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ii PRACTICAL TELEVISION

December, 1960

TELEVISION SPARES

All Makes
LINE OUTPUT TRANSFORMERS

All Models

By return of post

FRAME OUTPUT TRANSFORMERS

DEFLECTOR COILS
LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS
ALL POTENTIOMETER AND SLIDER CONTROLS

MAINS DROPPERS
GERMANIUM DIODES
ION TRAPS

METAL RECTIFIERS
FOCUS MAGNETS
E.H.T. CONDENSERS

Our Range of Spares is probably the most extensive in the country and includes all Spares for Tape Recorders.

Radio and Record Player Units.
Technical Advice Free.

Service Manuals supplied on loan.

Terms: C.W.O. or C.0.D. All Components are supplied at list prices, plus 2 6 p.p.

Please enclose S.A.E. with all enquiries.

NEWBURY RADIO

272 ROMFORD ROAD, FOREST GATE, LONDON, E.7.

MARyland 3100

SPECIAL FOR THE ‘“HAMS”
RADIO STATION

Hlustrated

# inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOL PR

( Regd. rade Mark)
GAUDEN ROAD
CLAPHAM HIGH ST.
LONDON, S.W4

Telephones:
MACaulay 4272 - 3101

British & Foreign
Patents, Registered
Designs, etc.

Telegrams:
“SOLJOINT, LONDON"

TELEVISION TUBES
REBUILT

% A NEW GUN IN EVERY TUBE
% BUY DIRECT FROM THE FACTORY
% 12 MONTHS’ GUARANTEE

12 inch £5.0.0

14 inch £5.10.0
17 inch £6.10.0

Immediate dispatch on receipt of Remittance
Carriage and insurance 12/6 extra

£l Refunded on receipt of your
old Tube

SPECIAL TERMS TO THE TRADE

Our new Saphire Tubes with 18 months’ guarantee are also
available.

MARSHALL’S for TELEVISION LTD.

131 St. Ann’s Road, Tottenham, London, N.15
STAMFORD HILL 3267

www americanradiohistorv. com
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BENTLEY ACOUSTIC CORPORATION LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I.

PRACTICAL TELEVISION

1z

Telephone: PRIMROSE 9090

FOR IMMEDIATE DESPATCH PHONE PRIMROSE 9090 AND ASK FOR “CASH ON DELIVERY SERVICE” ALL POST
ORDERS CLEARED SAME DAY AS RECEIVED. PLEASE ENQUIRE FOR ANY TYPE NOT LISTED WITH S.AE.
0Z4 5/~ | 6FI 26/69BW6 15/3,30P12  7/6|DF9l  4/6 |EF39 5/6 | HN309 24/7 | PL83 9/.|U404  8/61XI0I 33/2
1A3 3/-| 6F6G 7/-|9D2 4/-[30PLT 11/6|DF96  8/6 [EF40  15/-|HVR2 20/-|PL84  12/8|US0I 29/10/X109 17/3
1AS 6/.|6FI1  17;3]10CI  13/-]30PLI3 12/6 DF97 9/- \EF41 9/- |HVR2A 6/-|PL820 18/7/U4020 16/7|XD(1.5) 6/é
IA7GT  12/-16FI2 4/6/10C2  26/6|35A5 21/3|DH63  6/6 |EF42  10/6 | KF35  8/6|PM2B  12/6 \lUABCSO 9/- XFGI u/-
ICS 12/6|/6FI3  11,6{10D2  12/-|35L6GT 9/6 DH76  5/- |EFSO(A) 7/- | KL35 ~ 8/6 | PMI2 ~ &/6|UAF42 9/6I1XFYI2 9/6
D5 /-|6F14  26/6/10FI  26/635W4  7/6|DH77 _7/- \EFSO(E) 5/-|KLL32 24/7|PMIIM 6/61UB4) 12/-1XYF34 17/6
D6 10/6|6FIS  15/3|I0F9  11;6{35Z3  10/6 DHI0l 28/6 |[EFS4 5/-|KT2 5/. | PM24M 21,3 |UBC4l 8/6|XH(I.5) 6/é
1G6 17/6/6F16 ) 9/6/10LD3  8/6|35Z4GT 6/-|DHI07 I3/11 [EF73  10/6 [KT33C 10/-)PX4 10,6 UBC8I 11/4|XSG(1.5) /6
IHSGT 10/6]6F17  12/6|IOLDI} 35Z5GT 9/-|DK32  12/- [EF80 6/-|KT36 29/10|\PX25 59/8|UBF80 9/-1Y63 716
L4 4/6/6F23  10/6 I15/11]43 10/-|DK40  21/3 |EF8S 7/- | KT41 12/6 |PY3l 16/7{UBF89 9/6|Z63 776
ILDS 5/-|6F32  10/6(10PI3  15/-|50CS  10/-DK9I  6/6 |[EF86  10/6 |[KT44 126 |\PY32 1}/ UBL2] 23/3|Z66 17/6
ILNS 5/-|6F33 7/6/10P14  19/3]50CD6G DK92  9/- |[EF89 9/-|KT6l 12/6 |[PYBO  7/6|UCC84 147|277 46
INSGT 10/6|6G6 6/6|12A6 5/- 36/6|DK96  8/6 |EF91 4/6 | KT63 7/- | PY8I 8/6 |UCC85  9/- | Transistors *
IRS 6/6|6H6GT  3/-|12AC6 15/3150L6GT 9/6/DL33  9/6 |[EF92 4/6 |KT66 15/~ |PY82 7/-|UCF80 16/7|and diodes
1S4 9/-|615G 5/-|12aD6 17/3|53KU 19/11|DL66  17/6 [EF97  13/3|KT88 22/6 | PY83  8/6 UCH2| 23/3|GD3. 4,5,
1S5 6/-6J6 5/6|12AE6 13/11(72 4/6|DL68  15/- |[EF98  13/3 |[KTWeé1 6/6 |PZ30 19/11{UCH42 9/6| 6, 8 4.
T4 3/6|647G 6/-| 12AH7  8/-|77 8/-|DL82 46/5 (EFI83 18/7 |[KTweé2 7/6 | QP2l 7/-|UCHBI 9/6[OA70 &)«
US . 6/-|6)7GT 10/6|12AH8 12/6|78 6/6\DL92  Tj-|EK32  8/6|KTWé3 6/6{ QP25 14/6 UCL82 11/6!0A73  4/-
2P 26/6|6K7G  5/-|12AT6  7/6/80 9/-|DL94  7/6 |EL32 5/-|KTZ41 8/-|QSI50/IS  |UCL83 19/3|0A79  4/-
2X2 4/6|6K7GT  6/-/ 12AT7  6/-|83 15/-|DL96  8/6 |[EL33  12/6 |KTZ63 7/6 10/6 | UF4I 9/-|OABI 4/~
3A4 4/-|6K8GT 10/6|12AU6 23/3(85A2  15/-|DM70  7/6 |[EL34  15/-1L63 é/- | RI12 9/-|UF42  12/6|OAB6 6/~
3AS 10/6|6K8G  6/6[12AU7  6/6|150B2  15/-|EASQ 2/- [EL38  26/6 | MH4(C) 7/-{R18 14/-|UFB0  10/6 | OA9I i/
3B7 12/6|6K25 19/11112AV6 12/8|161 10/6 EABC80 9/- |EL4I 9/- |[MHL4  7/6 | R19  19/11|UF8S 9/-|0OA9S 13
306 /- 6LI 23/3|12AX7  7/6|185BT 33/2|EACS| 4/6 |[EL42  10/6 | MHLDS 12/6 | RK34 76 UF86 17/11 |[OA210 28/~
3Q4 7/6|6L6G 8/-|12BA6  8/-|I8SBTA 33/2|EAF42  9/- |EL8I  12/6 | ML4 8/6 [S130  15/-|UF89 9/-|OA2l1 40/-
3Q5GT 9/6/6L6M_ 9/6/12BE6  9/-(304 10/6|EB34  2/6 [EL83 19/11 |MS4B  23/3|5P4(7) 14/6 |UL4l 9/-{OCl6 54/-
354 /-16L7GT  7/6/12BH7 21/3)|30S 10/6|EB4I 8/6 |EL84 7/6 |MUI2/14 8/ | SP4l 36 |UL44  26/6 | OCI9 54/«
3v4 7/6/6L18  13/-[12El _ 30/-|807 7/6|EBSI 4/- [EL85 13/i1|N37 19/l |SP42  12/6|UL46  14/6|OC26  44/-
SR4GY 17/6|6L19  23/3!12I5GT 4/6956 3/-|[EBC3  23/3|EL86  17/3[N78 19/1i [SP6l 3/61ULB4  8/6|OC28  25/-
SU4G  6/6/6LD3  8/6|12)7GT 9/6|1821  16/7|EBC33  5/- |EL9I §.INIO8 19/11|SU2S 26/6|UM4  17/3/0C35 48/-
SV4G  10/-|6LD20 15/11]12K5 17/11[5763  12/6[EBC41 8/6 |EL9S  10/6 |N308  20/7 | SU6I 9/-|UM8B0 15/3{0C44 26/-
SY3IGT 6/6|6N7 8/-| 12K7GT 5/6(7475 7/6|EBC8I  8/- (EM34  9/6 [N339 15/~ T4l 23/3|URIC  9/-]OC45 23/-
523 12/6|6P25  12/6| 12K8GT 14/-19002 5/6|EBF80 _ 9/- |[EM71  23/3 | P6l 3/6 | TDD4 12/6|UU6 19/11|OC6e5 22/6
SZ4G . 9/-|6P28  26/6|12Q7GT 5/- AC/PEN EBF83 13/14 [EMBO  9/- | PABC8O TH41 26/6 |lUU7  16/7|OC66 25/-
6A7 10/6/6Q7G  6/6{125A7  8/6| S5-pin 23/3|EBF89  9/6 [EM8I 9/- 13/11 | TH233 33/2|Uug  26/610C70  14/-
6ABG  9/-|6Q7GT 11/-|125C7 8/6| 7-pin 15/-|EBL2I 23/3 |[EM84 10/6 [PCC84  8/-| TH2321 20/- | UU9 7/61O0C71  14)-
6AB8 9/-|6R7G  10/-|125G7  7/-|AC2PEN/  [EBL3I 23/3|EN3| 37)-|PCC85 /6 (TP22  15/-|UYIN 18/7|0C72 17/-
6AC7  4/-|6SATGT 8/6|125H7 8/6] DD 12/6 EC52  5/6 |EYS] 9/-|pCC88 18/-|TP25  15/-|UY2l 13/11|OC73 20/-
6AGS5  5/616SCT  7/6{12517  8/6]AC6PEN 7/6/EC54 6/- [EY83  16/7|PCC89 11:6TP2620 33/2|{UY4l  7/6|OC75 1§/~
6AKS  8/- 65G7GT 8/-|125K7  &/-|AC/TP 33/2|EC70 12/6 [EY84 |4/~ |PCF80 8/-|TYB6F 13/3|UY85  7/-|OC76 15/
6ALS 4/-|6SH7GT 8/-|125Q7 11/6|ATP4 5/- EC92 13/3]EY86 9/- |PCF82 10/6 |UI12/14 8,6|VMS4B 15/-|OC77  2i/-
6AM6  4/6|6SJ7GT  8/-|125R7  B/6|AZI 18/7|ECC32 5/6 |[EZ35 6/- | PCF86 15/-|Ul6 10/- |VP2(7) 12/6|OC78 17/-
6AQS  7/6|6SK7GT 6/-[12Y4  10/6|AZ31 10/-|ECC33 8/6 |[EZ40 7/-|PCL82 10/-|U18/20 8/6|VP4 i5/-|OC78D 17/-
6AT6  7/-|6SLIGT 6/6|1457 27/10|AZ41 13/11|ECC34 24/7 [EZ4I 7/- | PCLB3 10/6 [U22 8/.|VP2B 14/6 | OC8I  18/-
6AU6  10/-|6SN7GT 5/6/ 18 23/3/B36 15/-|ECC3S 8/6 |EZ80 7/-|PCL84 12/6]U24 29/10}VP4B  23/3|0CI70 35/-
6AV6 12/8|65Q7GT 9/-| I9AQS 10/6|BL63  7/6 ECC40 23/3 |EZ8I 7/-{PCLBS 16/7|U2S 17/11|VPI3C 7/-(OC200 54/~
6B8GT }5/-|6SS7GT 8/-|I9HI  10/-|Cl 12/6|ECCBI  6/- [FC2A  24/7 |[PENA4 12/6 |U26 10/- VP23 6/6/0C203 58/-
6BA6  7/6/6U4GT 12/6(20D1 15/3|CIC 12/6 [ECCB82  6/6 |FC4 15/- | PENB4 26/6 | U31 9/6 VP4l 6/- 1T 40/«
6BE6 6/-|6USG  7/6{20F2  26/6|CBL1 26/6|ECCB3 7/6 FCI3  26/6 | PEN4DD U33  26/6|VRIOS  8/-|Ti2 45/-
6BG6G 23/3|6U7G  8/6/20L1  26/6|CBL3I 23/3|ECCB4 9/- [FCI3C 26/6 26/6 | U3S  26/6|VRISO 7/6|T43 '50/-
6BH6  8/-|6V6G  7/-|20PI  26/6|CCH35 23/3|ECCBS5 * 8/6 |FW4/500 PEN25 4/6{U37  26/6|VTs6lA 5/- TPl 40/~
6BJ6 6/-|6V6GTG 8/-[20P3  23/3/CK506 6/6|ECCB8 18/~ 8/6 |[PEN4ODD | U43 9/-|VTS01  §/-1TP2 40/-
6BQ7A 15/-|6X4 5/-|20P4  26/6|CL33  19/3|ECCI1 5/6 |FW4/800 25/- | U45 9/ |W6IM 26/6 TSI 10/-
6BR7  15/-|6XSGT 6/-]20P5  23/3|CVé63 10/6|ECF80 10/6 8/6 | PEN44 26/6 | USO 6/6 | W76 5/6|TS2 12/6
6BS7  25/-|6/30L2 10/-|25A6G 10/6 /CY] 18/7(ECF82 10/6 [GZ30  9/-| PEN4S 19/6 |US2 6/6 |'W8IM  §/-|TS3 15~
6BW6  B/617A7 12/6|25L6GT 10/-|CY31 16/7|ECH3 26/6 |GZ32 10/-|PEN4SDD | US4 19/11 | Wi07 18/7 | TS4 24/-
6BW7  7/-|7B6 21/3125Y5  10/-|DI 3/- ECH21 23/3|GZ33 19/11 26/6 | U76 6/-|W729 18/7
6BX6  7/-|7B7 8/625Y5G 10/-|DI5 10/6 ECH3S 6/6 [GZ34 14/- |PEN46 7/6 U78 5/-1X24M 24/7
6C4 5/-17C5 8/.|2524G 9/6|D63 5/-|ECH42 9/~ |H63 12/6 | PEN38323;3 (U107  16/7 | X3I 26/6 Special offer!
6C5G  6/6]7C6 8/-[25Z5  9/6|D77 4/-/ECH8I _9/- |HABCS80 PEN453DD [UI9L  16/7{X4] 15/ 3 beLg3
6C6 6/6/7D6  10/6]25Z6G 10/-|DAC32 10,6 | ECHB83 13/11 13/6 33/2| U201 16/71X61(C) 12/6 3Tp=egy
6C9 13/6|7H7 8/-127SU 19/1) |DAF9l  &/-|ECLBO  9/- |HL2 7/6 | PEN/DD U251 14/-|X6IM 26/6 {Tpg)
6C10 9/-|7R7 12/6|28D7 7.-|DAF96 8/6|ECL82 10/6 |HL23DD 7/6| 4020 33/2 U281 19/111X63 9/- 2 eF80
6CD6G 36/6|757 9/6/30C| 8/-1DD4} 13/11|ECLB3 19/3 PL33  19/3|U282  22/7|X65 12/6 | <"
6CH6  -9/-|7V7 8/6|30F5 7/-|DET25 7/6|EF9 23/3 [HL4IDD PL36  12/.|U301 23/3|X66  12/6| All nine
6D3  19/11(7Y4 7/6|30FLI 10/-|DF33  10/6|EF22  14/- 1 PL38  26/6 U329  14/-|X76M 14/~ | valves €3
6D6 6/6/8D2 3/6|30L1 8/-|DF66  15/-|EF36 4j- |HL42DD PLBI  10/6 U339 16/7|X78  21/3| post free.
6ES 12/6/8D3 4/6/30L15 11/6|DF70  15/-1EF37A 8/ 1 PL82 7/6 U403  16/T[X79  21/3
ALL ITEMS OFFERED ARE NEW, FULLY GUARANTEED, AND PRODUCTS OF ONLY THE BEST MAN UFACTURERS.
WE DO NOT STOCK JAPANESE GOODS, NOR ANY DISMANTLED FROM USED SETS
YVOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.A.E.
All with Long Spindle and | DRMIB 13/ | RM-1  5:3 | 14AB6 17/6 | 14BI30 35/- | 14RA 1-2-8-3 21/-
Double-pole Switch. 4/6 each. | DRM2B 15/6 | RM-2  7/6 | 14A97 25/- | |14B261 11/6 FC3I 18RA 1-1-16-1 46
WK 25K SOK 100 K | DRM3B 15/6) RM-3 7:9 | 14A100 27/- | 14RA 1-2-8-2 17/6 | I6RD 2-2-8-1 12/- | (FCIi§) a
LW7  21l/- | RM-4  14/- | 14A124 28/-| (FCIOI) I6RE 2-1-8-§ 86 | IBRA 1-2.8-1 1}/-
img 4 mg | meg. 2meg | RM-O T/IL1RM-5  19/6 | 14A163 38/-1 16RC |-1-16-1 8i6| IBRA |-1-8-1 46 118RD 2-2-8-1 15/-
JUST OUT! MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT § AMP. TWO IN SERIES GIVE 240 VOLTS
AT § AMP. NO LARGER THAN A RESISTOR. 10/6 EACH.

_Standard Can ELECTROLYTIC CONDENSERS 32 mfd., 350 v. 2/6 | 8x8mfd., 450v.  3j-
8x 8x 8 mfd., 400 v. 3/6 | 60 x 250 mfd., 275 v. 9/6 | 200 mfd., 275 v. 4/. | 8 mfd., 450 v. 1/9 | 16 x 16 mfd., 450 v. 4=
32 x'32 mfd., 450 v. 5/9 | 100x400 mid., 275 v. 12/6 | 100x200 m(d., 275 v. 9/6 | 16 mfd., 450 v. 2/9 | 32 x 32 mid., 250 v. 4=
64 x 120 mfd., 350 v. 8/3 [ 100 mfd., 275 v. 3/- | Wire-ended tubular 32 mfd., 450 v. 3/9 8 x 16 mid.,, 450 v. 3}?

C.0.D. 2/6 extra. F

Post/Packing Charge éd. per item. Orders over £3 post free.
.Shop Hours 8.

Any parcel insured against damage in transit for only 6d. extra.

www americanradiohistorv com
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YOUR CR.T. completely
FACTORY REBUILT

New heater and Cathode assembly

—— - COMPARE OUR PRICES

i .1 % 12in. £3.0.0 x 14in. £3.10.0
I 12 mOnthS : (Money back if not completely satlisﬁed)

I
|Guaramee: x17in. £4.0.0 x2lin. £5.0.0

e Carriage and Insurance add 12/6

PASSENGER TRAIN DISPATCH FOR SPEED

All Mullard and Mazda Types Rebuilt—Fast Service
Send your Tube now — Terms C.W.O. or Pro-forma Invoice

KING'S TELE SERVICE CO.
101111, DAWES ROAD : FULHAM, SW.6

T0 AMBITIOUS ENGINEERS

=~ THE LATEST EDITION OF ENGINEERING OPPORTUNITIES
INCLUDING
e

Have you sent for your copy? [ o < our PRAGT“‘"M'

ENGINEERING OPPORTUNITIES ? TOOLS !
is a highly informative 156-page guide to PET SUBJECT ? EQ“‘PME“‘ —eseow
the best paid engineering posts. It tells "éf:g:’.‘g‘.}'[‘,";‘ ‘T'g"n.;?"lg".ﬁi’,}af"g; !
}'Ou how you cgri quickly prepare at home :w EEnlll".'ply;.‘. :uic: Prnul'gnl h.,..1i n;.z,i.. BLE T (neovsarar). s
or, a recognised engineering qualification adlo Engineeritig, « Courses for beginners In ing E.M.1. Institutes) §
;Ind outlines a wonderful range of modern |  Automeblls Enc.. :_‘M".';','L\,':ﬂ'.‘éf:z"'.“c‘uﬁf,; f“’m:ba"'fzj;‘w{::i"‘j ;

ome Study Courses in all branches of Production Eng.. Radio :g-z:::;ﬁ;zm ing at home with
Enplncering, This unique book alsogives | - falint, Hotel PG Gty At |
ull details of the Practical Radio lec- Television, etc. Practical Radlo
tronics  Courses, administered by our ET Radlpo l:’llhlvlssllor: krivlclng B.1.E.T. A
Specialist Electronics Training Division— GET SOME ACtCA L sction cs
the B.1.E.T. School of Electronics, explains | LETTERS AFTER Electrenics Engineering - SCHOOL OF
the benefits of our Employment Dept. and E{JR F ' ELECTRONICS
shows you how 1o qualify for five years YOUR NAME!
promotion in one year. A','\“'p:i'f'c":'"' POST fOUPON NOW

i M.I.Prod E :
We definitely Guarantee A, § Pleasesend ma your FREE Vsb-page .
L.1.0.5,

 NO PASS — NO FEE” QAT W (Write if you prefer not to cut page) [ ]

h ience, d M.Brit.LR.E. ‘
e oy oamnoratd | Awdiitine B NAME n
o of cENGIREARTNG BIFORTONTTAERE | Coilienten | B e -
:33nyy°—FREE. c.. etc. 5 ADDRESS -
BRITISH INSTITUTE OF ENGINEERING e e =i
TECHNOLOGY (incorporating E.M.I. Institutes) . M
fDept. SE20),29 Wright’s Lane, London, W.8 g tumscronecm =~ . (S0
THE B.1.E.T. IS THE- LEADING ORGANISATION OF ITS KIND IN THE WORLD

www americanradiohistorv.com

= 2 M


www.americanradiohistory.com

December, 1960

PRACTICAL TELEVISION

1ne

TUBES

Carrisge and Insurance 12/6

CRMO2. MW22-7, MW22.14, mwzz.uc.} £1-10 £3 TYPES

HW25.17, MW22-18. ete.  ov .o .- MW7

R R s gihung AR

MWSL-16, MW31-18, MW31-74, etc. ..  -- £2 £4 ws

NW36'24

141K, 72014, C14FM, CRM14l, CRMI42,

CRM143, MW36-24. MW36-44, ete. S £2-10 £4-10 £5-15

17ASP4, 171K, AW32-21, CI7FM, CRMI7L.

o, “uidon s sk £6-15
80, " CLIBM. 151, - -

CRMI52A, CRM1598, CRM153, CRMIZ3, £3 £5-5

MW43-80, MWAL-1, eto. ST MW43 64

AW53-80. CRM212, MW53-20, MW53-80 - $£4 £6-10 £6-15

NEW 108K (10in.)

DIRECT FROM OUR FACTORY
New low prices. New top quality guns;
ALL GUARANTEED

6 MONTHS é? MONTHS

12 MONTHS
REVACUUMED REGUNNED NEW

TUBES SPECIAL OFFER: 29/-

I3 CHANNEL TV’s

TABLE MODELS. FAMOUS MAKES. Complete with sll
valves and tubes. These sets ate unequalled in value due
to buwe purchase direet from source. They are untested and
are not guaranteed to be in working order.

AMAZINGLY POPULAR-IDEAL SECOND SETS

12" — £3.19. o
14" - £6.19. ¢
17" - £9.19. ¢

12” 5 CHANNEL TV’S 45/- (.

& p.

PLEASE NOTE: Many otber types Rot listed available. 8.4 E. enquiries.

14” 5 CHANNEL TV’S 85/- (",

17 INCH 5 CHANNEL TV’s

Complete table models with all valves and tubes.

SMASH

HITS

H 9o 5 channel table maodels in-
12in. TV S Cluding speaker, line trans.,
cabinet. Top makes requiring ouly valves and

Amazing vale.  £§.1Q  CA et STEREO AUTOCHANGERS tube to'complete vour choice if available 15/-
. 15/- B.8.R. UAS Monarch with famous £6 19 earr, 4/-). (Or £8 per dozeu carr. iree.)

Xtal Sterey Cartridge. Unrepeatable. . 14in TV!s 5 channel a8 above 35/_
4-SPEED RECORD PLAYERS ° (earr. 4/-).
Latest B.A.R. TUS. Turntable together with STEREO OUTFITS REGTIFIERS 3ot osmee: %6
lightweight Staar Galaxy dual sapphire crystal Consisting of 3tereo B.8.R. UAY, together vlvl!h 8/-1 RM3, ‘9 o RM4 15/6:.]{\1’.
turnover pick-up head. Larr. two separate 3 watt mains amphfiers, § valves . ARy e Y G

£3.10 <7 P . 2T ) with Sin. Speabers In two | i LASS 17 134100, 2

Truly amazing value at

100 CONDENSERS 10/-

Assortment of miniature silver mica aud ceramic
condensers. 3-10,000 pF. List value over 5.

tone cases with controls,

NOTHING ELSE TO BUY!

3 WATT AMPLIFIERS

Algo Screened leads.

£11.10!

ToRCL-1-16-1,
8-1 14/-; 14RAT2
TURRET TUNERS

38 Me. IF. Stamlard Famous Muke with coils

listed. £7. Complete with PUOFS0

a5/-

As above, ideal for P.A. Guitars Gratus. and PCCS4 valves, hoxed tearr. 3/,
100 RESISTORS *3uuitt 7/6 | et Bx quaiity. A9/= | Bitto compiete except tor 1 oscilisior coll, 20/e,
. T P o E TION U Ditto 16 Me. 1F. complete all coils, 55/-.

PM SPEAKERS 2  ocbms top makes, V PROJEC UNITS EXTERNAL/INTERNAL LT.v. CONVERTERS

i periorwalce guarsnteed. Complete Standard Philips uptical upits with WITH POWER PACK. Very compact PCC84/

Sin. 8/_ t:)'ilvl‘ 11/_ 1%in. 13/_ Mullard MW6-2 projection tube PUFR0.  No alterations to set. Separate easy-

6o, X4 (untested) at a fraction ot cost. . mount control box. Listed at £7.7.0. 49/_
CO-AX Sianiard and fow loss 23 ds., 12/6. | VALVES ~SOILED GUARANTEED 8 MTHS, [ Our Price, carr. 2(6.

50 yds., 22/8. 100 yds., 42/6, EY51 PL81 AMAZING 4/6 B.S.R. MONARDECK TAPE DECKS £9 10 0

Co-ax. Plugs 1/3. Wall outlet boxes 3/6. 1) VALUE COLLARO TRANSCRIPTION DECKS £13 15 0

OF POST

)
FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-tiovernment or ex-equip-
ment origin. Satistaction or Money Back Guaran-
tee on goods if returned unused within 14 days.

VALVES BY RETURN
109, DISCOUNT Srorcaasres NEW LOW PRICES
of any SIX VALVES marked in black type (15% GUARANTEED 3 MONTHS

in dozens). Post: 1 valve, 6d.. 2-11, 1/-.

OZ4 576 BAME 3/8 6J7G_ 5/8 5/6 12E1  12/6 42 7/6,DAFa6 §/9 ECC36  6/8 BL&d  7/- N7n  15/- 8U2130A4/6 UCHS1 8/6

1ASGT 5/- 6AQ5  &/-4J7GT 2/9 6/6112J5GT 8/6 43 7/6 DF33  9/9,ECCHl  5/9 ELSL  4/8 X108 18/ IT41 7 6 UCLEL 11/8

1A2GT 11/0'6AT6  7/- BKGUT 6/8 6X5GT /- I2KTGT 5615005  9/6LF9L  4-ECCR2 6/8 EN34  8/6 N 152 10/6 TH30C 12/6 U'CL83 18/6

1C5GT  9/9 6AU6  7/916KT 10/6]1 T11/6 50L6GT 9/8 DF96 7/ BCCs3  7/= [EMs0  9/8Pal 4/6|U'14 8/- k4l  8/6

1b5 9/8 6B7 12/612Q7GT 5/6 53K 10/ DHE3 8/9 ECC84  8/9|EMsL  9/3[P6L 2/8,U18 8/86'UF42 /8

106 8/9 6B3G 916112867 8/~ 54KU  89DH70  5/6 ECoss  8/8 EMs  9/8)PABCHOLLE \u22 6/9 U809

1H5GT 9/8 6BAG 7/3 12847 5/6'018PT 11/-DH77 7/ ECF80  9/8 EM¥5 10/6 PCCxd 7/ U24 15/ UF85 9[-

1L4 3/6'6BES  6/- [6KSGT 7/8|128K7  5/8 75 8.-'DK32 11/9/ECFS2  8/9 EN3L  16/-/PCUSS 5 v

1LD5  8/6 6BGOG 12/6 |BKR25  7/817L6 7/3'12SN7GT8/8 717 8/6/DKYL  6/-ECH2L 14/~ EY5] POCHS Ny

1ILN5  4/8 RBH6 6/ 6L1  12/8'7E7 9/8 12Y4  9/678 7/6 K92  8/8 ECH35 9/ | SMALL 8/9'PUCKS

1N3GT 9/9:6BJ6 8/~ |6L8 1487 14/8180 8/6 DK9 7/OFCH42 B/6 EYSy  8/-PUFS0

1Rs 6/- 6BR7  8/3.6L6G 19AQ5 7/ B3 9/8 D133 5 3 6/-|PCPB2

134 8/66BW6  7/8 6L7 19BG6G15/- 4/8 DL35 8/8iPCLE2

135 5/3 6GBW7  6/8I6L7G 9 108 DL32 7/31CLI3

1T4 4/-'6BX6  5/3'6L18 9/6 16/-'D1OL 6/8 PCLEL

2021 4/8]6C4 818 161.19 13/6 29/~ 11192 7,- PEN25

3A4 5/816C5 6/8 '6LD3 11/8 5/- DLY4 [5 7:-'PEN45

3A5 9/6'6C6 4/9 6LD12 12/6 3/9DLYS  7/9 BEF39 43 G732 8/9 PEN48

3Q4 718 16C9 8/8 6LD20 17/- 15/-EA50 9. EFi0  13/61G%34 12/6/PL3S

2Q5GT 8/816CDBG 18/8I6NT 16/- 3/9'EABCRO 7/6 EF41 87813237  10/8/P136

334 8/- '6CHS  9/316PL = 254 2/9 EACYL 4/9EF4R  7/6 HABCE09/8 PLyS

3Vd4 7/-{6D1 94. 6P25  9/- [10F 6/9 25L6G 3,6 EAP42 8/6'EF50-BR2/- HL41DDS/6 PLS1

5R4G  9/6,6D2 3/9'16P28  12/6 L0F9  10/3 |23 LoGT 10/-[EB34 1/6'EF50-USA |HVR2 7/8/PL82

5U4G  5/-.8D3  12/6/6Q7G 9'10L14  8/-'I5Y5U 4/-EB4l  7)- £/6 |[KT32  6/9 Plsa

V4G 9/6'6D6 4/9 BQTGT 9/3|10LD3  8/3 25Z4G 4/-EBS1  3/9EF54  3/3'KT33C 6/6PM=4 39 ] 8

35X4G  11/-6F1 5/ 'aR7G 7/610LD12 8/9 12545 2/0 EBU3  8/-EF80 573 lx'rse 9/- PX25 18- U403 9@Wi7 419

5Y3G  6/-6F6G 6/ 6SA7  5/8 10P13  9/8 2548 9. EBC33 5/ EFss  7)-|KTa4 9/6PY3L B/3|U404 6.8 WEL  8/8

5Y3GT 6/6 686M  7/-'65G7  4/8110P14  9/6 273U  16/- B3 8/6 EBCAl  8/BiEFng  10/8 KT45  8/6Pvu2 10/6,Us01 18/~ X614 18/8

574G 8/6'6F12  S/6[8SH?Y  4/6110P18  8/-30C1  2/6|B8S 4/9EBCYL TIQEFsS B KTdl 9 PYKO Tl [UABCS0 8/9 9/6

5ZAGT 11/- 6F18  3/8168J5  §/-'1246  5/313005 7/-/CBLS1 21)-[EBFs0 B/6,EF9l 3/ |K'Tun  8/6/PYsL 8/6 UAF42 9/- 11/-

647  10/- 6F14  9/8.68K S/3112AH7 6/930FL1 9/8'CUH35 7/6EBFsy 8/6IEFS2  4/9 KTes 12/6/PVs2  €/9 UB41  *8/- 1/~

GARG  B/BI6FI5  0/6|6SLTGT 6/ I2ANS 9/9 30L1  7/9,CL33 13/ EBL21 14/1EF95 69 KT8] 14/- PYS3 a/-luuul 3/3 9/6

GASGT 13/6|6F16  B/8 [BSNTGT 4/8[13ATs  7/9/30F4  12/8/CY3L  $/91EBL3L 21 E 7/9 {KTWs1 5/8/PZ30  12/- UBCS1 10/ 14/8

6ABS  8/8/6F33  6/9|68Q7  6/3|12AT7 5/9 30P12 8/ /D63 1/6/EC5¢  8/9'EL32  4/6 [KTW63 4/ Rly  12/6 UBKFYY 8/8.X7Y9 6/6

BACT  4/3!6HE /- 16887 - 8/6 30P18  7/9 D77 siglECe0  8/8/EL338  9/- KTZ63 5/6iR1y 12/ UBL2I 14/8Y63 8/3

6AG5  4/8615 4/316U4GT 10/8 7)-|30PL1 10/6'D152  6/6|EC91  4/6,EL35 11/6 L3 2/915D5 9/- |UCCB4 14/8263 , 6/3

6AG7 8- (835G 2/9(6UsG  6/3 A6 8/ |35L6GT 8/- DA30 12/6(ECC31 ®/6'EL37 11/6 LN152 7/8'3P¢ 3/9 }UUL‘M 8/-\266 9/6

6AK5  6/8(5J5GT 3/86V6C  5/6|12BEG 8/9 35W4  6/9|DAg0  218IECC32 4/-'EL38  12/6 LZ319 7/618P41 2/8[UCFS0 18/-'Z277 3/8

6AL5  8/9 66 4 [6V6GT 6/ 12BH7 10/6[3524GT 5/6 DAC32 8/3|ECC33 4/9|EL4l  8/EMULS 8- SP6l  2/6/UCH2I 14/6 Z158  5/3

6AM5  4/616J7 7/9l6x2 §/8 11008~ 8/8|35Z5GT 8/8!DAFS1 5/3ECC34 _ 9/-IEL42 _ 9/6INa7T  11/-8U%5 15/- [UCH42 _7/912718  6/3
Post: 2 Ibs. 1/6, 4 Ibs. 2/-, 7 Ibs. 2/9, |5 Ibs. 3/6 etc. No C.O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS.

Callers always welcome. LIST OF 1000 SNIPS éd.
350-352 FRATTON ROAD, PORTSMOUTH.
P.0. BOX 21 (W)

TECHNICAL TRADING GO.

]
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TRUE

ECONOMY
 Depends
on Quality

PRACTICAL TELEVISION

December, 1960

Midland “New Alumina” rebuilt C.R.T.s conform to
the highest standard of reliability—offering you the
finest value available today. Each tube is completel)/r
rescreened, aluminised and fitted with a new gun unit.

Midland’s reputation for quality and the rapidly
growing demands for these dependable tubes are your
assurance of satisfaction.

12 and 14in.—£5.0.0 15 and 17in.—£5.10.0 21in.—£8.0.0
(all types).

Reliable Rebuilds at Popular Prices.

Exceptionally low-priced Midland Rebuilds—the tubes
you can always depend on.

12in.—£4.10.0 14in.—£4.15.0
21in,—£7.0.0 (all types).

15 and 17in.—£5.0.0

ALL TYPES COVERED BY MIDLAND’S 12 MONTH GUARANTEE AVAILABLE NOW—FROM STOCK

MIDLAND TUBES LTD.

37 GEORGE STREET, MANCHESTER, I. Telephone: CENTRAL 4568/9

FOR THE MAN ABOUT THE HOUSE, A SOLDERING TOOL!

I 1 2 / 6 A.C. MAINS OR CAR BATTERY 110v or 6v and 12v. Special adapter for 200-250v working 10/~ extra.

Automatic solder feed. Includes a 20 ft. reel of ERSIN 60/40 soider. It is & tool for electronic soldering

car wirlog. Instantly ready for use and cannot burn. Fitted in & light metal carrying case, with full
instructlons for nse. These solder t0ols are Brand NEW. Made to the high standard and guality for export gale. 8old
all over the Btates for over £4 (exchauge value) P, & P. 3/6d,

THE AMPLIFIER FOR CHRISTMAS. 59/6. Ideal for stereo aitachment, weli styled cabinet n Brown/Ivory with
carrying handle. Contains 8in. high flux speaker. For use A.C.D.C. mamns. 8 valves 10f1, 10P14, and 17404, Max. O.P.
4.6 watts. Size. 14 x 11 x 6}ins. Wonderful for HOME, HALIL, AMATEUR THEATRICALS. 2 units can give a worid
of aimusement and special stereo effects. I[deal for works and offices as Loud Haller, tor Eiection 8peaker and Public
Address. Ready for immediate use, 12 mouths’ guarantee. P, & P, §/6. EXTRAS: Mike 27/8. Record Changer, £7/18/6:
Extra Loudspeaker in Continental cabinet, 18/9. P. & P, Extra.

TAPE AMPLIFIER, £7.19.8, 5 valve amplifier, Output 8.5 watts, Valve
line up; ECC83. ECLRQ, 8BWE, EM84, EZR0. [nput for Micropbone, Radlo
and Gram. Controls—Record playback, volume, tone, and Off/On. Size

PORTABLE AMPLIFIER, 49/6 (Mk. D2A) 8 watts. ECLS2 valve, A.C.
Mains. O.P. Transformer included (two controls.) Latest circuit including
negative feedback. Knobs 2/6 extra. P. & P. 3/6.

NEW LOOK AMPLIFIER, 48/6, For use with A.C. or D.C. mams $ vatve,
10f1, 10P14, and U404. Max O.P. 4.5 watta. Bize 7 x & x 4in. Ready for
immediate use. 8alvage guarantee, P. & P. 5/8.

8¢ x 3 x 4%in. ins. & Carr. 4/6.

COLLARO 4-8PEED AUTO-CHANGER. £7.19.6. incorporating auto and
manual controis. Complete with dual turn over type studio crystai pick-u]

SPEAKERS §/9. Limited quantity of these modern type speaker. They
are tested and they have a silight cone fault, that Is repaired. not affecting
the quaiity. P. & P, 2/8, °

?’hh%ué/ GBPEAKER. 6/8. As above, but with O.P. transformer fited.

P.M. SPEAKER, 9/8. 8in. of the highest quality. fitted with O.P. Trans-
former. P. & P. 2/8,

ELLIPTICAL SPEAKERS, 156/9. B x 3in. and 7 x 4ip. Brand new. Speclaliy
made for Record and Tape Recording Cabinets. P. & P. 2/9,

ELLIPTICAL SPEAKERS. 19/9, Idea) for Record Cabinets
@ x4in. P. ¢ P. 2/9. )

TELEPHONE SETS, 7/6. Ex. W.D. Wireiess remote control unit E.Mk.LI
3t;/néw condltion morse tapper, switched. jack plugs, etc. Less phone. P, & P.

Brand new.

COMPONENTS LTD.

219 ILFORD LANE [LFORD ESSEX

and sapphire styius. Fonr speed. A.C. Mains. 200-250v. P, & P. Ins. 5/6,

EXTENSION. 199, In polished oak cabinet of attrac-
tive design. Complete, fitted with Sin, P.M. Bpeaker
of the highest quality, flex and switch. Ready for use.
Ideal for kitcheu or workshop, etc. ins, and Carr. 3/9.

CONTINENTAL DESIGN EXT. SPEAKER, 19/8. Idea: for that extra
stereophonic speaker. Covered in smart two tone leatherette colour schetme.
Contains 8in. P.M. speaker. Ready for immediate use. P. & P. 3/9.

TV AERIALS, 35/6. Combined loft type. Singie dipole B.B.C. with 8 ele-
ments. [.T.A. &wivel bracket for universai fixing. Ins. & Carr, 8/-.

INDOOR COMBINED 27/-. Folded dipoie with 121, co-ax. cable fitted.
Gold finish, P. & P, 2/«

LT.A. AFRIAL, 2346, For all 1.T.A. Channess ror outdoor o1 ioft. 3 elementa.
Famous manufacturer, 8oid at hal' the normai price. P & P. 2/8.
CO-AXIAL CABLE, 84. PER YARD Cut to any ienyth. Good quality at
a/xerv low price. Allow 1/6 postage on 20 yarde. 45/- per 100 yards. P. & P
R/R.

Stamp for FREE Catalogne (Regret U.K. Oniy)
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DOUBLE BEAM
“SCOPE”

for D.C. & A.C.
APPLICATIONS

Engineered to precision stand-
ards, this high-grade instrument
ts made available at the lowest
possible price, Incorporating
the essential! features usually
associated with luxury instru-

ments.
This *“SCOPE” will appeal
particularly to Service engin-
eers and Amateurs. A high gain
extremely stable dlﬂ'erenuai
Y-amplifier (30 mV/C.M.). Provides ample sensitivity with A.C.
of D.C. inputs. Especially suitable for measurement of transis=
tor operating conditions where maintenance of D.C. levels is
of paramount importance. Push-pull X amplifier; Fly-back
suppression: Internal Time-base Scan Waveform ava%a‘yliiror
ne

external use; puise outbut available for checki
O,P Transformers, etc.; Provision for external — and CRT
Brightness Modulation. A.C. mains 200250 v. £16.18.0. plus
P. & P. 7/8, or 50/- deposit, plus P. & P. 7/6 and 12 monthly pay-
ments of 33/4.
FULL 12 MONTHS’ GUARANTEE INCLUDING
VALVES AND TUBRE.

ALIGNMENT ANALYSER

A.C. mains 200/250 v. Provides:
‘““Wobbulator'’ (Swelpt
Frequency) operation, or
FM/TV salignment linear fre-
quency sweep, up to 12 Mc/s.
From 400 kc/s-80 Mcis. Capa-
citance Measurement, o
ranges provided O-60pF and
0-120pF. Special acility
enables true resonant (re-
quency of any tuned cct, I.F.
transformer, etc., to be rapidly
determined. Cash price £6,18.6,
plus 5/- P, & P. H.P. terms
25/ deposit plus 5/- P. &

LINE E.H.T. TRANSFORMER

With built-in line and width
control. 14 KV Scan  coil,
Y0deg deflection, ou ferrite
yokes.  Frames O.P. trans-
former pf. I8 KV. smoothing
condenser. Can be used for
l4in, 17in. or 2ln.  tubes,
Complete with circult diagraw.

29/6 7, 5
As above, but for 625

lines, £2,10.0, plus 4/-
P. & P.

FOCUS MAGNET suitable for the above (state tube), 10/- plus 2/6 P. & P

CYLDON TURRET TELETUNER

I.F. 34/38 Mc/s. Braud mew, complete with biscuits for channels 2, 4, 8,

and 9, but less veives. 10/= pius 216 P. & P.
Valves required P.C.C. 84, P.C.F. 80,

MAINS TRANSFORMERS

Al with tapped primaries. 200-250 volts. 0-160. 180, 200 v., 60 mA, 6
2 amps , 10/8. 280-0-280 80 mA., 6.3 v. 2 amp.. 6.3 v. 1 amp., 10/8.
350 v., 70 mA, 6.3 v. 1 amp.. 6.3 v. 2 amp., 10/6. 0-250 v. 70 mA, 6.3 v.
2 amp., 10/8. Postage and packing on the above. 3/-.

SURFACE BARRIER TRANSISTORS

Type 88305,.15 Mc/s, 7/8 each. 100% AUDIO TRANSISTORS, 5/- each.

TRANSISTOR TESTER

For both P.N.P. and N.P.N. transistors incorporating moving coil meter. In
metal case, size 4} x 3Px 14in. 3cale marked in gain 19 /6 Plus 2/6
and leakage. Complete and ready for use. / P. & P.

A.C./D.C. POCKET MULTIMETER KiT

2in. moving coil meter, scale calibrated in A.C./D.C. volts, ohms and
milliamps. Voltage range A.C./D.C. 0-50, 0-100, 0-250, 0-500. Milliamps
0-10, 0-100. Ohme range 0-10,000. Front panel, range switch, wirewound
pot (for ohms zero getting), toggle switch, resistor and rectifier. 18/6, P. & P.
1/6. Wiring disgram 1/-, free with kit.

TYPE
MCi2

P. and six monthly payments of 21/6,

SIGNAL GENERATORS

£6,19.6 or 25/~ deposit and 6
monthly payments of 21/6.
P, P, 5/~ extra. Coycrage
100 Ke/s-100 Mc/s on funda-
mentals and 100 Mc/s to 200
Mec/s on harmonics, Metal
case 10in. x 6iin. x 5tin., grey
hammer finish. Incorporatin;
three miniature valves an
Metal Rectifler. A.C. Mains

200/250. Internal Modulation
of 400 ¢.p.s. t0 a depth of 30%;
unmodulated
continuously

milli-volts,
Incorporating
or minus 2%.

modulated
R.F., outbut
variable. 100
C.W. and mod. switch, varlable A.F. output.
magic-eye as output indicator. Accuracy plus

Cash £4.18.8 or 25/~ deposit
and 4 monthly_payments of
21/6. Plus Postage and
Packing 5i-.

Coverage 120 Kc/s-84 Mc/s.
etal case 10in. x 6iin. x
i Size of scale 6fin. x
3tin. 2 valves and rectifier.
A.C, mains 230-250 v. Internal
modulation of 400 c¢.p.s. to &
depth of 30% modulated or
unmodulated R.F., output
continuously variable. I
milli-volts. C.W. and mod.
switch variable A.F. output and moving coll output meter. Grey
hammer finished case and white panel. Accuracy plus or minus 2%.

SIGNAL & PATTERN GENERATOR
£6.196 r.&P.5-

Or 25/- deposit. P. & P, 5/- and
6 monthly payments of £1/8.
Coverage 7.6 Mc/s.-210 Mc/s. in
flve bands, all on fundamentals,
slow motion tuning audio
output. 8 vertical and hori-
zontal bars, logging scale.
grey hammer finished case with
carrying handle. ACCUracy
+ 1% A.C. mains 200-250 v,

CHANNEL TUNER

Will tune to all Band I
and Band II stations,
BRAND NEW by famous
manufacturer. Complete
with P.C.C. 84 and P.C.F.
80 valves (in series). L.F.
16-19 or 33-38. Also can be
modified as an aerial
converter (instructions
supplied).

Complete with Knobs.

32/6 russep. &P

HEATER TRANSFORMER
To suit the above, 200-250 v., 6/~. Plus 1/6 P. & P,

8-WATT PUSH-PULL

AMPLIFIER
COMPLETE WITH CRYS-
TAL _ MIKE AND  8in.

LOUDSPEAKER
A.C. mains 200-250 v. Size 10}in.
x 6iin. x 2tin. Incorporating 6
valves. H.F. pen., 2 triodes, 2
output pens and rectifier. For
use with all makes and type
ot pick-up and mike. Negative
teed back. Two nputs, mike
and gram.. and controls for
same. Separate controls for
Bass and Treble lift. Response
fat from 40 cyvcles to 15 Kes.,
42 db: 4 db down to 20 Kcs. Output 8 watts at 5% total distor-
tlon. Noise level 40 db down all hum, Output transformer tappe
for 3 and 15 ohm speech colls. For use with Std. or L.P. records,
musical instruments such as Guitars, et,c.£4 1 9 6 Plus
. «Jp &P 76

Or 20/- deposit Plus P, & P, 7/6, and 4 monthly payments of 23/~

RADIO & TV. COMPONENTS (Acton) LTD.

23 HIGH STREET, ACTON, LONDON, W.3.
All enquiries $.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.
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e MEW sairorp

MODEL SUPER X: 1 mA movement.

39 self-contained ranges for measuring
.A.C,, D.C. voltages and currents and resistance,

MODEL SUPER 50 50 uA movement
Send for leaflet No. §.K.50/6002/PT

A .
SEE SALFORD ELECTRICAL INSTRUMENTS LTD

PEEL WORKS. SILK STREET, SALFORD 3, LANCS, Tef: Blackiriars 6688
London Sales Office: Magnet House, Kingsway, W.C.2. Tel: Temple Bar 4668
ASubsidiory of THE GENERAL ELECTRIC CO. LTD. OFENGLAND

—— ——— — e e ——————— ., ———— e ————

A NEW-PRACTICAL wAY
of YNDERSTANO/NG

Radio - Television
Electronics

Including: Transistors; VHF/FM; Hi-Fi equip-
ment; Computors; Servo-mechs; Test instru-

ments; Photo-electncs Nucleonlcs etc.

Ra ructor—an O isation specialising in
electromc training systems—offers a new seli-
instructional method using specnally designed
equipment on a ‘‘do-it-vourself’’ basis. You learn
by buildi actual with the big kits
of components which we send you.

You advance by simple steps. performing a whole
series of interesting and instructive experiments——
with no complicated mathematics! Instructionat

. .Your Career
FOR manuals employ the Iatest techniques for showing
- - Your Own Business the full story of electronics in a practical and

. +An Absorbing Hobby e interesting way-—in fact, vou really have fun whilst
‘earning! Fill in the coupon below, for full particulars.
- e m = oy

POST NOW :

TO RADIOSTRUCTOR (DEPT. G.40) |

‘ READING, BERKS. i

Mﬂlosmuclon Please send brochure, without obligation to: |
N

LEADS THE WORLD (L

i

*

IN ELECTRONICS TRAINING e T e e T e
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Editorial and Advertisement
ffices:
PRACTICAL TELEVISION
George Newnes, Ltd., Tower House
Southampton Street, W.C.2.

© George Ltd., 1960

Phone: Temple Bar 4363.
Telegrams: Newnes, Rand, London.
Registered at the G.P.O. for trans-
mission by Canadian Magazine Post.

SUBSCRIPTION RATES
including postage for one year

Infand - - - - £1.2.0 per annum
Abroad « -« - = £1.0.6 per annum
Camada =~ =~ < - 195 per annum

Newnes

Conlents
\\\\\'&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\X\\\\\\\\\\\\\W\w

Editorial ... 0

A.M, Radio from Spare‘ urret
Coils a

Telenews ...
EHT Generation (Valves) ...
A Band 1§ Loft Aerial ...
Replacing CR Tubes
Servicing TV Receivers

Line Oscillator and Sync
Circuits s e 14
The “Olympic” ... . 144
t Will Need Servicing w147
A Triode Converter ... e 151
Phones for TV Receivers s 155
Underneath the Dipole . 159
Letters to the Editor ... e 163
Your Problems Solved... e 164

The Editor will be pleased to consider
grticles of a practical nature suitable
for publication in ‘‘Practical Television”.
Such articles should be written on one
side of the paper only. and should con-
tain the name and address of the sender.
Whilst the Editor does not hold himsels
respongible for the manuscripts, every effort
will be made to return them if a stamped
and addressed envelope is enclosed. All
correspondence intended for the Editor
ghould be addressed to: The Editor,
“Practical Television'' George Newnes,
Ltd., Tower House, Southampton Street,
London, W.C.2.

Owing to the rapid progress in the
design of radio and television apparatus
and to our efforts to keep our readers
in touch he latest developments,
we give no warranty that apparatus
scribed in our columns is not the sub-

&a all
articles

drawings, photo-
published in
T is D ifically
throughout the countries
to the Berne Convention and
the U.S.A. oductions or imitations
of any of these are therefore expressly
forbidden.
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THE REPORT OF THE BBC

HE report of the BBC which was published in October gave
I rise to a great deal of comment in the daily Press, and the
statements concerning the views of the BBC on the future of
television were given particular prominence. Under the
heading “Tasks for the Future”, the report states that the
Corporation sees as its first task the need to extend the coverage
of its transmitters to those areas which at present lack a tele-
vision service or do not possess a satisfactory service. The
BBC has in mind especially the need in the remoter parts of
Scotland and Wales. This policy statement shows that the
Corporation is aware of the limitations of the present service
and, sensibly, intends to improve it before, or together with, the
introduction of an alternative service. It must be remembered
that where the coverage is at present poor—in remote areas—
the need for a television service is great owing to the lack of
other forms of entertainment.

Where the introduction of another service is concerned, and
it is decided that the uncommitted channels in Band III should
be used for an additional television .service instead of being
employed to extend the present coverage, the report states that
“the BBC would wish to provide the additional service”. The
report continues, “It remains the BBC’s objective to provide the
public with a planned choice between two different television
programmes as soon as possible. This is necessary to the
proper fulfilment of the Corporation’s obligations as a public
service.”. The BBC considers that this second service would
enable it to “‘increase the number of serious, cultural and in-
formational programmes; cater more fully for regional needs
than is possible at present; extend educational broadcasts;
provide more opportunity for programmes of an experimental

Of the two alternative uses of the remaining channels in Band
111, we think that the proposal to use them to increase the
coverage of existing transmitters is the better. As the BBC
points out, television in Bands 1V and V is all the more likely to
succeed if a completely new programme is transmitted to give
viewers an incentive to purchase new receivers or the new
equipment necessary to receive the transmission.

The report states that the BBC would also be prepared to
introduce colour television in any band when the time comes.
The point is made that the studios at the Television Centre
have been designed so as to be suitable for the introduction of
colour at any time.

This latest report of the BBC has already given rise to many
comments and we consider that, so far as the future of television
is concerned, a number of factors have been mentioned which
are worthy of more attention than has so far been bestowed
upon them.

R TR HTHE I

THESNHHAUINRINE =~ Qur next issue, dated January, 1961, will be published on December 2nd.
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A.M. Radio from Spare Turret Coils

RETUNING THE LOCAL OSCILLATOR TO 38 MC/S

NUSED channel coils that are fitted in many
TV receivers can be modified. in many
cases. to tune down to the local broadcast
radio station frequencies. The convenience of
changing from either channel to A.M. (amplitude
modulation) radio for a quick news check, or to

Aerial Coil Assembly

Aerie!
and RF Coll
bound
together

TLI)

Fig. 1.—Aerial coil assembly.

listen to a short item., without switching off the
TV and waiting for the radio to warm up is one
advantage. The other is that all modifications are
made on detachable spare coils from the turret,
without interfering in any way with the circuit of
the receiver. If a mistake is made, only a coil is
spoiled.

Coil Information

Since about 1955, most thirteen channel receivers
use the standard intermediate frequencies of
35Mc/s vision and 38:15Mc/s for sound. This
makes the coil information similar for a whole
range of sets. Added to this, the turrets fitted
in a large range of sets are similar. and often
originate from the same factory. These turret

Coupling cepac‘/tor
*7pF to S500pF

Qscillator Coil

resistor

i

Mrxer pre-tuned coil

of bunched turns
(TL3)

Mixer Coil Assemdly

Fig. 2.—Mixer coil assembly.

By L. E. Higgs

types are still being incorporated in sets today,
and can be identified by the shaped coil mouldings
(Fig. 1). Almost any set with this type of coil:and
standard L.F.’s should function on radio from the
modifications given here.

Receivers using different types of turrets, con-
verted sets with the old low LF., in fact almost
any tuner with detachable coils can be modified
using this procedure as a guide. Switch tuners,
continuously tuned front-ends. and incremental
inductance tuners are ‘not suitable.

Briefly then, the oscillator coil has additional
turns added to bring its frequency down to around
the 38:15Mc/s sound LF. The mixer grid coil is
replaced with a M.W. pre-tuned coil. The cascode
anode coil is dispensed with and replaced by a
resistor and coupling capacitor. The aerial coil is
replaced by another M.W. pre- tuned coii but with
a coupling winding.

Coit on test.
O/ L AC. Turns stripped one by, one
Valve .

Vo/tmeter
9 g

Signal
Generator .
O -
Med/um
or Lohg
Wave coil
used §s
nductive
coupler

P
|

Set to
station frequency

Fig. 3.—Pre-tuning the coils.: "

The Modifications

Remove all the windings from a spare mixer coil
except the slug-tuned oscillator winding. Rewind
the oscillator section, tags I and 2 (Fig. 2), until,
after trial and error guided from the coil table,
the oscillator runs at the sound I.F. and can be
tuned off on either side of this point. When the
oscillator passes through the sound 1.F. a hum and
rushing noise is heard accompaniedw by distur-
bances of the brilliance of the unsynchronised
raster. The coarse-tuning slug decides this fre-
quency. Coat this winding with cellulose cement
to fix the turns. and improve frequency stability.
Cut off the remaining length of paxolin tube
(Fig. 2) and solder a 5-6k resistor W with short
ends across the cascode output anode coil contacts.
In Fig. 2 these are shown as pair 5 and 6, but
check the circuit of the turret in question as it
may differ from the -examples shown. Now con-
nect a capacitor from the anode.contact of the
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misses Vision
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to the ganging between the oscil-
lator and the R.F., which would
prevent keeping the R.F. vanes
open.

The Aerial Coil

|

|

|

|

I A check should be kept of the
number of turns needed for the

| mixer coil as this saves time when

I winding the aerial coil. For this
repeat the winding but this time

I use exactly the same number of

l turns as were found to be needed
for the mixer. Do not remove it

I from the screening can when com=

l pleted, but wind another coupling
winding of 25 per cent of the turns

I just fitted and bind the two coils
with a couple of layers of tape and

I remove from the can used as a

former. Make sure that the ends

do not become mixed. Now fit on

34 35 36 | 37

38
Lo 38</5Mc s. L0

Frequency (Megscycles)

Fig. 4.—Correct and incorrect local oscillator

settings.

cascode to the mixer grid contact (6 and 3 in the
particular example). This capacitor is not critical.
Try 500pF at first until a good signal strength is
obtained and then reduce it to improve selectivity
compatible with output—47pF is about the lowest
tolerable '

Wind a medium wave coil to fit between the
mixer grid and the bottom contact of the grid
circuit (the pair of contacts from which the
original grid winding was removed) 3 and 4 in
Fig. 2. This coil is quickly hand-wound on the
can of one of the turret valves, slipped off, tested
and adjusted to one of the required stations and
bound with tape in three places in a circular bundle
winding. The whole coil is shaped into an ellipse
and wired on to the coil holder and cemented with
an adhesive. Do not cement it until all the adjust-
ments have been completed. The problem with
these coils is to obtain a good Q in a small space
and yet leave them easy to adjust, and the rough
coils shown here work well, although time and
patience spent with alternative arrangements and
miniature screened dust-cored M.W. types would
probably give better efficiency.

Pre-tuning the Coils

The method of pre-tuning the M.W. coils will
depend on the equipment available. A signal
generator and a valve voltmeter were used by the
author (Fig. 3). Good positive peaks were obtained
with the signal generator set to the station fre-
quency. The turns are removed one by one until
resonance shows as a peak reading on the valve
voltmeter, and are then bound with tape, soldered
on to coil former, and checked again,

When no equipment is available, the coils can
be tuned by substituting them for the medium
wave coil in a TRF radio and adjusting for maxi
mum volume on the required station. 1t is
important to remember to keep the tuning con-
denser vanes fully out of mesh during this opera-
tion, which is repeated until optimum results are
obtained. A superhet would not be suitable owing

39 [ to a stripped-aerial-coil former.

The way these four connections
are made to the contacts will
depend upon the reader’s particu-
lar turret circuit. Generally, after
a study of the stripped winding
connections and the circuit, the small 25 per
cent aerial coupling winding goes between
the aerial inner and the coaxial outer (not
always the chassls), and the tuned R.F. coil between
the lower cascode grid and the chassis or old
winding connection, whichever is better.

Make the tests for performance described below
and when satisfied with one station, repeat fof
the other station. Make sure that the aerial socket
does not become connected to the mains via direct
chassis connection.

COIL DETAILS

-Oscillator: }in. dust-core tuned, 17-25 turns
(strip off from 25 turns), 32s.w.g.

M.W. mixer coil:
247m. iin. in diameter air core “bundled”

winding, 47 turns 32s.w.g.
330m, 47 turns, 32s.w.g.

R.F. and aerial coils: as for mixer but with
25 per cent additional winding. 32s.w.g.
The information above can only be

approximate and should only be used as a

guide. This is due to the circuit variations

and coil positioning. the turns spread, and
the dielectric effect of adhesive soaked into

windings. .

Testing and Adjusting

It cannot be overstressed that the turret wiring
must not be altered. To do so can spoil the TV
reception. Manufacturing experts leave this sec-
tion well alone while it is working, especially the -
trimmers. Use a long aerial plugged into the
inner only at the start. With the set on, select the
newly fitted radio coil pair and, with the volume
full up, tune the oscillator slug slightly above or
below the I.F. and several stations should be
heard: the pre-tuned should be loudest. Watch

www americanradiohistorv com


www.americanradiohistory.com

126 . PRACTICAL

-
.
'
'
t
[]
[l
'
1
'
1
'
1
1
t
'
]
'
L
'
'
1
f
1
'
t
1
'
'
'
'
1
'
'
1
]
1
1
'
1
1
'
1
1
1

TELEVISION December, 1960

~ NOTES

CONDENSERS ‘X" ARE
1000pF CERAMIC
CONDENSERS 2 ARE
1000pF LEAD THRO'

COUPLING
CAPACITOR

OuTPUT

FROM
BERIAL
PANEL

CHASSIS

9

8

=

D VPR ¢

/ 3
c7 -é -£ 7 | Y PCFEO
Ane T TTcs ]
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g
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Fig. 5.—A typical turret tuner circuit.

the screen when adjusting because there are two
places that the selected station can appear owing
to the sum and difference hetrodyning of the local
oscillator. Between these two points the described
effects will occur as the oscillator runs at the L.F.
It is important to chose the highest oscillator set-
ting as this lies outside the vision I.F. acceptance
band. The wrong setting can be seen in Fig. 4,
and shows up on the screen as a strong brightening
of the raster while the correct setting leaves the
raster at “‘no signal” illumination but slightly
rippled and torn by other signals.

When the station is tuned in. try the normal
TV aerial. This will probably give weaker recep-
tion. and a loft or outside aerial is essential for
a good signal. If a good result is obtained. the
next pair of station coils can be made. However.
if the selectivity is poor. then reduce the size of the
coupling capacitor until the best result compatible
with good volume is obtained. The setting of the
contrast and sensitivity controls will affect the
signal output and, in the absence of AVC on some

models. any overloading. choking, sound can be
cured by slight oscillator detuning or by reducing
the number of turns on the aerial coupling wind-
ing. It is assumed that the alignment of the vision
1.F. is reasonably accurate. Because prolonged
running of the oscillator at the intermediate fre-
quency can overrun the video output valve. or
possibly affect the vision detector if it is a crystal
type. it is wise to short the vision LF. out with
a 1000pF capacitor from the last I[.F. valve
anode to chassis while tests are made. This can
be removed for a second or two when the screen
has to be observed and. of course, when the work
i1s finished.

Curing Instability
The many things that cause frequency shift in a
turret would in a good proportion of cases make
the local oscillator “pull into the I.F.” and the
powerful signal. greatly amplified. could radiate
back into the whole of the turret and L.F. stages,
(Contnued on page 152)
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Televislon Receiving Licences

THE following statement shows
the approximate number of
Television Receiving Licences in
force at the end of September, 1960,
in respect of television receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.

Region Total
London Postal .. 1,874,893
Home Counties . . 1.480.283
Midland oo oo . . 1,847,057
North Eastern .. - 0o .. 1.769.871
North Western o .. 1,439,979
South Western . 00 911,883
Wales and Border Counties 653,255
Total England and Wales .. .. 9,766,821
Scotland F i e .. 9BLTHG
Northern Ireland .. . 162,063

Grand Total e . .. 10,880,470

French Television

I\IR. H. A. RICHARDSON of
Ingoldmells, Skegness, Lin-
colnshire, has been supplied by
Acerialite Ltd. with the television
aerials necessary for his experi-
ments and these have proved very
successful
Television Services at Skegness.
Tests have also been carried
out on the French channel eleven
station at Bouvigny and the
French channel 8A. Lille and
Paris.

The receiver being used was a
standard British model, but Mr.
Richardson proposes acquiring a
set suitable for the French
Service.

New Survey of British
Electronics Industry

’l‘ODAY, over 1,700 tirms in
Britain employing more than
350,000 people operate within the
broad field of electronics. Value
of the gross output is around
£475 million and exports this
vear are expected to exceed £100
million.
These and a mass of other
facts are brought out in “ The

in receiving French

Future
of the Electronic-based
tries in the United Kingdom ", a
new S54-page survey by Cyril C.
Gee, managing editor of * Brit-

Prospects
Indus-

Structure and

ish Communication and Elec-
tronies”  and  the  recently
launched newspaper * Electronics
Weekly 7.

Low Power Television Station
for Ballachulish

TI"HE Postmaster General has
‘& approved in principle a pro-
posal by the BBC to build a low-
power television station near
Ballachulish, Argyllshire. The

-

< X

station already approved for
Kinlochleven will receive its
television programme from the
existing BBC station at Rose-
markie via the satellite station to
be built at Fort William. This
plan necessitates the use of a
relay point at Ballachulish to
feed the programme to the Kin-
lochleven station. The BBC has
decided that, rather than provide
4 point-to-point link over this
part of the route, it would be
better to build a small satellite
station at Ballachulish that would
not only serve the mun purpose
of providing the feed of the
programme to Kinlochleven, but
would also give direct television
reception to some 1,500 people in

Taylor Woodrow Ltd. have installed Marconi closed circuit tele~
vision on the site of the new building they are erecting at the
junction of Gracechurch Strect and Fenchurch Street. The instal-
lation enables the public to watch building operations in progress
on a 2lin. monitor fitted in a public observation platform. This
illustration shows a Marconi engineer fitting the closed circuit
television camera on the roof of a building adjoining the site.
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the immediate neighbourhood of
Ballachulish.

The new station. the site and
technical details of which have
not yet been authorised. is to be
built concurrently with the other
satellite stations in Stage | of
the BBC's scheme. all of which
are scheduled for completion by
March 1962.

TV as a Public Observation Aid

THE first public * televiewing ”
platform at a building site

in this country is now in use at

Gracechurch Street. London.

Taylor Woodrow Construction
Ltd. " have installed Marconi
closed-circuit television on the
site of the new building they are
erecting at the junction of Grace-
church Street and Fenchurch
Street, E.C.3.

A Marconi 2lin. monitor in-
stalled on an observation plat-
form at Gracechurch Street en-
ables the public to watch work
in progress in areas which would
otherwise be hidden from view.
A control unit mounted near the
monitor enables the public to
move the camera in bearing and
elevation to view different parts
of the site.

An industrial camera complete
with a remotely controlled pan/
tilt head has been fitted on prem-
ises overlooking the site. where
work will be completed by
autumn. 1961.

The TV installation is a devel-
opment of the public observation
platforms first introduced to
building operations in  this
country by Taylor Woodrow in
1955. “Televiewing ¥ will pro-
fong the life of observation plat-
forms. which are normally dis-
mantled as building progress
screens the view.

Stockholm Exhibition

HOTOMULTIPLIER tubes.
' of the type used in space
rockets for measuring radiation
_hundreds of miles above the
earth, were among the display of
special valves and tubes. manu-
factured by E.M.l. Electronics
Ltd.. shown on the stand of
Swedish SAAB Aircraft Com-
pany. at the recent Fifth Inter-

national Instruments and
Measurements  Exhibition in
Stockholm.

- A vidicon television tube which
cdn ‘“‘remember” a transient
picture for up to two minutes
after the subject has passed out
of camera range, and microwave

and
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Dr. H. K. Henisch, of the Department of Physics, Reading
University, lectures in the first of the new series of Discovery,
Granada TV’s schools programme for sixth formers.
Every Thursday at 11.40 a.m. Granada TV’s Discovery can be
seen in the North and Wales and the West. Dr. Henisch’s subject:

* Semi-Conductors ”.

klystron valves of the type used
by the Eurovision network of
radio links. for televising such

events as the Olympic Games to

Stockholm and other cities of
Europe. were also shown.
Visitors to the exhibition were
able to see the latest E.M.IL
closed-circuit  television equip-
ment. This system. which is
being used for applications as
varied as police control of traffic
auditioning of television

artistes, has recently been

installed in the offices of a leading
Wall Street stockbroker to show

busy executives a continuous
picture of the latest ticker-tape

price changes.

During the Exhibition. the

SAAB Company also showed a

range of E.M.L. stroboscopes
and oscilloscopes in their Stock-
holm offices. These included

E.M.1.’s latest high-power indus-
trial stroboscope which “freezes”
fast-moving

mechanisms  for
observation and critical adjust-

ments without interrupting pro-
duction. This stroboscope. which
uses
Xenon
flash rate of up to 60.000 flashes
per minute.

intensity
has a

ultra-high
tube.

an
discharge

Appointment
MR. Michael Clark, Director of

the Electronic and Equipment

www americanradiohistorv.com

Group of The Plessey Company
I.td. announces the appointment
of Mr. George A. Smith as Com-
mercial Executive of that Group.

This Plessey Group includes the
Telecommunications, Electronics
and the Domestic Equipment
Divisions and Hagan Controls Ltd.,
with a total pay-roll of over 4,000
people. In this appointment he
will be responsible for the co-
ordination of the four sales organi-
zations within the Group.

British Instrument Display in
Germany

THE Board of Trade 'and the
Scientific . Instrument Manu-
facturers Association (S.I.M.A))
co-operated for a second time in
the organisation of a collective
display of British scientific instru-
ments at the triennial Intér-
national Congress and Exhibi-
tion of Measuring Instruments in
Dusseldorf. which was held this
year from October 19th to 26th.
This year's collective British
display followed a successful
combined effort by the Board of -
Trade and S.I.M.A.-similar .to
the first event of the same exhibi-
tion in 1957. Twenty-five firms
have displayed their products on
the official stand. which covered
an area of 5,000sq ft. .


www.americanradiohistory.com

December, 1960

PRACTICAL TELEVISION 129

By G. K. Fairfield

viding the EHT required for television

equipment often arises where servicing or
experimental work is undertaken. Salety require-
ments demand that the type of EHT unit chosen
should not be capable of giving a lethal shock as
very high voltages are in use. Consequently a
simple transformer system for increasing the A.C.

THE need for a compact unit capable of pro-

———0
. HT+
300v

Fig. 1.—R.F. oscillator circuit (grid-leak bias).

mains potential to a high voltage. followed by a
rectifier or voltage-doubling circuit may not be
used and therefore one of the various types of
- high-frequency circuits that are available must be
employed. In addition to its use us a test source,
the provision of EHT independently produced. will
simplify the design of the line scanning section of
the television receiver. which usually provides, by
line-flyback action, the EHT for the CRT. The
brightness of the screen will not then depend on
the action of the time-base. and since the separate
EHT unit can have better regulation. then de-
focusing on high-lights can be avoided and im-
proved picture definition results.

Methods of EHT Production

Two general methods are possible to produce
the high voltuge required and both lead to a
compact unit being produced which is quite safe
to use. The first of these is the R.F. Oscillator
system in which a class C oscillator, containing a
high-Q tuned circuit resonating at a radio fre-
quency provides an oscillatory voltage which may
be stepped up by transformer action and sub-
sequently rectified.

No.|—THE USE OF THERMIONIC VALVES

Since the resonuant Irequency is high, only small
smoothing capacitors are necessary in the rectify-
ing system and these cannot contain enough energy
to give a lethal shock. In addition their smaller
size. comparced with those necessary for mains
EHT production, allows a much more compact
unit to be designed.

The second method is similar to the way in
which the line timebase transformer operates to
provide a high potential from the flyback pulse
appearing across the deflection coils,

The principle is to “shock-excite” a tuned
circuit by passing a large pulse of current through
it at a repetition frequency that is low compared
with its self-resonant frequency. This current pulse
sets up a train of high frequency oscillations in the
tuned circuit which are then transformed to a
higher voltage and rectified in the same manner as
the R.E. oscillator system. This arrangement is
known as the ** Ringing Choke ™ or ** Pulsed EHT
System.”

In addition, circuits may be used where a tran-
sistor acts as a very effective switch and converts
a D.C. voltage into a square wave, also at a fre-
quency high compared with the mains supply fre-
quency. This waveform can also be increased in
amplitude by transformer action to a high voltage.
The use of transistors for this purpose is very
attraclive owing to the high efficiency of con-
version. and a future article will be devoted to a
description of their operation, and practical designs
will be discussed.

la

pulses

—g + g

Input grid voltage

Fig. 2.—Generation of current pulses.

In this article it is intended to describe both
types of thermionic valve circuits and show how
the regulation of such circuits may be improved
very considerably by the use of negative feedback.

R.F. Oscillator

This method consists of an R.F. oscillator hav-
ing a large secondary winding tightly coupled to
its anode " tank 7 circuit,

For maximum efficiency a class C oscillator is
used, the grid leak being of such a value that the
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minimum anode potential is small compared with
the anode supply potential.

Assuming an anode supply of 300V, let the
minimum anode potential be 50V. Then the peak

HTF
300V
=) — £ c3
opf] . 7[500pF

b

v

Fig. 3.—Circuit of the R.F. oscillator EHT unit.

A.C. potential developed across the tank winding
will be 250V. In order to have, say, 5kV across the
secondary winding the transformation ratio must
be 20:1. In practice a ratio of 25:1 is necessary
to take into account coil losses etc., and this cor-
responds to a transformer ratio of 15:1. This
winding will be so large relative to the grid and
tank coils that the frequency of operation will be
governed by the inductance of this coil together
with its self and stray capacitances to earth. The
frequency will be found to lie between 100 and
300kc/s.

R.F. Oscillator Circuit

A circuit of such an R.F. oscillator is shown in
Fig. 1. The circuit oscillates by virtue of the
positive coupling that exists between the anode and
grid coils L1 and L3. Oscillation build-up, at a
frequency determined by the tank or anode-tuned
circuit, occurs until grid current is drawn by VI,
This flows through R1, bypassed by C1 to radio
frequencies, and builds up a negative bias which
limits the action of the valve. After a few oscilla-
tions the bias increases to a maximum where V1
only conducts for each half cycle as shown in
Fig. 2, with the anode passing pulses of current at
oscillation frequency.

In the circuit shown in Fig. 1, the anode induc-
tance L1 is tuned by C2 to the frequency of the
circuit L2 and stray capacitances, shown dotted
as C. L3 is the grid coupling coil and need not
be tuned.

To prevent the tuning of the tank coil with C2
becoming too broad, L1 can be made about 600uH.
with C2 as a parallel combination of fixed and

re-set capacitors of 600pF maximum capacitance.

2 must then have 15 times the number of turns
as L1, and due to the large potential developed, it

December, 1960

is usually constructed in sections to avoid insula-
tion breakdown, The Q-factor of this coil is most
important and if this falls much below 450 then
excessive power will be dissipated in the coil, the
overall efficiency will fall, and the protective coat-
ing of wax given to the completed coil will melt,
increasing the danger of breakdown between
windings. Filament current for the high voltage
rectifier V2 can be obtained by an extra winding
on the former which must be suitably spaced or
insulated from other windings since it is at EHT
potential.

Disadvantage

A disadvantage of the arrangement shown in
Fig. 1 is that, should the valve cease to oscillate
for any reason, the large negative bias is removed,

- /’/2

Fig. 4.—R.F. oscillator coil construction.

and the resulting large cathode current may dam-
age the valve through excessive anode dissipation.
Using cathode bias as shown in Fig. 3, the anode
current is actually reduced on cessation of oscilla-
tions and no power is being delivered to the
external circuit.

Choice of V1 is governed by consideration of
the EHT required, peak anode dissipation at this
value of EHT, and peak A.C. potential. The latter
is important as the peak voltage between the anode
and grid is twice this peak voltage across L1,
hence the valve chosen must have adequate grid-
anode spacing to avoid internal * flashover” For
EHT potentials below about 7-8kV then a medium
impedance triode, such as a 6J5 can be used.
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The value of EHT produced
can be varied over small limits
by tuning the tank circuit. If
this process is carried too far
then poor regulation of the
output results. A better method
is to adjust the cathode bias
resistor and maintain the tuning
capacitor at optimum setting
where a maximum EHT is
produced.

With any design a value of
EHT will be found correspond-
ing to peak efficiency of opera-
tion. Above this value the
efficiency of conversion drops

and high anode dissipation
results, With the design des-
cribed, this optimum EHT is
about 6kV at a load current of
1001A.

HT+<)
200V

T2
Line Output
Transformer

EH.Z'A

N lOI o
4

v3
u4a3

Practical Design

Suitable component values
are given in Fig. 3 for an EHT
unit giving up to 7kV EHT, at
a load current up to 100uA—
usually quite adequate for most
cathode-ray tubes.

A diagram of the oscillator
coil is shown in Fig. 4. L1 is
the anode tank coil and consists
of 100 turns of 30/48 Litz wire
either wound between insulat-
ing cheeks or preferably wave-
wound so as to be self-support-

1|

co=
500p0F

ing. L2 is the main EHT

winding and is found in six

sections each of 250 turns.

Thinner wire is chosen to avoid excessive bulk and
6/5 Litz wire will be suitable. Litz wire is used
to give a high Q-factor by avoiding * skin effect”
—that is the high R.F. resistance that occurs in
solid wire owing to the high frequency currents
travelling only at the surface of the wire. L3 is the
feedback winding and need only have about 50
turns of 38s.w.g. wire to couple sufficient energy
into the grid circuit. Fuairly tight coupling is
required but this is limited by the nearness to which
L1 can approach the high potential end of L2. A
satisfactory arrangement is to wind L1 and L3 on
either side of L2 as shown in the diagram.

The filament winding L4 will depend on the
requirements of V2—thehigh voltage rectifier. Using
an EY51, 24 turns of 23s.w.g. polythene covered
wire will suffice. To avoid * tracking "—a gradual
breakdown of the paxolin former due to the voltage
stress across it—the completed coil is given a fairly
thick coating of soft wax.

Screening of the complete oscillator is necessary,
both from the point of view of interference with
neighbouring broadcast receivers. and avoidance of
interference patterns on the screens of the television
receiver which is being supplied by the unit. A
close mesh wire screen will be necessary to enclose
the coil completely or complete circuit, care
being taken to ensure that adequate clearance is
maintained between the screen and the high
potential points.

Fig. 5.—Ringing choke circuit.

Ringing Choke Unit

The ringing choke system is rather elaborate but
has the advuntage that it is easier to modify the
circuit to produce control over the regulation of
the EHT produced.

The principle has been stated earlier in that a
valve is pulsed repetitively into current which
flows through an inductive circuit. thus setting up
a large resonant voltage ucross it. To pulse this
valve a sawtooth generator is used and it is con-
venient to make this a blocking oscillator similar
to that used in the time-base sections of the tele-
vision receiver.

If an additional winding is placed on the output
transformer core then the voltage developed across
this may be rectified und fed to the driven valve as
a controlling bias and in this way any increase in
load current can be made to cause an increase in
the amplitude of the current pulse. thus maintain-
ing the EHI voltage constant. A circuit of the
type is shown in Fig. 5. ’

The triode section of V1 functions as a blocking
oscillator and provides a sawtooth driving wave-
form to the grid of V2. This has an inductance
.1 tuned by C8 in its anode circuit and by auto-
transformer action provides a large pulse voltage
across the EHT winding L2. Rectification of this
pulse voltage is carried out by V3 which develops
gw EHT voltage across the smoothing capacitor

9.
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Feedback action is carried out 12
by coupling winding L3 to the
diode of the double-diode triode
V1. This rectifies the pulse 1=
voltage induced in L3 and
develops a D.C. voltage across

AN

the diode load R9 proportional 0
to the peak value of the EHT
pulse. Controlling action is
obtained by feeding this as bias o
to V2 such that as the load across
C9 increases, then this bias is

\wedback

reduced, allowing V2 to supply
more current to the transformer
windings. If the load is reduced
then the bias is proportionally
reduced and less current is sup-

With feedback but with
COnNMN

ections for L3 reversed

plied by the valve.

\\
I ~.

Thus the EHT potential tends 6
to remain constant irrespective
of the load current supplied. To
render this action more effective Eld
a fixed voltage is added in series
with the peak rectified voltage

N

‘ .
w feedback

[ —

so that as the load varies then
the percentage variation of the

resulting control is greater than o
that of the induced peak.
Consider a change in recti-
fied bias of from 12 to 15V due
to a change in load current. This
represents a change of 25per cent in bias value.
Now if 10V of fixed bias is deduced from this
then the change is from 12—10=2V to 15—10=
5V, ie. a 150per cent change thus rendering the
arrangement much moresensitive to changes in load.
The effect of this feedback on regulation of the
supply is illustrated in Fig. 6 which shows the
change in EHT output with and without the feed-
back circuit connected.

Transformer Design

A blocking oscillator transformer as used in line
timebase operation may be used for T1. A suitable
design has been described in the October 1957 issue
(now out of print). The output transformer is
wound on a paxolin former }in. in diameter with
the turns given in Fig. 7. Windings L1 and L2
should preferably be wavewound and the gear
ratios for a Douglas wave-winding machine are
given in the diagram. A satisfactory coil may be
obtained by winding this between thin perspex
cheeks cemented on to the former. These cheeks

ral
} FX1336°
| Ferrite core

Fig. 7.—Construction of the transformer.

100

200 300
Load current (nA)

400 500

Fig. 6.—Regulation of ringing choke system.

should be separated by a gap of tin. and the 1,500
turns pile-wound between them. The whole coil
should be impregnated in soft wax for insulation
purposes.

A ferrite core is used for the transformer con-
sisting of two U-shaped cores (Mullard type
FX1336) with a 0-003in. paper spacer in each gap.
The heater winding for the EHT rectifier can con-
sist of six turns of 20s.w.g. polythene covered wire,
(the *“inner” of television coaxial cable will be
found quite satisfactory for this purpose) wound
on one of thege limbs as shown in Fig. 7.

It is important to connect the feedback winding
in the correct sense to obtain best regulation and
Fig. 6 shows the effect of incorrect connections.

Performance

With this design a regulated supply of 6kV is
obtained adequate for supplying currents up to
200uA.

Higher voltages than this can be supplied by
adjustment of the fixed potentiometer R8R9 with,
of course, reduced regulation performance. The
limit being reached at 11-12kV with this design.

(To be continued)

WINDING DATA FOR FIG. 7

Winding No. of turns and wire gauge
4/5 40 turns of 0-026 enamelled copper wire.
/2 500 turns of 0-0058 enamelled and
single-silk wire (wavewound).
2/3 1,000 turns of 0:0048 enamelled and
single-silk wire (wavewound).
6/7 6 turns of polythene-covered wire.
A B CDEF
Gears for windings |/2and 2/3 42 31 36 48 80 40
(Douglas machine)
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A BAND Il
LOFT AERIAL

A 10-ELEMENT DIRECTIONAL ARRAY
By A. R, Richards

ANY articles have appeared in Practical
M Television from time to time on how to

construct a suitable array tfor Band 111
transmissions.

Substitute for Metal Elements

Nothing basically new is offered in this article,
other than to introduce a suitable substitute for the
normal metal elements, and which should simplify
the construction, even for the very inexperienced
constructor.

The whole array is constructed with a length of
1lin. x #in. timber, a dozen #in. x 3ft dowelling rods,
and a box of aluminium cooking foil. The total
cost amounts to less than 10s.

There is no real need for perfection in placing the
foil on the dowel
rods, and wrinkles
will not impair the
efficiency of the ar-
ray. Cut 3in. wide

Aluminium foil
round dowe/\'_

strips of foil to
length and roll Coaxial lead—in
around eachelement

lengthwise. Any
method can be used
to hold the foil
such as glue, elastic
bands, cotton, thin
wire, etc. The direc-
tors are then nailed
to the majn support
with panel pins,
taking care that the
centre of each direc-  Fig. 2.—The method of making
tor is properly in the elements from aluminium
line (Fig. 1). foil.

Bare dowe/

round dowe/

H
i
Aluminium Ol """ {
¢
2
¥
1

Connecting the Feeder

The two main lengths of the folded dipole are
wrapped with foil in a similar manner to the directors
and reflector, with the exception that the wrapping
on the one length allows for a {in. to }in. gap at the
centre. Two 2in. lengths of dowelling rod are then
cut and these are nailed to the ends to form the
foided dipole, and over these ends are wrapped more
foil taking care to bond this with the foil on the main
elements. The folded dipole is then nailed in the
appropriate position on the main support, and it
thought necessary, further short pieces of dowelling
rod can be used as struts for the outer element of the
dipole to give additional support. These are easily
nailed in situ providing reasonable support is made
beneath the dowelling rod when being nailed. Bare
lighting flex wire is wound firmly around the ends of
the foil at the gap of the folded dipole outer element,
and to these ends are soldered the co-axial down lead
(Fig. 2). A lin. wide strip of foil is attached to the
centres of all the directors thus connecting them
together.

PRACTICAL TELEVISION
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between each Director is 6° between Dipole,
and Director, 6 “and between Dipole.and Reflector, ié

Spacin

Fig. 1,—The construction of the aerial.

Mounting

It is necessary to stress that the array must be sited
in the loft with the maximum available space above
and to the sides.

Mounting can be carried out by placing a board
across two rafters, to which has been nailed a 6in.
cube of wood suitably drilled to receive the #in.
vertical dowelling-rod mast. An elastic band will
effectively hold the co-axial down lead to the hori-
zontal support, and the lead can also be anchored to
the rafters when the correct positioning of the aerial
has been obtained.

This aerial is highly directional, and a deviation of
lin. to 2in. will appreciably vary the signal strength.
However, no real difficulty should be experienced in
swinging the aerial to the best position to receive
maximum signal.

Band 1 aerials or V.H.F. aerials generally can be
constructed quite simply with this method of con-
struction, and many experiments can be carried out
cheaply and without waste, as the dowelling rods can
easily be spliced to make them longer should an
aerial for other frequencies be required.

ELEMENT DIMENSIONS

Channel Reflector Dipole Director
() (2) (3)

ft in. ft in. ft in.

8 27 2 5% 2 2

9 2 66 | 25 2 1%
10 2 5% 2 4 21
1 2S5 2 3% 20

Directors numbered 4 to 10 may each be }in.
shorter than their predecessor; for example,
for channel 9, director No. 4 would be 2ft lin.
long and director No. 5 2ft 0%in. long, etc.
(Note that the number of directors may be
varied to suit the available space.)
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Replacing CR Tubes—13

R.G.D. AND REGENTONE RECEIVERS
(Continued from page 85 of the November issue)

AVING dealt with unboxing and removal of
the CRT in the R.G.D. Deep 17, we how deal
with the boosting and focusing procedure.

-Boosting

Use a 6:3V CRT transformer and connect the
boosted secondary to. pins 1 and 12 of the tube,
having removed the previous two leads from these
pins, and joined them together to complete the
heater chain. Mains voltage for the transformer
.may be obtained from between the set side of the
mains fuse and chassis.

"Screen Cleaning

In all cases the chassis is removed from the
cabinet to clean the screen as outlined in * Un-
boxing.”

Focusing

“The 17", *The 21", and earlier models have
-a magnetically focused tube which has as its pic-
ture shift device a shuffle plate just forward of
the focus magnet adjustable by a bent metal strip
at the top. The tube neck is centred within the
.focus magnet by a wedge-shaped rubber ring which
should be removed with the ion trap magnet when
replacing the tube.
.. On_electrostatic models, focus is adjusted by
touching the lead attached to pin 6 on to various
other electrodes around the tube base, and fixing
it to the one which gives the best focus. This
adjustment seldom needs altering when a tube is
replaced.

MODEL TI4 Transportable
Unboxing

Remove the main control knobs (the inner two
are grubscrewed in, and retain the outer two) and
the cabinet back. Take off the two rear rubber
feet and the green earth wire. Remove the handle,
which is held by two screws located beneath the
plastic trim over the handle support, and which
should be picked out to gain access. Remove the
two insulated spacers from the lower chassis secur-
ing screws and withdraw the chassis.

Changing the CRT

Discharge and remove the EHT cap, CRT
base, ion trap magnet and picture shift magnet,
keeping these latter two in a safe place away from
strong magnets and each other. Remove the four
self-tapping screws holding the tube support board
to the top edge of the chassis and the two diagonal
support struts to the side of the chassis and with-
draw the CRT assembly. Clean all parts
thoroughly before reassembling,

Setting Up

Ensure that the scanning coils are seated well
forward on the tube neck, adjust ion trap and
picture position magnets in turn for the brightest

possible picture centrally placed on the screen.

By H. Peters

The ion trap magnet should not be used to posi-
tion the picture at the sacrifice of brightness.
Focusing is adjusted by the small pre-set resistor
mounted on the tube base. |

Boosting the Tube

This is performed in exactly the same way as
on the Deep 17, detailed above.

Models 605. 590. 610. 611. etc,
Warning; 110deg tubes are used.

All the above receivers use a wide angle 110deg
tube. It should be realized that the more the shape
of a tube departs from the traditional goldfish
bowl the greater are the stresses set up in the glass
under high vacuum. The risk of implosion when
handling is therefore theoretically greater than with
earlier shapes of CRT.

Unboxing Modei 605/590

Lay face down on a soft cloth, remove two

back scréws and lift off the cabinet.

(Continued on page 148)

“Pincushion"
corrector magnet

Picture
positioner

Tube clamplng bana :
Fig. 5.—R.G.D. 605/610 series—plan view.
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Receivers

PR R A

No. 62—THE DEFIANT TR1456T AND TRI756T SERIES

HESE receivers bear a close resemblance to
T several other receivers of well-known makers.
Probably the closest relative is the
Regentone 143T, and these notes may be used
in cautious conjunction with these models. There
is, however, absolutely no resemblance between
this range and the R.G.D. 1455-1456 series, the
chassis and circuit being completely different.
Defiant models covered by these notes are, in
addition to those above, TR1456TL, TR1456C,
TR1456CT, TRI1756TD and TRI1756C. Three
types of tube are fitted, a Mazda CRM171 17in.
rectangular, CRM141 14in. circular (actually
134in.) and CRM143 14in. rectangular.
The electrical shift controls are fitted in 17in.
models only and there are minor component
differences.

Common Faults
The most common fault encountered by the

PRACTICAL TELEVISION
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Television
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By L. Lawry-Johns

writer is failure of the metal rectifier, especially
when the original 14RA1-2-8-2 (short) or
14R A1-2-8-3 (long) is fitted. The normal symptoms
are no sound, no vision, valves light up but no
raster or hum from ihe speaker. This generally
only necessitates replacement of the contact cooléd
rectifier, MR1, which, as shown on the chassis
layout diagram. is bolted on the front centre of
the chassis. A replacement, FC101 (short) or FC31
(long) should be fitted. Occasionally the H.T.
fuse. 500mA, or 1A on some models, will be found
blown. due to a short on, or in, the rectifier, and
this can blow the 1-5A mains fuse at times.

Dull Negative Picture

When the picture lacks brilliance or what may
be termed crispness, having a uniform grey appear-
ance with silvery highlights, worsening when the
controls are advanced, the tube may be assumed

R58

R85
22K

R6!

,
%ﬁgg 5
33K0 F %0
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R53
202K
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Fig. 1.—The video amplifier, sync separator and frame timebase circuits.
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On some models MRI is
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Centring screw 1
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Focus—
Controf

vr 30L1
RF Amp
lon trap
magnet
CRMI77
Tubes CRM 14/
CRM 143

8124 base socket

Fig. 2.—The above-chassis layout.

to be losing emission. Check the setting of the
ion trap magnet on the rear of the tube neck (set
or maximum brilliance), and make a voltage check
across the heater pins 1 and 12. In some cases
these tubes seem to lose some heater resistance,
thus causing the voltage drop across the heater
to fall. Even though the cathode may be in good

order, its temperature is lower than that specified
and the beam current is correspondingly less. The
provision of a 12:6V heater transformer (13V is
usually supplied) will overcome this trouble and
restore the emission if the cathode is in good con-
dition. When this is done, remove the original
heater leads from pins 1 and 12, connect these
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leads together and shift the green lead on the mains symptoms are m
voltage adjustment one letter up,
mains supply for the transformer may be obtained
with a lead to the chassis and a lead to the main

1-5 fuse.
There are occasions, however, when the

Fig. 3.—Simplified under-chassis view.

VR2
J Contrast
] ver
1"
GO!..... CG6E Sound Detector Lt
MR2... . WXE  Sound Limiter /o
MR3... 39KI . C/j On/Or?
J..... 39 Sync. Clipper A |

137,

isleading unless carefully studied.
e.g. C to D. The When the brilliance control produces a fairly bright
raster although the contrast only shows a negative
or thin picture when advanced, check the V6 20F2
anode load resistor 6-8k, the cathode 330(), and

the video choke L25-L40, R54, etc. The video
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Fig. 4.—The sound detector, limiter and A.F. output stage circuits,
(‘ X’ marks a test-point)

coupling capacitor C98 may occasionally be
found o.c.

Frame Faults

The most common frame trouble is compression
at the bottom of the picture. This js usually due
to a failing Vi1 ECLS0. Replacement of this
normally restores full height and linearity once
the controls have been reset. If, however, valve
replacement fails to cure the condition, attention
should be directed to the biasing. which is unusual.
It will be seen from the circuit that the cathode
is returned to the chassis with no bias resistor.
The bias is applied to the control grid pin 9 from
the oscillator which when the stage is working is
a source of heavy negative potential, via R68
(47M) and R69 (I-8M). The actual bias applied
depends upon the value of these resistors, C65
(0-14F) and the linearity network R73 270k and
VR7.

Complete Loss of Frame Scan

When only a bright horizontal line is visible
across the screen, V11 should be checked and if
this is in order a voltage check made on pins 1
and 6. Full H.T. should be present at both these
pins, allowing for a slight drop across the trans-
former windings. If there is no voltage at pin 6,
check the blue lead H.T. If H.T. is present here,
the transformer T3 has an o.c. primary winding.
A cold resistance check should record about 7500
between the blue and red leads. If the voltage

is present at pin 6, check pin 1, where the same
remarks apply to T2, green and red resistance
reading about 780Q.

If these voltages are present and V11 is in order,
check C65, which may be shorted.

Frame Hold

If the picture rolls with the hold control set at
one end of its travel for the best condition without
locking, check V11, R70 and C64. Alternatively
if the picture rolls up or down but will not lock,
check MR3 (39K1), R116, R117 and C63. If both
line and frame holds are critical or cannot bhe
obtained at all. check V10. R63. C59 and C102
(250uF H.T. decoupling). If this capacitor is open
circuited the loss of hold will be accompanied by
hum. sound on vision and other symptoms, depend-
ing upon the setting of the various controls.

Intermittent Sound

This normally shows as a sudden drop in volume
or sometimes complete loss which is restored just
as suddenly. sometimes by the operation of a light
switch in the house. by switching channels or even
by removing and replacing the aerial plug. This
should immediately direct attention to C82 and
C83. both 0:01zF audio coupling capacitors.
Firmly moving each will usually show which is
the culprit. 1t is pointed out, however. that C88.
0-01uF. could eaually be at fault, as could a poor
connection anywhere in the V7-V8-V9 stages, and
GDI1 should not be neglected in this respect.

(To be continued)
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BRAND NEW AM/FM (V.H.F.)

ush

Tapped input 220-235 v, and 226-250 v.

Chassls size 15 x 6% £ 5in, high. New manufacture.
| Ilgllall‘lﬂ x 4in. in gold and black.
! ck-

ith all
Covers
Va.lge

to fit chassis, . 20/-.
TERMS:—(Chassis) £4.16.8 down—10/- carr.—and 6 Monthly Payments
0/-, or with Cabinet & Speaker £5.9.8 down and 7 Monthly Payments

CHASSIS AT £13.6.8. (P.&P.10/-)

A.C. ONLY.

up, Extension Speaker, Ae.. E, and Dipole sockets. Five ‘‘plano”

buttons—OFF, L.W., M.W,, F.M. and Gram. Aligned and tested.

valves & O.P. Transformer. Tone-control fitted.

,000-1,900 M. ; 200-500 M.; 88-98 Mc's.

s EZ80 rect., BCHS1, EFeg, EABCS0, EL84, ECCS5. Speaker & Cabinet
hassis. 4716, 10 x 6in, ELLIPTICAL SPEAKER,

[«

W éHAsHIS. DUSTY AND TARNISHED THROUGH

A
STORAGE at £10 (10/- P, & P,), Working and unused but only 3 months’
guarantee. :

“READY TO USE"” ITA CONVERTER

We are specialists in ITA Converters, Our converters give
direct switching ITA to BBC. metal rectifier. co-axlal plug,
Can be fitted in 5-10 mins., and need no
alteration to your set. ALL AREAS, ALL
SETS. ALL CHANNELS. 12 months’
guarantee (3 months on valves).

Separats gain controls. Valves PCF80
and PCC84. Switch positions ITA (I—
ITA (2—BBC. Bakelite moulded cabinet
8t x 4 x 6{n. £5.5.0. P. & P.3/-.

REGUNNED TUBES
Mullard and Mazda, all types. 12 months' guarantee.

grade guns.
# incn £5.0.0

17 incn £5.10.0

Carriage and Insurance 12/6.
and NEW COSSOR 10 inch, 108K, 20/- (P. & P.).

First

OFFER OF 13-CHANNEL
INCREMENTAL TUNER
LF. 34-38 Mc/s without valves, Removed
from chassis but In working order.
¥ PCF80 and PCC84 required.

7/6 (@8 P. & P.). Enobs 2/8 extra.

NEW ITA AND BBC TUNER.
By well-known manufacturer tor
superhet TVs with 35-38 Mofs LF.
For all areas; covers all 13 channels.
8witch gives BBO_and two

selections. Suits G.E.C. sets BT4543,
4544, 5146, 5147, 5543, 5643, and 6641
Easily adapted as aerial converter, and
instructions can be provided (ree. . Has ITA and BBC oo-axial
sockets and separate galn co.

controle,
WITH VALVES PCF80 and PCCB4, 32/6 ;P. & P, 3/-).
Some without valves at only 12/6 (P. & F. 3/=).

without alteration.

PERSPEX UNSCRATCHED, (Post 8/~ each or 6 post free.)

161 x 14b X Mgin. 7/6; 124 x 8 X in.. 4/8.

Armour Plate Glass 161 x 14 x Yy n. 7/8.

AUTOMATIC RECORD
CHANGERS, COLLARO
CONQUEST with manual play
also. Turnover crystal pick-up,

49peed. A.C. mains 200-250 V. \
see illus. 0 . H
£7.10.0 : %5 B
B.S.R. 4speed UAl4, 8uto- "'_-'.‘3}
changor 87.10.0 or STEREO :

Uas for only £6.17.8 (carr. 5/-
on either).

THE “CABY" TEST METERS
In moulded case. Prices in-
clude Test Prods.. Batteriés
Instruction  Book, FULLY
GUARANTEED, Also measure
db, Accuracy: A.C. 3 per cent:

D.C.. 2 per cent.
£4.17.6
B2 £6.10.0

A-10

A-10—3K ohms/v, en A.C. and D.O, volts (;10. 80, 250, 500 and
1000 v.); 10K IM ohms: § mA, 25 mA and 250 mA, D.C. Size:
Bi x 31 x liin. eight 17 oFs.

B 16K ohms/v. on 0.5 v. and 2.5 v.. 4K ohms/v. on 10, 50, 350,
500 apid v.. A,C. ang D.C. Resistance, 2K, 200K, 2M and 20
ohms; D.C. Current. 100 microA., 2.6 mA, 25 mA, 250 mA.
5% x 31 x 2iin, Weight 24 ozs.

THE BRA
TURRET
£7.7.0 post free. Complete

insgructions. State set
and model number when
ordering,

Converts your 6-channel
BBC only set to receive
ITA as well.

1ITA AERIALS C“ppln’ to existing mast 1-2in. dia, 3-element,
j-3 5-8l., 30/~ 9rel., 50/-; Loft mounting, 3-el.. 80/~ 6-el., 26/
ombined 5 hgie BBC and 5-el, ITA, 75/- with chimney-lashings:
Co-axial bdble semi-air-spaced, 7d. yd. or 20 yds.. 11/-. Aerial
prices carr. pald, Postage on cable 1/~

NEW WAXED TUBULARS, 350 v. or above, 3 of each, 0.00L
0.002, 0.005, 0.01, 0.02, 0.05. 0.1 mF. Total 21 for 4/8, post pald.

GRAMOPHONE .
AMPLIFIER with 5 in.
SPEAKER. On_Fabric-
covered Baffie 12} x 5in,
Mains and Output Trans-

formers, Valves EZ40 and

= EL4l, Tone and Volume

Contrpls. UR/Od switch, Plenty of Volume. Fully Guaranteed.
Two obs supplied. Ready to play. Useful for Stereo.

ONLY 57/-, post 3/-

LISTEN
WITHOUT INTERFERENCE

Fully built V.H.F.IF.M. set, Wired,

allgned and tested, 4 Mullard valves:

| with mains transformer, 88-88 Mc/s.
ON1.Y £8.8.0 (4/- carr,), Cheap room

dipole .. 300 ohm twin feeder,

6d. vd. Valves 3 months’ guarantee,

%‘ncorporates Mullard Permeability
uner.

Delivery by return. C.0.D. 3/- extra, Terms: Cash with order
or one-third down and balance plus 7/6 (up to £7.10.0) in four
payments. Balance over £7.10.0 add }/- in £1 and

e thand {nonthly payments. See special terms for

"M.-F.M. chassis. All new goods unlees stated. Send 6d. for
EW 20-page catalogue.

GLADSTONE RADIO

Camberley closed Sats. Portsmouth closed Weds.

POSTED ORDERS TO CAMBERLEY PLEASE
58A HIGH STREET, CAMBERLEY, SURREY. Tel. 2271
and 247 NEW ROAD, PORTSMOUTH
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FIRST

IN QUALITY -
FOREMOST
IN ECONOMY

TUBES LTD | ¢

SUFFOLK HALL, 1-3 UPPER RICHMOND ROAD, PUTNEY, S.W.I5
Telephone: VAN 5267, 4304

e

December, 1960

Suffolk’s reputation for reliability ac-
counts for the rapidly increasing
popularity of Suffolk rebuilt tubes. Now
you can obtain “NEW ALUMINA”
C.R. Tubes of all types completely
rescreened and aluminised—at an excep-
tionally low price!

127 £5. 14”7 £5.5. 15 & 17" £5.10.

21" £8.

Sensational value with the existing range
of picture tubes!

127 £4.10. 14" £4.15. 15" & 17" £5.
217 £7.

Suffolk’s FULL 12 MONTH GUAR-
ANTEE is your assurance of satisfaction,
You get FREE DELIVERY anywhere
in the U.K. when you trade with
Suffolk, the largest independent tube
rebuilders in London.

THE ALL NEW
D l COMPLETELY REPROCESSED
PICTURE TUBES

. Real performance
L '--"J;l with brand new

.q'f" Mullard, Mazda. etc, == ot
{TH7 ) gun units 17
ij I-""\,:'n — /

Filly rescreened

1 with lates: type

Y small particle silver
| activated screens

e

ALL tubes are !
DIRECT

plug-in

replacements ,I'I

All tubes aiu~
minised for
brilliant daye
Specially selected light viewing
reprocessed glass envelopes  _ |
FULLY GUARANTEED 12 MONTHS
EXACT replacements for ALL MULLARD, MAZDA, COSSOR, E.E., GEC,
FERRANTI, BRIMAR, EMITRON. EMISCOPE (Incl. hard glass) type’

127 ... ... ... £5.10.0 20 Gladly refunded if you
147 ... ... ... £5.17.6 / B G X
15%-17"... ... £6.10.0 C.W.0.-C.0.D. Pos- & Ins. 7/¢ (pass.)

MILNT HORPE
KENDAL TUBES i:xea:
WESTMORLAND

FOR
SOLDERING

THAT'S
CERTAIN .. .

Trade Mark
Best electric soldering irons in the
business ~ first choice with Industry
.-:." for over 25 years. Full range available,

Tdfs 25 watt model illustrated, For leaflet writeg

CAEIL)CABLE DIVISiON

Assaclated Electrical Industrles Limited

Distribution Equipment Sales Department.

145 Charing Cross Road, London, W.C.2.

Tel. GERrard 8660,
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Line OSCillator llllill|ll||Ill|l|||IlIlIII|lIIIl|III|IlIIIIIIIllI|||l|IlllIIIIIIIlIIIIIIIIIIIIHIIlll |
R and SYnC Clrcults

No. 2—SYNCHRONISATION PROBLEMS

(Continued from page 94 of the November issue)

AVING dealt with the basic requirements of

line oscillator stages, the next step is to

discuss the circuits involved in_line sync
separators and pulse-forming stages. First, how-
ever, the effects of variations of H.T. and of
component tolerances must be considered.

Change of Oscillator Frequency with Picture

Brightness
- If the oscillator is fed from the boost H.T. line,
or if the main feedback is obtained from a tap on the
line transformer, the frequency may change as the
picture brightness is increased or decreased either by
means of the control or due to a change of programme
or scene. This is because any change of brightness
alters the loading on the line output circuit and thus
affects the amplitude of the boost H.T. voltage and
the pulse fed back to the oscillator. :

An exception to this occurs when a stabilised line
output circuit is used, where the voltages change only
a very small amount over a wide range of loading.
These circuits are uncommon at present but will
probably become more popular in the near future.

The change of frequency is undesirable because the
hold range has to be increased correspondingly, to
the detriment of the sync performance, and even then
the picture may break sync when the brightness is
changed, if the hold control happens to have been
adjusted near the end of its range.

If the trouble is due to changes of boost H.T., the
obvious cure is to return the oscillator to ordinary
H.T. instead, if the other circuit characteristics permit.
Changes of feedback amplitude are not easy to com-
pensate because they are inherent in the circuit, and.if
the fault is serious it is probably best to use a different
type of oscillator, unless the time and equipment
necessary for a full-scale investigation are available
to the reader, in which case the aim should be to
alter the circuit so that another frequency change is
induced of the opposite sense to cancel out the
first one.

Circuit Tolerances and Component Ratings

The commercial setmaker has to take a great deal
of trouble to investigate the effects of component
tolerances on the working of a circuit. This is neces-
sary to avoid making a large number of reject re-
ceivers which have failed to pass the stringent
production tests because the tolerances added up the
wrong way. Fortunately the home constructor is not
much affected by tolerances, since he is only making
one receiver, and he can afiord to ignore this aspect
of the task.

In the case of component ratings the setmaker is
again vitally interested, because any carelessness in
the specification of components will cause a lot of
unnecessary and premature failures in customers’
sets. The home constructor is also concerned, al-
though not quite so seriously, because he does not
want any unnecessary faults either.

J

By A. G. Priestley

The thing to do here is to measure or calculate the
currents, voltages and powers in each part of the
circuit and then to make sure that components of the
correct rating are used. This applies particularly to
valves, and great care should be taken to avoid
exceeding any of the published limits, as this invites
an early failure, and will prove expensive. Valve
makers do not want to limit the usefulness of their
valves, but they are forced to do so in order that their
products shall give good service. _

It is as well to bear in mind, too, that resistors of
over 1M and of small size and wattage rating do not
always take kindly to pulses; even quite
small ones. In such cases it is best to err on the side
of safety and use 1W types where a }W component
would be adequate in theory. They are also easily
damaged by too much soldering.

Pulsed applications commonly occur in the fre-
quency controlling circuits of line and frame oscil=
lators, and also in the feedback stages of the frame
output valve. This is a good point to bear in mind
when servicing a receiver, since by replacing a W
resistor by a 1W type, you may prevent repetition of
the fault.

Line Synchronisation

1n an ideal receiver, fed from a perfect transmission,
the sync pulse always arrives at exactly the correct
moment and triggers the oscillator so that the next
line of the picture starts in precisely the right place.
This means that the edge of the raster will be perfectly
straight, and any vertical line will appear ‘“‘clean”.
(Fig. 4.) This is what we mean by good synchronisa
tion.

In practice. however, electrical noise is generated
in both the aerial and the receiver circuits and this,
added on to the sync pulses, causes them to trigger
slightly too early or slightly too late. As a result the
individual lines of the picture will be displaced, and
vertical lines will appear ragged. (Fig. 5.)

In areas close to the transmitter (called the service
area) the signal picked up by the aerial is so large that
the noise forms only a very small proportion of it.

Vertical lines on @ picture

Fig. 4 (left)y—Part of a “clean” picture.
Fig. 5 (right)—Part of a “ ragged ” picture.
Note the random displacement of the lines.

Consequently with almost any type of synchronisation

arrangement the displacement of the lines in the

picture will be so small that the picture detail will
look clean.

|
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In the outer region of the service area the signal is
not so strong and the noise forms an appreciable part
of the total signal; consequently care is needed in the
design of the sync circuits,

In the fringe arca the signal-to-noise ratio is so
poor that special synchronisation circuits have to be
used in order to obtain a stable picture, and these are
usually of the so-called flywheel type. Often the
entertainment value is small. even if the picture is
steady, because the detail tends to be lost amongst
noise.

Other Causes of Poor Synchronisation

Wben considering the causes of poor synchrpnisa-
tion in general, the electrical noise generated in the

Fig. 6 (lef)—Squaring. .
Fig. 7a (right)—Part of a picture comprising
dark grey and white horizontal bars,

aerial or receiver circuits is only one of the hazards,
Other sources of trouble include:
impulse interference;
squaring;
self-generated oscillation in the line transformer;
spurious line hold characteristics;
interaction of line and frame svnc.

Impulse Interference

This is the kind radjated by electric motors,
thermostats and arcing in faulty connections, Cars,
clectric hair dryers and razors, immersion heaters and
old power points are often the culprits, although most
of these should have suppression devices. The effect
is to swamp the sync pulses so badly that several
lines of the picture may be hopelessly displaced. and
since the interference is also fed to the cathode ray
tube, the picture is affected by black or white spots
and streaks,

Squaring

This is the term given to a fault which causes
groups of lines in a picture to be displaced towards the
left-hand side. On looking more closely it will be
found that this only happens where a white portion of
the scene occurred at the end of the line before,
Fig.6.) The reason for this is shown in Figs. 7a-e.
Diagram (a) shows a picture comprising dark grey
and white horizontal bars; (b) is the corresponding
video signal for a dark grey line and (¢) for a white
line. Note particularly the so-called “front porch”,
which is an interval fo give the signal time to fall
from white to black level before the sync pulse
comes along,

Supposing that there is a long time constant in,
say, the sync separator, then the signal will take
too long to fall from white to black level and it will not
have reached it by the time the sync pulse arrives,
This state of affairs is illustrated in Fig. 7d, and it
should be compared with the dark grey line in (e).
It can be seen that in case (d), for a white line, the

December, 1960

oscillator will be triggered too late, causing the next
line to start too late also, i.e. this line, and any
subsequent white ones, will be displaced towards the
left and in bad cases with a picture of the appropriate
pattern, the whole scene appears almost to be built
up from a number of squares, like a chess board.

Sometimes the trouble is aggravated by a faulty
transmission which has an unusually short front
porch. Thisis easily tested by switching over to another
channel and seeing if the fault persists. If it does,
then the fault lies in the receiver, and may be due to
valve or component failure in the Sync separator or
video circuits, or to incorrect tuning of R.F. or LF.
circuits causing poor H.F. response.

Another way in which this peculiarity can arise is
when video information reaches the line sync pulse
more directly. If a video voltage is added to the sync
pulse, the size of the pulse, and hence the time of
firing of the oscillator varies with the picture contént,
This is basically the same mode of action as in the
previous case, but the means by which it comes about
are different.

If the sync separator fails to separate completely
the video information from the sync pulses, i.e. its

| o,

-

~~Dark grey line

J/S‘ync_ pulse )

i (b) T T

R
\Wh/te line
Front
porch —__|
’- S Bisck leve/
(<) B '
.|
r .
""" N OscHistor triggers st ek T Ty 1
leve/
(d) T T

Note the time error
in triggering

o

Fig. 7b—Ideal signal waveform corresponding
to the dark grey lines of Fig. 7a.
7e—Ideal signal waveform corresponding to
the white line of Fig. 7a.
7d—Video signal with a long time constant
giving a white line.
7e—Video signal with a long time constant
giving a dark grey line.
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clipping action is inadequate, squaring will occur.
Alternatively, if a lead carrying line sync pulses passes
too close to one carrying video information, the
mixture will be passed to the oscillator, with the same

results. This mixture is shown in Fig. 8 (a) and (b).

Spurious Oscillations

Another form of bad synchronisation is due to a
spurious oscillation (ringing) in the line trans-
former. This gives rise to the trouble illustrated in
Fig. 9, where the vertical lines on a picture tend to
form a zig-zag with two or three lines at a time.
It only occurs in circuits where a capacitor is used in
series with the deflection coils, and these two com-
ponents may resonate at a frequency corresponding
10 a few lines of the picture. This condition is easy to
recognise because the quality of synchronisation is
worse on the right-hand side of the picture than near
the beginning of each line.

There is no cure for this trouble except to change
the circuit for a less efficient one, but it can
improved by good design of the sync circuits.

In some circuits ordinary line transformer ringing,
characterised by vertical bars on the raster, can be
fed back to the oscillator, and this causes the output
pulses to vary in a regular pattern with the result that
the raster has a wavy edge, as shown in Fig. 10.

Spuriaus Locking

If you turn the line hold control of an ideal receiver
the picture should remain in perfect synchronisation
over the whole of the hold range, and should break
up smoothly at each end. Most receivers, however,
show some slight peculiarities. In some cases the

Oscillator triggers

herg —w--==r-woo-o

Note time
error in
triggering

Added vision information
corresponding to &
white line

(®)

Fig. 8a—Normal line sync pulse.
Fig. 8b—Normal line sync pulse with added
video information.

picture does not immediately break up at one end of
the control range, but first slips sideways. The last
half of the picture then appears at the left-hand side
of the screen followed by a broad vertical bar and then
by the first half. The black bar in the middle is the
sync pulse and blanking period, illustrated earlier
in Fig. 7, and this can be seen in detail by turning up
the brightness. Further rotation of the hold control
then causes the picture to go out of sync in the
usual way.

PRACTICAL TELEVISION
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This spurious hold position can hardly be classified
as a fault, but it is an interesting peculiarity, and
provides an easy means of Jooking at the transmitted
blanking times and sync pulse widths. Incidentally,
the actual times can easily be measured and then

Fig. 9 (lef0—A form of poor sync which may
occur when a capacitor is used in series with
the defiection coils.

Fig. 10 (right)—The raster may have a wavy
edge when line transformer ringing is fed
back to the oscillator.

compared against the transmission standards. Day
to day variations can be recorded as well. How to
do this will be described in a future article.

Another phenomenon which may as well come
under this heading is backlash in the hold control.
This is very much akin to lost motion in the steering
wheel of a car, which makes it difficult to set the road
wheels in the right direction. When the hold control
is adjusted so that the picture just breaks lock, it has
to be rotated back again quite a long way before the
picture is resynchronised. This characteristic must
be classified as a design fault because it makes the
control difficult to adjust to its best position, and
makes a larger hold range necessary. :

The third peculiarity is that of the picture jumping -
sideways slightly when passing through a certain -
critical setting of the hold control. This, too, is a slight
fault since it makes it more difficult to choose a
mean position of the control when centring the picture
on the screen of the CRT. (To be continued)

[POTTOPDB O et 4

LAST MINUTE CHRISTMAS GIFTS

No need to rush out to the shops. Here’s one you
can arrange now . ..in a few moments. .. in \!ho
comfort of your own armchair. A year's subscription
for PRACTICAL TELEVISION is the ideal gift
for friends who are TV enthusiasts.

Either send your friends’ names and addresses,
together with your own and remittance® to cover each
subscription, to The Subscription Manager (G.2),
b4 PRACTICAL TELEVISION, Tower House,
Southampton Street, London, W.C.2, or you may
place your instructions with one of the leading
ne kstalls, who will be pleased to make
the ry arrang ts

Whichever way you choose, your Sriends twill
receive a Christmas Greetings Cord announcing
each gift.

* RATES (INCLUDING POSTAGE) FOR
ONE YEAR (12 ISSUES):—U.K. £1.2.0, OVER-
SEAS £1.0.6, CANADA £0.19.0, U.S.4. $3.00.
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The Practical Television

CONSTRUCTING THE
I.LF. TRANSFORMERS AND
THE TUNER

Continued from page 98 of the November issue

HE layout is also complicated to some extent
T by the need to keep line and frame time-bases
well separated. It is not always realised that
in places very heavy pulse currents flow, and that
the large magnetic tield associated with them can
induce quite high voltages in adjacent high-
impedance circuits. If this happens, interlace mav
Earth

O O

3 Threaded 4

"3 O ¥

Thresded

.

Ay corner hotes 35 dia.

@-%’m._ _
+@s b
&—ol QT

b % — (S

Fig. 4.—(left) Chassis drilling details for the LF.
transformers, and (right) the coil connections.

! [-]

Screen Grod
(Ge)

be seriously affected. As extremely good interlace
is a feature of this receiver, care must be taken not
to spoil it through thoughtless location of com-
ponents.

The last components to be fitted to the chassis
will be the LF. transformers and R.F. chokes,
because these are to be home-constructed and are
moreover not very robust. Among these is clussed

the sound-1.F. rejector which is of the same
physical form. The data for
winding these components was

given on page 80 of the previous
issue.

The coil forms for these trans-
formers are made of bakelite, a

substance of very satisfactory
resistance to temperature. It js,
however, not particularly easy to

wind on it a coil which will not
slip or deformt as time goes on.
The vision LF. coils are of finer
wire than the sound LF. coils
because more turns have to be
accommodated. These are prepared
in the following way.

A piece of adhesive cellulose
tape is wound once round the
coil former. sticky side on the
bakelite. with an overlap of about lin. The wire
is looped several times through one of the fixing
holes. and is wound quite tightly on to the tape,
as many turns as are required. Another piece of
sticky tape is placed carefully over the wound coil
and pressed down firmly. " The ends are now
cleaned of enamel and soldered into the eyelets,

OLYMPIC

By D. R. Bowman

leaving about 4in. as leads. The tape is then care-
fully trimmed to the size of
penknife or razor blade.

In order to obtain the correct spacing between
the coils it is best to mark off
piece of drawing paper.
width required.

the coil with a sharp

a strip on a long
and cut it to precisely the
A long piece is needed of uniform

The internal construction of a sound LF. transformer.

width.  This is now wound round the former
several times in close contact with the coil already
wound, and secured with waterproof cement.
When dry the next coil is wound in the same way
as the first cne beginning close up to the paper
spacer, and finished off as before. The paper
spacer can now be stripped off, and the relative
spacing of the coils preserved by a further layer
of adhesive tape.

A vision LF. transformer.

The presence of large quantities of a material
of unknown dielectric properties matters very little

in the vision amplifier because the coils are
heavily damped in any case to obtain the neces-
sary bandwidth. :

Before closing up the coils in their cans, the
damping resistors are soldered into place. These
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go in with ease, but there is not a great amount
of room.

The sound LF. trap is constructed in the same
way. except that there is no necessity to put the
tuning capacitors in the can; but they may be
included with the phase-correcting resistor if the
constructor desires.

When polystyrene formers are used. as in the
tuner and the pre-video stage L.F. filter. poly-
styrene cement may be used to secure the turns.
Here it is essential to do the sticking with a core
slug in place. and to leave the component at least
overnight to harden. The slug in position prevents
warping of the former. and the Jong drying time
is necessary because the cement solvent penetrates
that the centre ends } the former deeply. Artificial drying by heat is
of the windings are Fig. 5.—Winding details not advised as warping will almost certainly take
screen or carth con- for the LF. transtormers. place. There is some tendency to soften on

" nections to reduce
the capacitance coupling be- Vision IF
pling 2500 | /,/\
beni;fy

are very small items

and if they are

arranged neatly in

the corners no diffi-

culty will be found in

accommodating them.

Fig. 4 shows the re- Earth

commended connec-

tions to the cyeclets.
This system separ-

ates anode and grid

lcads as ftar as pos-

sible and is convenient

for the EF80 wvalves.

It should be noted e

tween the primary and secon-
dary of  the transformer.
Fig. 5 shows this. The two
coils are both wound in the T
same direction on the former.

The sound 1.F. transformers '%
are of somewhat different con-

Cap to spring
clip over V3 end

struction. because of the nced of Screen

to  avoid losses. A heavier d ” ~
gauge wire is used. and this is ’O’/‘?‘ ] —_

) R - *— % - —o Y g =%

wound direct on to the former. RS e e e e s ey YT A iy i I
When wound the turns are |[——— v oo oooooo == & L =i ;,— I
cemented together with poly- “ " T 3.7 8 fixin
styrenc ccment (plastic n?odcl “i '\ " 6 T -?3//6”0/9 h°/e$9
aircraft cement). The cement 3 hote 7% Sice 4

may appear to stick the coil to {

the former, but it docs not do |2 _ " _ T __ T """ "”"Tta"pend ____ - __"”[C
so. It does fix the turns very }

firmly together however. The /

wire ends arc then cleaned off 2349" } 5L oy

and soldered into the cyelets. --(%;-——'———--4-*17———-'— - - 7"
making sure that they are not V3 end of . . . .

under tension. In this way the |5z een 6 hote 1% s nie Vs hote

coil holds together very well. (L/z//_/J) t (L/?//_/B) (L19)

and the stiff leads automatically  f— ———— " __ ¥_ 7 __ __~Z _ | =
ensure that correct spacing is [——~——— - —— - ——— — ——_ Mateend o ] d
maintained. Spacing is arranged p 2n 0

by eye and ruler in this cz%se. 174 1" Side &

as it is much larger and is not J p & 7%
critical. No damping resistors R 4 = l 1B
are used, but tuning capaci- L LT LT T ITTCCwmTherd_ ¥ _ I T
tors are soldered across the S + i %~ ¢ r_
coils and closed up in the can, ’ 4

together with the IpF top- Fig. 6.—Dimensions of the vision L.F. screen or attenuating
coupling capacitors. These will wavegzuide.

heating for a week after sticking, ,
but this only means that soldering
the ends should be done with a
* heat-sink "—a pair of pliers to
arip  the wire between the
soldered wire and the former. It
schould be realised that before the
knack is obtained. one polystyrene
former will probably have to be
sacrificed!

The tuner is next to be tackled.
This is a critical item, and even

(left)—Another view of a sound
LF. transformer.
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if the layout given is followed
accurately, different constructors
will probably obtain different
circuit capacitances. The chief
* difficulty is in the Band III oscil-
Jator, and to obtain a stable
oscillator of large (and therefore

December, 1960

less critical) dimensions a tuned- % Bend L'Bend
lines oscillator is specified. . ﬁ/
The very much increased 2% 2% 2%
physical size of the inductors
of a tuned-lines oscillator also
enables a quite large temperature- “
compensating capacitor (Ck) to “}é Material Bending bar
be included .in the circuit. This 20SWG. Durglumin 9

should be soldered very close to
the ends of the lines, care being
taken not to let its temperature
rise appreciably during the opera-
tion. This precaution is necessary
whenever a negative temperature

t
|
1
|
l
i
1 Lg'radivs
I
!
1
|
)

coefficient capacitor is soldered in.
This is because any overheating

may, and usually does, impair the
negative temperature coefficient
quite seriously.

Provided the dimensions given are adhered to
reasonably closely there should be no difficulty
encountered in covering the range of frequencies
needed. The aerial and inter-stage circuits are
heavily damped by the input resistance of the
valves, and are not critical.

With the frequency changer, temperature rise
is minimised by running it at reduced anode and
screen voltages, and the gain improved by using
an inductance in the screen lead to neutralise

L 434 )
e

Fig. - 7.—The containing screen of the tuner unit.

cathode lead inductance. The screen inductance
consists of 0-9in. of lead between the valve pin
and the decoupling capacitor. More length
than this may lead to instability; less length will
reduce the conversion conductance, but if the
receiver is to be used in an area of high signal
strength the length may be reduced at will.

The Band IIT oscillator lines are constructed
from }in. outside diameter copper tubing, which

(Continued on page 168)
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It will need servicing!
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USEFUL HINTS ON WIRING AND CONSTRUCTION

friends—it will need servicing. Here are

some hints for cutting down the need to a
minimum, and to ensure simple repair when the
need does arise.

WHETHER you build for yourself or for your

Soldering

Learn to solder perfectly. A good iron is the
best investment in the world—except a pair of
good irons, one large for heavy soldering and an
instrument type for small components. Scrupulous
cleanliness and the use of a good cored solder (e.g.
Ersin Multicore) are the next requirements, and
then commonsense.

In the realisation that short leads to condensers
and resistors are needed at the higher frequencies,
SOme constructors try to cut the wire ends too
short. This often causes a component to become
overheated during soldering and defects easily
arise. A useless component is still useless even if
it is soldered in with very short leads. The
*“thermal shunt” is often advocated to minimise
this trouble, and it can help a great deal to hold
the wire, between the component body and the
soldering point. with a pair of pointed pliers. What
is more effective, often. is to dip the pliers into
water first so that water is held in contact with the
wire being soldered. If this precaution is taken
the component is very unlikely to be overheated,
especially if a really hot iron is used. A cool iron
means long contact with the soldering point and
much heat can travel along the wire in such
circumstances.

Avoid. too. the use of a mechanical joint as a
preliminary to soldering. A wire looped through
the hole in a valveholder tag and bent round on
itself. or twisted round the tag, makes a sound
joint. but if later the component has to be removed
—especially if the space is confined—neighbouring
components can easily be damaged and the last
state can be worse than the first. If a * lying side
by side ™ joint is not good enough, better soldering
technique is needed!

Solder tidily: loose blobs usually end up in very
tiresome positions—for example. between anode
and suppressor grid conections. The decoupling
resistor will probably burn out. but even if it does
not, the anode still will be deprived of H.T. and
the valve will be overheated by excessive screen
current,

Components

Component reliability is high these days—except
for volume controls. This does not mean that one
can take liberties. A 450V condenser may cost a
shilling more than one rated at 350V. but if it
saves a replacement it pays for itself when it is
soldered into place. The rule should always be to
work well within the rating of all components,

By R. B. Archer

including valves. However, in this latter connec-
tion, it is better to overrun heaters than to under-
run them, if the choice has to be made.

If you rely on *surplus” resistors and con-
densers—or those stripped from ex-government
equipment—always test them before use. While
resistors are not too bad for reliability, they are
often different in actual value from that colour-
coded on them. Many people will not employ
condensers taken from such a source: they are
often very unreliable. If you do use them, test the
insulation resistance first.” Fig. 1 shows the simple
apparatus needed. V is a neon lamp—any type
will do. R1 is about 50.000Q. C is a first-rate
mica condenser of about 0-01.F capacitance. X is
the condenser to be tested. H.T. should be about
250 volts. Comparative tests with components
known to be good are the best guide to the rate
of flashing of the neon which should be tolerated.
In any case, never test by connecting a delicate
milliam