves are
working. Sound OK but just the faint outline of
a picture. Aerial connections have also been
checked.—B. Simcock (Prescot, Lancs.).

Your remarks strongly suggest the tube is fail-
ing. Check the setting of the ion trap magnet on
the tube neck (adjust for maximum brilliance) and
the voltage across the tube heater pins 1 and 12
which should be 6-3V approximately.

{© Radios-TV Library}
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DECCA TU RG 666

The trouble is that once the set has warmed
up the picture seems to roll very slightly in
an S type movement starting from the bottom
and working slowly to the top.—A. R. Bayliss
(Southampton).

This trouble is almost certainly caused by the
presence of 50c/s hum in the field timebase or
vision circuits. The cause is usually low value or
failure of one or more of the electrolytic reservoir
and/or smoothing capacitors.

ULTRA BERMUDA 6628

A continual burr or buzz comes through the
speaker, the set is otherwise all right on sound
and vision.—D. Glendinning (East Kilbride).

You have not supplied sufficient information to
allow us to make an accurate diagnosis. However, if
if the buzz remains with the volume control turned
right down it could be caused by failing electrolytic
smoothing capacitators in the power supply or

PRACTICAL TELEVISION

December, 1965

trouble in-the audio valves. If it fades as the control
is turned down, then it could be caused by over-
loading in the early signal stages, causing cross-
modulation, or by misalignment of the i.f. channels.
In this latter case, though, the buzz may change in
character as the picture content changes,

ULTRA VI7-70

The sound is all right but there is no picture,
just a white line about }in. wide going across
the middle of the screen. I have renewed the
valves 30PL13, 30FL1 and 30P4, but this has
made no difference.—G. Jones (Aberdeen,
Scotland).

This is the symptom of field timebase failure.
Almost any component failing in this section of the
circuit would produce just a horizontal line across
the screen. If the valves are all right, check the
smaller components in the field circuits and also the
associated transformers. The trouble could well be
caused by open-circuit of the primary winding of the
field output transformer.

TEST GASE

-3

Eaoch month we provide an interesting case of television servicing
ta exercise your ingenuity. These are not trick questions, but are based
on actun! practical faults.

P,

On one of the latest Pyve models, the symptom
was that of intermittent flashes across the pic-
ture. After checking the line output wvalve,
associated components, including the line output
transformer, the rtrouble was located to poor insula-
tion in the line scanning coils, the insulation appear-
ing to collapse dafter the set had been running for
about thirty minutes or so. Flashover in the coils
was not visible but coil replacement completely
solved this symptom.

However, the replacement coils gave a picture of
somewhat reduced width with an apparent reduc-
tion in e.h.1, voliage, revealed by the picture lack-
ing full brightness accompanied by the symptoms
of poor e.h.t. regulation. For instance, the screen
brightness collapsing altogether with increase in
setting of the brightness control.

Assuming that the replacement scanning coils
were faulty the resistance of the windings was
checked and was found to agree wvery closely with
the values given in the service manual.

The set was switched on again and various tests
were made in the line timebase section, but the
fault persisted. Then it was found that the scanning
coils were overheating.

What-could have been the cause of this trouble
and what else should the experimenter have done
to locate this fault? See next month’s * Practical
Television ” for the solution to this problem and
for a further item in the Test Case series.

SOLUTION TO TEST CASE 36
(Page 93 last month)

White lines at the top of a picture on a set in
which a thyratron field oscillator valve is featured
should immediately lead to a substitution check of
the valve itself,

After years of use, the internal resistance of a
thyratron may fail to fall to the desirable very low
value during its conduction period. This means that
the field flyback is prolonged, hence the display of
the horizontal white lines and the test pulses at the
top of the picture,

A further symptom which may also be present is
vertical judder. However, this may not occur imme-
diately after initial warm-up period, since the thy-
ratron may tend to work fairly consistently until
it reaches a certain temperature.

QUERIES COUPON |

This coupon is available until DECEMBER 23rd, 1965, and I
must accompany all Queries sent in accordance with the 1
notice on page 136, ]
PRACTICAL TELEVISION, DECEMBER, {965 |

\

-
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Published on the 22nd of each month by GEORGE NEWNES LIMITE

D, Tower Houge, Southampton Street, London, W.C.2, and printed

in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GCRDON & GOTCH
. (A/sia) LTD. Subscription rate including postage for one year: To any part of the World, £1.9.0.
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MISCELLANEOUS

CONVERT ANY TV 8ET
Oscilloscope,  Instructions
grams - 12/6. REDMOND,
close, Portslade, Susgex.

nto an
and dia-
43 Dean-

Practical Television . Classified Advertisements

RATES: 5/~ per line or art
thereof, average tive words to line,
minimum 2 lines, Box No, k/- exura,
Advertisements must be prepaid
and addressed to Advertisement
Manager, “Practical  Television”,
Tower House, Southampton Street,
London W.C.2,

'y NOT
TV e 30/-
SETS  omY  EACH

OR 20 FOR £20

10 PALMERSTONE ROAD,
EARLEY, READING, BERKS,

SERVICE SHEETS

SERVICE SHEETS, also Current and
Obsoiete Valves for sale. JOHN
GILBRERT TELEVISION, .1b 5hzp-
herd's Bush Road, London wW.8. Tel.
SHES44.. Nr, Goldhawk Rd Station

SERVICE SHEETS, Radio, TV, 5,000
models, List 1/-. B.AE, enguiries
TELRAY, il Maudlangd Bk. FPreston.

SERVICE SHEETS (75,000) 4/- each.
Calle welcome, ALWAYS OPEN.
5 South Street, Oakenshaw, Bradford,

STATE MODEL No. Radlo 2/-, TV
2/8. S.AE. Darwin, 19 George Street,
St, Helens, Lancs.

SERVICE SHEETS

4/- each, plus postage

We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc. in the country (speedy
service).

Té obtain the Service Sheet you
require, please complete the at-
tached coupon:

Name: ...
AdJress:

AsusssaNsVRAEICsERaRRREN TSR RN

P T N Y Y T T S ]

WeasesssssssassEETRIT OB IT ISR PR CasTRde Ry

L N e LR R ]

To: $.P.-DISTRIBUTORS .

44 Old Bond St., London, W.I
Please supply Service Sheets for the
following :
Make:..cooviniviiiraininnirrnraniaeencansens

Model No........cieurees Radio/TV
MaKe:...iviviivasiiiasnraninirmarnsniinia

Model No........cceeeee. Radio/TV
Make: . . oiviiriiiirinirerrareas e

Model No...................Radio/TV
New 1965 List now available,
| a,llsc:’6 require list of Service Sheets
at

(please delete items not applicable)

| enclose remittance of ..

MAIL ORDERS ONLY (Dec PT)

SERVICE SHEETS

fcontinued)

SERVICE SHEETS

For all makes of Radio and Television—
1925-1965. Prices from /-,

Frea fault-finding guide with all Service
Sheets. Please send S5.A.E. with enquiries.
Catalogue of 6,000 models, 1'6.

All types of modern and obsolete valves.
Radio and TV Books. S.A.E. lists enquiries.

HAMILTON RADIO
Western Road, St. Leonards, Sussex.

SETS & COMPONENTS

OLYMPIC 11 TV S.AE. for itemised
price liat., AJAX ELECTRONICS, 18a
Rumbold Road, Fulham, S.W.8.

DIRECT TV REPLACEMENTS LTD,
largest stockists of TV components in
the U.K. Line Output Transformers,
Frame Output Transformers, flec-
tor Coils for most makes. Official
sole suppliers for many set makers.

Same Day Despatch Service Terms:
C.0D. or C. S.AE. {for
quotes. Day and Night Telephone:

GIPsy Hill 6:66. 126 Hamilton Road,

West Norwood.

R. & R.RADIO & TV

SERVICE

44 MARKET STREET
BACUP, Lancs. Telephone: 465

6F13 4/6 | PY32 6/ | 30PI2 Sl
6K25 10/« | 6FI5 §/- | 6L18 46
6/30L2 5/- | 6Ud4gt 5/ | 98We 5l
EBF80 5/, | EB9I - |' 6F1 2/6
EF9i 16 | EBFB9  5/. | EF80 16
ECCB2 4/. | EF85 §/-1 ECLBO 4/-
20P3 5/ | EYJ6 4/. | 30FS 6.
30PLI 57- | 20P4 76 | PL36 76
PCC84 4/- | PL3B 6/- | PL82 4/
PCLB3 L/. | PCFB0 4/-| PY83 L8
PLE3 4i- 1 PLBIL - 57- 1 U301 &/
PZ30 5/« | PYBI 6] I0PI3 576
10F1 H= | UB0IJ 76 | 20F2 56
IOP14 5/ | IOLDEI 5/ | 20P5 é/6
20D1 2/ 3 20t | 5f | 30P4 76
30FLI  &76 t 20P| 6/6 | PYB2 §f-

Post 6éd. per valve. Three or more
post free. Ex used Equip.

Turret Tuners ex TV as removed,
8/-, post 2/9.

Line output transformers, scan
coils, etc. State make and model

"No. with all enquiries.

Fireball Tuners, as removed [4/6.
Selected Tuners, 18/- post 2/9.
Ekco Line output shrouds, 8/-
incl. post,

TV Transistor pre-amps, Band |,
2 and 3. £3.17.6, post paid.

Model B45, covering any ten chan-
nels in Band 4 or 5, £4.5.0, post paid.

| State clearly the channel you require.

{© Radios-TV Library}
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(continued}

TUBES

SPECIAL OFFER — BRAND NEW

RE-GUNNED. 12 maonths’ written
guarantee,

Example prices: AW43-88 £3.15,0, 1%in.
AW4T-91 £4.5.0, 23in. AWS9-9] £5.5.0.

Carriage 12/6.
Any type of tube supplied. Send for list.
YALVYES LTD., 84a High St., C!acton

50 TRANSISTORS, all tested, marked
and guaranteed AF., RF., Silicon and
P.N.P. Unobtainable elsewhere at this
low price of 35/« plus P. & P. 1/=
D. & W, LTD., 224 Went Road, West~

~gcliff-on-Sea, Essex.

A.l. POST FREE BARGAINS
Stock clearance of reclaimed valves

B34 si- PCLR2 4/~ UF42 1,‘9|1001 7=
EB41  1/9]|PCL83 3/3|UCH42 319
EBYl  §4.PEN46 1/9|UL46 5/8[1“P13 3/9
EBF80 38/6/PL33 /6|63 3/-10P14  3/9
ECC82  8/«|PL82  2/-1766 8/8'20D1 1/9
ECF80 ¢/3{PL&8 - - @/=l6F1 142072 4/3
BOLRO  1/8/PY3]  1/3/6F13 2/8i20L1 am
FF42 - 9/9]PY32  4/8l6F14  2/9|20P1 26
EF&0 84./PY80  1/8,6F15 8/-20P3 8!-
EF85  4/8/PYBL 1/9|K25  3/8|30F8 4 g
EL42 4/3{PY82 1/8}611 8/8/30FL1 @}
KT380 2/3 gzlao 1/9|6L1 $/=1S0PLI B/
KT8s 3/3{T4d 4/8(6L19 8/30F12  8/9
143 241031 8/8[6LD 4/8{188BT  7/8
N37 8/-{U281  3/8|6P25 2/9IPCCRE  dj~
N839 1P/g U829 3/B|6Pes 4/6/ KTWE3 2/~
PCFRO.  P/.1UB41  3/616/301.2 R/B'KTZ63 8/6
| EF80 §/{=doz. ECLS0 12/- doz. PCF8018/« dos.
EBY1 §)- doz. PY3212/. doz. PLAR3 1B/ doz.
A.1. RADIO COMPONENTS

14 The Borough, Canterbury, Kent

TV SPARES, fully guarant'd. Makers’
parts Telephone orders sent same

C.0.D. Line O.P. Trans Murphy
V240/250 78/6; V2707280, 89/6; Ekoco
311, 330, 221, 231, 327 senies and
Pye VT4, etr,, sall 82/8. Most types
abocked Send S.A.E. for quote. Add
4/- p.p. Ekco/Ferr. Plastic Hsgs, 15/s.
KINGS (ORPINGTON) LTD., 8 Cray
Parade, Main Road, St. Paul's Cray,
Kent QOrpington 30566,

STOP

FULLY GUARANTEED
LINE OUTPUT TRANSFORMERS
NLW FROM STOCK
EKCO U26 TYPES~-state model} s: I
EKCO U25 TYPES-—stau modei -,
PYE 2 d 400
FERGUSON 306-308 45/
GEC 3743-8426 Eec. ;)
HMV 1865-1869
AUTO TRANSFORMERS
0-110/120.230/250
50 Wace 14/~ 150 Waet 30/
HEATER TRANSFORMERS
240 Volt Primary 6.3v Sec or Sv
lamp 6/~ 2amp 8/
3amp 10/- 4amp 16/
ISOLATING TRANSFORMER
200-250 volts Primary 150 Wates Z0'-
We manufacture all types of Transiormore.
Post & Packing 4-. S.AE. all enguiries.
WITWORTH TRANSFORMERS L7D.
26 All Saints Road, North Kensington,
" WLk Telephona: BAY 9071
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IHEVISIGH TUBE SHOP

The
NEW TUBE Specialists
AW36.20,21.............. £5.12.6
AW36-80 ... ............. £5. 7.6
AW43-80 .. .. ... ....... £6. 7.6
AW43-88,4389 ... ....... £6.12.6
AW47-90,91........ R ATY
AWS3-80 .. ..............£1.12.6
AW53-88,53-89 .......... £7.17.6
AW59.90,59-91 __........£9.10.0
CI4BM, FM. ...............£5.15.0
CITBM, FM, HM. ... 0000 £6.7.6
CITLM, PM,SM . .. ... .... £6.12.6
C21 HM, SM, T™. .. ......... £7.17.6
CMEI402 ................£5. 7.6
CMEIT02, 1703 ... .... ... £6.12.6
CMEI70S ... ... 0 llll1l €1, 7.0
CMEISOL, 1903 . ...........£7.10.0
CME2I00 ................£B. 7.6
CRM93 ........ccvuennn. £5.10.0
CRMI24 . .. ...............£5.10.0
CRMI41,2,3,4....... veen £5. 7.6

CRMIS52,153.....00000.... E5.17.6
CRMI1|l293-0---»-'-.-.--'.-“' 7'6
CRM211,212.....ccc0eve. . £2.17.6

MWE2 ......cconvennee.. £6.17.6
Mwn'l‘ ---on-con---t--.“n 2‘6
MW3I1-16,74..............£4.17.6
"w“-u'“-----. --.....‘5. 26
Mw4l.ll-¢.q . ..tOl.lO.‘“l2'6
Mw4w36’ Qll.l.l.lll-“l 1-6
MWM -&---,o.n---n--o.-“' 1'6
MW53.20 ..........c00n.. £7.12.6
MWS3-80 ....... cresseees £1.12.6
TIA, ......... cesereesss £6.12.6
I4KP4A, 141K . ........... £5. 2.6
171K, 172K, 173K. ..., ..... £6. 7.6
o £6.12.6
T201A, 7230A ............£5. 2.6
1204A ------------------ o-‘S- 5.0
740" ---------------- L] .oc“- 106
T405A. .. .. trseaeasisirnaa £6.12.6

Manufacturers’ Reprocessed Tubes
available at £1 each less than
the above prices.

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 10/, via B.RS. or
I5/- via passenger train. Add 2/6
for Comprehensive Insurance.

TERMS £2 down (plus carriage)
balance £} per month.
Midland Stockists :—

Amateur Electronics Co.
240 Lichfield Road, Aston,
- Birmingham.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
LONDON S.W.Il. BAT 6859

JUST SOUTH OF THE BRIDGE
OPEN SATURDAY UNTIL 4 p.m.

SETS & COMPONENTS
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SETS & COMPONENTS
(continued)

THIS MONTH’S SCOOP!

To clear.

NEwW CRMI53 mazpa

£3.19.6 plus carriage.

TELEVISION TUBE BHOP
48 Battersea Bridge Road, S._!V.II

'"HEATHKITS ¥ can now be seen in
London and purchased on H.P. Free
brochure., DIRECT TV REPLACE-
MENTS LTD., 126 Hamilton Road,
West Norwood, S.E.27. GIPsy Hill 6168,

STOP

FULLY GUARANTEED L.O.P.T.
REWINDS
We can rewind ALL makes except
Qil Filled or Fully Encased type
A few of the cypes are listed below.
ALL AT 50/-
PHILIPS 768 to 17TGI00 etc.
STELLA 8617 to 1007 etc.
Above types should be sent complete.
PYE V4 to 700 etc.
Also Frame QOutput Transforrner Rewinds.
S.A.E. Enquiries P &P 4/-, C.0.D. 6/-

WITWORTH TRANSFORMERS Ltd.
26 All Saints Rcad, North Kensington
W.l1 Telephone: BAY 9071

BRAND NEW TUBES! 12 months
guarantee (not rebuilt)
CRM 124 MW31/74 ete.  ..n 50/.

AW36/80, CME |402 . . 60
AW43/88, MW43/69 ... ... ... 95

Free lists vaives. tubest
P. BEARMAN, § Potters Road
New Barnet, Herts. Tel. BAR 1934

TUBES, AERIALS, YALVES

U H.F. aerfals. Bands I, II & TII aerials.

U.H.F. transistorised boosters, I'T.V.
boosters, Regunned T.V, tubes, Valves, etc.
New and second-hand T.V. sets, Transistor
Radios and all types of Electrical Appli-
ances. Quotations without obligation.
Coaxial cable, fluorescent light -fittings,
all at special prices to the trade and Home
Engineers. S.A.H. for list.

G. A. STRANGE

BROADFIELD, NORTH WRAXHALL,
nr. Chippenham, Wilts. Tel. Marshfield 236

MULLARD BYI100!
WITH 25 ohm limiting resistor-
ONLY 6/-! (Guaranteed) Mail Only
ALSO: NEW EF80, ECC8I, EBF89 §/.1

BRAND NEW TUBES:
127 50/-; 14" mostly’ 60/s. Mail only.

M/SE. A. JOHNSON, (LisTS)
12 PANK AVENUE, N-w Barnet

GUARANTEED
IDEAL FOR ANY RECORDER

World Famous make,
TAPE PRICES SLASHED.

APPROX. HALF PRICE!
By enormous purchase we can offer
you fully tensilised Polyester [Mylar
and P.V.C. tapes of Identical Hi-Fi
wide range recording characteristics
as top grade tapes. Quality control
manufacture. Not substandard in
any way. TRY One for YCURSELF.
THEY are TRULY WORTH A FEW
MORE COPPERS.

STANDARD PLAY DOUBLE PLAY

37 450’ 213 3 3000 4l
¥ 300 46 4 600 8.
5 600° 76 57 12000 ISk
57 900 106 53 1800° 1976
7 1200 136 77 24000 27t
LONG PLAY TRIFLE PLAY
3 125 W9 4 900 13
¥ 4500 56 57 1800°  25/.
S, (s Sy 200 4
537 1200 3% 36000  441-
¢ 1800’ 1976 JQUADRUPLE PLAY
600" Bl

Postage 1/- per reel

Post free and less 5%, on three.
Trade and quantity enquiries
welcomed.

TECHNICAL TRADING CO.

All Mail Orders to Brighton Plegse,
11 /12 North Road, Brighton 67999
350/352 Fratton Rd, Portsmouth
22034
72 East Street, Southampton 25851

{© Radios-TV Library}

FOR SALE

YALVE CARTONS 'at keen prices.
Send 1/- for sample and list. J. & A.
BOXMAKERS, 7T5a Godwin Sbreat;
Bradferd 1.

HAMMERITE
HAMMER PATTERN BRUSH PAINT FOR
PANELS AND BOXES
% THE PATTERN I8 IN THE TIN %

ALL YOU DO I8 BRUSBH IT ON!

2¢ oz, tine  8/6 4 gallon 85/-*

4 pint 7]8 1 gallon 58/-

1 pint 15/- (*sent by road)
Qarriage: Orders up to 5/, 8d.; up to 10/- 1/8:
15/- and over 2/9,

Colours: Blue, - Bilver. or  Metalllc Black.
Retum of post mervice, Mon. to Fri.
From your component shop or direct from the

manufacturer:
FINNIGAN SPECIALITY PAINTE (PT)
Hln oy Square, Biocksfleld, Northumberland
Phone: Btocksfield 2280

METAL RECTIFIERS

RECTIFIERS—CONTACT COOLED
14RA1282 (FC101l) type 260 v., 250 mA, 13/8
BC1, 18/~; ¥C116, 7/8; l(RAIl?SB (FCSI) see Silicon
RECTIFIERS—FIN TYPES -

Equivs, for BM4 13/6; RMG5 17/6; uAsas 18/6;
14A85 10/6; 14497 11/6; EK?2 18f~; EKS 15/a:
14A949 19[— LWI15 18/=; LW7 19/=; 14.&100 19[-:
FW12v, 1A SI- 24 Tf-; 4A 10/6.

gﬁ;lcon TV 6fa, or with inistr. resistgrecondenser

MULTIMETERS from 32/~
Btamped envelope for full lateat selection =nd
bargain offers in cheap metfers, Radios. Baby Alarms
Inter-coms and Walkie-Talkies,
Under £1, P. & P, 6d., over £1, -Post Free,

NO .C.0.D,

DURHAM SUPPLIES

175 DUREAM ROAD, BRADFORD 8, TORESHIR
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FOR SALE

(continued)

NEW FABULOUS TV Servicing
method for beginners, 6/8. ACE
(Depi. T), 330 Wetmore Rd., Burton,
Statis.

500 TELEVISIONS, not working, from.
5/-. Callers only. 39 Whitenorse
Lane, B.l. Opposite Stepney Green
Station.

WANTED

NEW VALVES WANTED . . . EY5],
EY$88, PL81, PCC84, PCF80, PCLB2
POL83, PYBl, RI19, 30P19 U25, etc.
Bent crash prices by return. DURHAM

SUPPLIES, 175 Durham Road,
Bradford 8, Yorks,
SERVICE SHEETS purchased.-

HAMILTON RADIO, Western Road,
5t. Leonards, Bussex.

URGENTLY WANTED: New, modern
Vvalves, Transistors, Radios, Cameras,
‘Tape Recorders and ’1‘apes, Watches,
‘Tools, ahy quantity. 8. N, WILLETTS,
16 New Street, West Bromwich,
Stafls. Tel. 2392,

DAMAGED AV0D METERS WANTED,
Models 7 and 8. Any condition. Any
quantity, HUGQGETT'S LTD. 34
Pawson’'s Road, West Croydon.

A PROMPT CASH OFFER for yowr
surplus brand new Valves and Tran-
sistors. R.H.8.,, Beverley House,
Mannville Terrace, Bradford 7

EDUCATIONAL
THE INCORPORATED PRACTI-
TIONERS IN RADIO & ELEC-

TRONIOS (1.P.R.E.) LTD. Member-
ship Conditlons booklet 1/.. Sample
oop{ of I.P.R.E, Official Journal 2/,

free, Secretary, Dept. C, 32 Xid-
Road, Reading,

more Caversham,
Berls,

SITUATIONS VACANT

ELECTRONIC ENGINEERS required
for maintenance and fault finding
on photo-typesetting equipment.
Instruction courses can be arranged
for suitable applicants. H.M. Forces
experience oOf ar ot Pulge Circultry
would uallfy Ior fu.a'ther training.
Excellen conditions of
employment plus expanding oppor-
tunities in r{yrogmns ve printing group.
Please w to Works Engineer,
Southwark Offset Limited, 25 Laving-
ton Street, London 8.E.1.

RADIO AND TV Exams and Courses

by Britain's finest home-study School,
Coaching for Brit.l.R.E, itg‘ and
Guilds Amateur’s L!oence,

P.M.G. Certificate, etc, Free nrochure
from Britlsn National Radlo Schoal,
Russell 8treet, Reading.

Please mention
“Practical Television’
when replying to
Advertisements

PRACTICAL TELEVISION

PADGETTS RADID STORE
OLD TOWN HALL
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866
Special Offer. Brand New Boxed TV Tubes,
MW43/60, @5/-. MW36/24, 37/8. 90 Degree
Tubes with slight glass fault 87/- each.
Carriage on any tube in G.B. 10/-, Fully
Guaranteed for 12 months.

Rechaimed Tabes, Six months guarantee.
AW43/80, 30/« MW43/80, 30/-. MW43/60, 80/-.
CRM172, 30/-. CRM143, 17/-. 12 Inch tubes,
10/-. 17 inch tubes perfect but without
guarantee, 17/- each. Carriage on any tube

in G.B., 10/-.

Scope tube removed from unita, DGT-S,
2.5in., perfect condition, 30/-. Post 4/8.

New JAP earpleces complete with lead and
plug' 3 or 5bmm, 1/11. Post pald cr 2D)- per

doze
New ‘Transistors, 0072. 2/-; CV425, 104d.;
CV448, 10d.; CV442, 1
Now p!gjigdes, top grade, no duds, 8/~ doz.,
New 12In, Speakers with bujlt-in twester
3 or 15 ohms, £28/8. Post paid

Perfect Speaker= ex. equipment 10in.
round, 10/-. Post, 3/-. 8In, round @/=: Post

3/-: 7 x 4in., B/-. Post 2{-. 8 x 4in., 8/-, Post
2/-. 8ix for 20/, post paid, 6in. ‘round 3/
Post  2/-. Phillips 5in, Round, 5/~
Post 2/-,

Motors Single Phase 240v. quarter HLP.,
26/-; 1400 Revs, Fully guaranteed, ex.
washing machines, carriage 8/6.
Small Switch Motor 24v. will run from 12 or
6 volts, 10/- post pald.
Bush 12in. TV 24 C 13 channel TV. Complete
and tested with good tube. onlv wants clean-
ing. B85/~ carriage 10/-, G.B.

VALVE LIST

Ex equipment. 3 mouths' guarantee

ELS1 1/8) 20P1 4l |PCCBA  4fa
HL80 9/-| 2094 j6|PCLez  &f-
EL8¢ 5/-| UBol /6 | PCTBS 5=
ECCBL  a/| U261 B/ -
ECCB2  3/.| U2s3 B/~ | I2ATT f
EY51 2/8| U3H 5/~ | 6CES 1/6

5/~| KT36 i- | R18 38
EBF80  4/6| 6V6GT  4&/- | ARF12  1/8
EBOl  9d.|6B3 /6 | pius 60 for £1
ECCS3  4/-| K25 8/- | 07 5/
EL38 5f-| 6P26 3/8 | EF50 1-
6F14 B/-| PYBO 35 | B s 48
W R e
1071 1/-| PT81 4 | e Doz. 10/-
10P13 Bi-| PL83 /- Doz, 142
10P14 5/ P 3/- oz. 18/

D1 2/-| PY82 [

20L1 5/-| PCF" 4/- Doz. 18/~
20P3 4/-| P20 5 U35 &/

All valves post pald.

For your bookshelf . ..

“PRACTICAL WIRELESS”
RADIO & TELEVISION
REFERENCE DATA

compiled by J. P. Hawker

C ins full details of colour codas;
sveryday formulae, for calculating the
values of biasing components, potential
dividers, resonance, gain, etc.; aerial
dimensions; a quick frequency-wave-
length conversion table; stations and
{frequencies; common symbols and
abbreviations; notes on amateur radic
and a list of call-sign prefixes; com-
munication receiver L.F.s; wire and
cable data; battery equivalents; valve,
transistors and picture tube pin con-
nections, bases, ratings and equivalents.
lllustrated.

Only 10s. 6d.

from. ofl booksellers or in case of difficulty
{15, 6d. by post from George Newnes Ltd.,
Tower House, Southampton $t., London W.C.2.

NEWNES
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BBC2 (625 LINE) TV AERIALS

Mast Mounting Arrays, 9 element 45!-‘
wide spaced high gain, 11 element 55/-; 1
element 62/6. Wall Mounting wzth
Cranked Arm 9 element 60/=; wide spaced,
high gain, 11 element 8%7/8; 14 element
75/-, Chimney Arrays Compiete, § ele-
ment ¥3/-; wide spaced. high gain, 11 ele-
ment 80/-; 14 element 87/8. Loft Arrays
7 element 32/6: wide spaced high gain, i
element, with Tiiting Arm, 63/8; 14 ele-
ment 70/~ ALl high gain units have
special Multi-rod Reflector. Low loss
co-axial cable 1/8 per yard. VHF tran-
sistor pre-amps from 75/« :

BBC - ITV - F.M. AERIALS

B.B.C. (Band 1). Tele-
acIonic loft 21/-. External

LT.V. (Band 3), 3 Ele-
ment loft array B5/-. &
element 35/-. Wallmount-
ing. 3 element J5je.
element 45/, .
Combined B.B.C./JLT.V.
Loft 1+3, 41/3; 1+5 48/89;
W ]mountm 1+3 56/3:
83/9. Chimney 1+9.
68!9,1+ 71/8.
VHF tra.nsistor pro-amvs

from
F.M, (Band 2), Loft SID 12/6. “H", 30!-
3 element, 52/6. External umt;s ava,ﬂable,
Co-ax cable 8d. yd,, Co-ax
Outlet boxes 4/6.  Diplexer Croasover
Boxes. 12/8. C.W.0, or C.0.D, P, & P, 3J6.
end . stamps for inust:rat‘-ed lists

K.V.A. ELECTRONICS (Dept P.T.)
3B Godstone Road, Kenley, Surrey
1.OD 2286

NYLON - P.T.F.E,

ROD, BAR, SHEET, TUBE, STRIP, WIRE

No quantity teo small
List on application

ALUMINIUM, LIGHT ALLOYS®
BRASS, COPPER, BRONZE

H. ROLLET & CO., LTD.

HOWIE STREET, S.W.1I
BATtersea 7872

Branches at Liverpool, Manchester,
Birmingham, Leeds, Glasgow.

On your OWN TRANSISTOR PORTABLE
v No Plugs~-¥o Oonneotlons' Just place Dewtron

Wave Trap near radio! Boosts
distant stations, reduces fading’.
Extends Battery Lifel
v Use in oar or caravan Without Aeriall
British-made, Bupplied with PP3 batt. {life saveral
months) and lnstructions. Money refund guarantce.

D.E.W. LTD,, Dept. P.T. Riggwood Rond
FERNDOWN, Dorset

‘Pirate’  and
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NEW! NEW! Just published end of October

T A P E s.erviz:ingpz;::fae daﬁﬂ;‘aﬁgg c;:::

e — day-to-day use ...
th § ’

R E c o R D E R yaupeﬁni'z’:-ti::

in one

SERVICING N olume
MANUAL 7 abi e

Alba, Allegro, Amplion, B.S.R., Baird, Brenell,

Bush, Butoba, Collaro,
Makes covered (,csor, Dansette, De-

Tape recorders present special problems to the service
engineer, Many decks are quite complex mechanically, whilst

high performance is required of the associated electronic from 63 fiant, Dynatron, E.M.1.,
circuitry. The best aid the service engineer can have in dealing Manufacturers Editor, Ekco, Eliza-
with recorders Is adequate information. This book provides includ bethan, Elpico, Elpico-
concise service data, including include. . Geloso Ferguson

A book to save circuit diagrams and numer- Ferranti, Ferrograph, Ficord F;delit G.B.C
ou time and ous layout diagrams and views GEC ’G 5 G; G, d ky’G d’
Y of mechanisms and ad- G.E.C., Garrard, Geloso, Gramdeck, Grundig,
make you PfOﬂt justments, for the HM.V., Hagen, Koister-Brandes, Korting,

Magnavex, Motek, Murphy, Peto-Scott,
Philco, Philips, Playtime, Portogram, R.G.D.,
Recording Devices, Regentone, Robuck, Simon,
Sobell, Sonomag, Sony, Soind, Soundmirror,
Steelman, Stuzzi, Telefunken, Thorn,
Truvox, Ultra, Verdik, Volmar, Walter,
Winston and Wyndsor.

majority of
tape recorders and decks that have been
released in this country. The notes are
compiled partly from manufacturers’ official
data, from trade sources, and also from bench
notes and observations made by the author in
the course of 2 number of years’ practical
servicing. Also contains an authoritative
introductory section on the principles
and practice of tape recording, practical
repair procedures, and microphones
and matching.

from your bookseller, or:—

POST FORM TODAY! ‘wiiai"
co ver s 2 82 m Odel s I To: Odhams Books, Dept. S.F.103, Basted, Sevenoaks, Kent. l ‘

- Please send me, WITHOUT OBLIGATION TO PURCHASE, “Tape
4 I Recorder Servicing Manual”. I will either return the book in good condition, I

’n pa g es I carriage paid, within eight days, OR send down payment of 19/- eight days
after delivery, then five monthly instalments of 10/- each. ALTERNATIVELY l
b ] L will send cash price of 63/- plus a small postal charge eight days after delivery 1

s"ppor e y over I Delete words NOT applicable: 1 wish to pay CASH/BY TERMS, 1 am.

- | Ea% housgg&vn(?-) ; (b) t%nlanz i)n hoduse 2011' flat; (c) temporary resident; (d) single l
345d e) married; (f) over 21; (g) under 21,
raw’."gs’ | (Ylﬁur sjmatuéeﬂlobtitofprem ..... ardi)” ......
ou are under , please ain signature a or gu an.
exploded views and !
.p I J f NAME absydsEanEIRDN fesssaesarnEy XX 2 I XS XX RN R L KN N IS
circuit diagrams rurom

BLOCK LETTERS BELOW I
|

)

l ADDRESS ..itcatcossscasassasssossssnsssssrssrtassnsossavssseeitse I
|

]

]

published by :s.F.103 eeaeessearadeteseurarareastsatteostseaainansrnrranne

IThe book that can repay its

{© Radios-TV Library}
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Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
vou how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronic Courses, administered by our
Specialist Electronics Training Division—
the B.ILE.T. School of Electronics, explains
the benefits of our Employment Dept, and
shows you how to qualify for five years
promoetion in one year.

SATISFACTION OR
REFUND OF FEE.

Whatever your age or experience, you cannot afford
to miss reading this famous book. If you are earning
less than #£30 a week, send for your e¢opy of
“ENGINEERING OPPORTUNITIES" todayAFREE

PRACTICAL TELEVISION

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng.,
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Antomobile Eng.,
Aeronsutical Eng.,
Produetion Exg.,
Building, Plastios,
Draughtsmanship,
Television, ete.

GET SOME
LETTERS AFTER
YOUR NAME!

Mech.
LC.E.
Prod.E
ILM.IL
1.0.B.
B.8e.
AMILERE.
City & Guilds
Gen. Cert. of Education
Ete., ete.

M.L E.
AM.
MI
A M.
A.

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tio Courses for beginners in
Eleetromea

., City &

Radio. T.V.,
Ete., A.M.LE.R.E.
Guilds
Radio Amateur’s Exam
R.T.E.B, Certificate
P.M.G, Certificate

INCLUDING
TOOLS!

b o o o

The speeialist Elec-
tranies  Division of
BIE.T.

NOW offers you a
veal laboralory train-
ing at home with
practical equipment,
Ask for details

T0 AMBITIOUS ENGINEERS

~ THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

BRITISH INSTITUTE OF ENGINEERING

TECHNOLOGY

(Dept. SE[20), 29 Wright’s Lane, London, W.8
THE B.L.LE.T. IS THE LEADING IN

Practieal Radio B.LLE.T
Radio & Television Servicing sletae Te
Efr::otic_al Egectironit;:l SCHOOL OF
S tomaton 06 ELECTRONICS

POST COUPON NOW 7}’

B Please send me your FREE 156-page
n “ENGINEERING OPPORTUNITIES"
- (Write if you prefer not to cut page)

W NAME
M ADDRESS

..........................

M SuBJECT OR EXAM

I THAT INTERESTS ME. .............c.coiuiiss (SE/20). W

OF ITS KIND IN THE WORLD

EX-RENTAL
TELEVISIONS
14 in. 17 in.

£7.10.0 £11.10.0

12 months 3 star Guarantee
Y Tubey Valvesyk Components
COLOURED FREE LIST
Channels for all areas
Demonstrations daily from Large
Selection.

Personal collection or Insured

Carr. 14in. 20!/-; 17in. 30/-,
-y — — v ov— v—
AFERIALS, BRC/TTA combined “Toftand room
BBOC2ZCHE amd eolour aerials - from 2808, SEND

—25?
FOR FREE LIST.

— — —
aerials—from

17in.—35/-

Guaranteed good picture.

EX-MAINTENANCE TESTED TUBES

Most makes and types available.
Carriage 5/- extra.

14in.—I5/-

ONE YEAR GUARANTEED TUBES

21 m. I99[6 1002, REGUNNED
[ Add 10/- or old tube.
17 |n_ 79’6 Al 110°—9916 plus
—_— 30/- refundable on
15 141 old tube. Carr. 10/6.
YT t4in. Slimline 17 &
P 4
12 - 59I6 19 in.' — overseas
in. postage 30/-.
VALVES £1 per 100, Assorted TV and Radio, TELEPHONE
Burpluy ex-rental dismantied receivers. Post 478, HAND-
Bend for list, SETS
CONDENSERS 10/ per 104, New Assorted Electro-
Ivties and phs. PP 276G,
RESISTORS 5/- per 100, New., Mostly High Stabs. 15 6
Assorted, PP, 2f- Overseas 36,
SPEAKERS 7/9 fin., Rin, 7 x 4in., ¥ ¥ 3in. Ex-infd,
RBalvage, PO 240 Overseas 4/-, pzll"
G. P 0. pattern
DUKE & CO.(LONDON) LTD. | Houseto Workshop,
621/3 Romford Road, Manor Park, E.12 | larage, luter-Office,
Liverpool St.—Manor Pk.—|10Q mins. Works off any smaall
Phone: iLFord 600/1/2/3. Stamp for Free List | hattery. P. & P. 4/65.

BBC2, TV, RADIO & TAPE REC. SPARES

UHE/425/BBC2. Modify your set to BBC2, 1955 to 1963 models
covered. Manufacturers' tuners, IF panels etc. Send for free lists.
SPECIAL OFFER. Complete Pye/Ekco UHF conversion kits:—
tuner, transistorised IF and T.B. panel, fittings, circuit, ete. New in
manuf'ers cartons. Normally 18 Gns. Our Price £8.10.0, post 3/6.
Can be used to convert all makes of receivers.
TRANSISTORISED UHF TUNERS new, £8.12.6, post 3/6.
TV SIGNAL BOOSTER UNITS. Sensaticnal gain all staticns,
trans., plug-in types, LABGEAR (Pye) BBCI/ITA or BBC2 75/-
PERDIO BBC2 70/-, LABGEAR (Pye) MASTHEAD 105/-, Post free.
CRTs. Rebuilt, new guns, fully guaranteed 12 months, Mullard,
Mazda 147, 17" £4.5.0; 21" £6.10.0, 110° 20/- extra. Carriage '0/-,
LINE OUTPUT TRANSEFS. Popular types available, brand new
exact replacements fully guar. A selection which can be supplied:—

PHILIPS 1768 etc., STELLA 8617 etc. ... 98/6 )
EKCO 22| to 331 (U25) types ... 42/6| ALSO LOTa
FERRANTI 1001 to 1011 (U25 types) ... 42/6| Available for
EKCO/FERRANTI (U26/perspex types) ... 74'6|aAlba  Peto
FERGUSON 406 to 606 ete. 74/6; 306, 308 4276 | Cossor Seott
MARCONI VTI57, 158, 160, 5] etc. .- T4!6 |Decon  pilot
PHILCO 1000, 87/6; 1010, 1019 etc. . 746 g Ec. RGD.
KB Royal Star PYP20, QVP20 e B et
HMY 1840 to 1854, 68/-; 1865 to 1869 . 426 - Rm ron
1870, 1890, 1910, 1920, etc.. ... 74rg |Ultra  Resentn,
SOBELL TS17, 346, 48/6; other models ... 7276 | Emerson Ete.
PAM, INVICTA all models . . 6474 |McMichael
PYE ail types available V4 to V700 etc 6476

Postage and Packing for above L.O.T.s 3/‘6 C.0.D. 2/6 extra.
SCAN COILS. Frame ofp frame osc. transf,, width/linearity
coils, sound ofp transf., mains droppers, control knobs, dual vol.,
controls, line osc. transf. resistors, condensers, etc.

TUNER UNITS. Fireball, Pye Miniature, incremental, turrecs,
channel coils, technical replacements service available.

TAPE REC/CHANGER. Drive Belts, Heads, Pinch Wheels,
Idlers, Motors for most British (incl. WALTER) and Continental,
SALVAGED COMPONENTS. Large selection for popular
models. clean, serviceable condition, turrets, transformers, etc.,
ENQUIRIES invited, quotations given. C.0.D, despatch avaijlable.

MANOR SUPPLIES

64 GOLDERS MANOR DRIVE, LONDON, N.W.11

(Callers: 589b, HIGH ROAD (nr. Granville Rd), N. Finchley
N.I12). Open all week incl. Sat., HIL 9118 (Day) SPE 4032 (Evg.).

{© Radios-TV Library}
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REBUILT TUBES!

You’re safe when you buy from

RE-VIEW'!

* X X %

SURREY.

Each tube is rebuilt with a completely
new gun assembly and the correct voltage

heater. HERE IS WHAT YOU
Each tube comes to you with a guarantee PAY:

card covering it for a year against all but

breakage. I2in. ... ... #£4.15.0

Each tube is delivered free anywhere

in the U.K. and insured on the journey, I5in £5. 5.0
Each tube is rebuilt with experience and i e

know-how. We were amongst the very 7in. ... - £5. 5.0
first to pioneer the technique of rebuilding 19in. ... ... £5.15.0
television tubes. 21in £7. 5.0

RE-VIEW ELECTRONIC TUBES | cCash or cheque with

237 LONDON ROAD, WEST CROYDON,

l4in. ... ... £5.00

order, or cash on delivery
—Discount for Trade—
Old Tubes Purchased

Tel. THOrnton Heath 7735

All ybidwnéed to know for a sound grasp of electronics—
in one comprehensive volume . ..

ELECTRONICS POCKET

BOOK

294 pages
203 diagrams

Edited by ). P. Hawker and J. A. Reddihough

Specialist Contributors: lan D. L. Ball, B.Sc,,
Maurice C. Bumstead, A.M.LE.E., A.M.Brit.l.R.E., John Gilbert, Assoc.Brit.l.R.E.,
Terence L. Squires, A.M.Brit..LR.E.

FULLY COVERS...

FUNDAMENTALS: Behaviour of Electrons in Electric and Magnetic Fields—Emission of Electrons—
Canduction and Current-Yoltage Relationships. CIRCUIT ELEMENTS: Diodes—Thermionic Triodes
—Tetrodes and Pentodes—Thyratrons—The Transistor—Four-Layer Semiconductor Devices—Cathode-
Ray Tubes——Electron Multipliers—Hall Multiplier—Thermistors and Non-Linear Elements—Photo-
Electric Cells—Transducers. ELECTRO-MAGNETIC DEVICES: Solencids—Relays. AMPLIFIER
CIRCUITS: Voltage Amplification—Distortion—Bandwidth—Power Amplifiers-~Classification of
Amplifiers—Feedback—Special Circuits—D.C. Amplifiers. PULSE CIRCUITS: Self-Oscillating Pulse
Generators—Single-Stroke Pulse Generatars—Sawtooth Voltage Generators—Wide-Range Pulse Genera~
tors. FURTHER ELECTRONIC CIRCUITS: Electronic Switching—Diode Clamps--Phase-Sensitiva
Detectors—Puise Modulation, COUNTING DEVICES AND CIRCUITS: Counting Circuits
Radiation Detectors. POWER SUPPLIES: A.C. Rectification—Rectifier Circuits—Ripple Reduction-—
Voltage Regulation—D,C. Converters. THE MAGNETIC AMPLIFIERS, ELECTRONIC MEAS-
UREMENT AND TEST GEAR: The Moving Coil Meter-~Valve Voltmeters—Resistance and Imped-
ance Measurement—Measurement of Non-Electrical Quantities—Cathode-Ray Oscilloscopes—Frequency
Measurement. INDUSTRIAL ELECTRONIC CONTROL: Thyratron Control-—The Silicon Con-
trolled Rectifier—Electronic ‘Ward-Leonard Systems—The lgnitron—The Nevitron-—Cold-Cathode
Tubes—Sensing Systems. ELECTRONIC COMPUTERS: Digital Computers—Analogue Computers,
INSTALLATION AND MAINTENANCE: installation—Maintenance. UNITS.

Only 2Is. FROM ALL BOOKSELLERS

or, in case of difficutty 22s. &d. by post from George Newnes Ltd., Tower House, Southampton St., London, W.C.2.

NEWNES
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