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Modern styling in light
grey with legible black
engraving.

Constructed to with-
stand adverse climatic
conditions.

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

Improved internal
assemblies.

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

New standards of accur-
acy, using an individual
calibrated scale plate:

d.c. ranges 2.259, f.s.d.
a.c. ranges 2. 75% f.s.d.

Available accessories in-

AGGURAGY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is an
entirely new version of this famous
Arvo instrument and supersedes all
previous models. It is styled on mod-
ern lines, with new high standards of
accuracy, improved internal assem-
blies. and incorporating panclimatic
properties.

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

MULTIMINOR

clude a 2,500V d.c. D.C. Current: |100pA f.s.d.—1A fs.d. in 5 ranges. RESISTANCE: 0-2M() in ranges, using 1.5V cell.
multiplier and 5, 10 A.C. Voltage: 10V fs.d. —1,000 f.s.d. in 5 ranges SENSITIVITY: 10,000Q/V on d.c. Voltage ranges.
and 25A shunts for D.C. Voltage: 2.5V f.s.d. 1,000 f.s.d. in 6 ranges. 1,000Q;V on a.c. Voltage ranges.
d.C. current measure- D.C. Millivolt range: 0 —100mV. f.s.d.

ment. @ For full details of this great new pocket-size instrument, write for descriptive leaflet.
m LT EF AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - Tel.: Victoria 3404

MMI7

FOR THE AMATEURS
RADIO STATION

Hlustrated

s inch detachable bit
soldering  instrument
List No. 70

Combined Protective Unit
with Wiper Abrasion Pad
and Solder Reel
List No. 700

Apply SALES & SERVICE

ADCOLPR |

( Regd. Trade Mark )

ADCOLA HOUSE
GAUDEN ROAD
LONDON, Ss.W4

Telephones:
MACauley 4272-3101

British & Foreign
Patents, Registered

e rams:

Tel .
“SOLJOINT, LONDON S.W.4" Designs, etc.

[ M S TELEVISION TUBES
PROVED
L] owe ith A reliability :-

PACK A GREATER PUNCH THAN EVER
TRY ONE NOW AND SEE THE DIFFERENCE!

I8 month guarantee with all our tubes

COST TO YOU WITH

SIZE - PRICE et e

12in. £4. 7.6 £3.17.6

[4in. £4.150  £4. 5.0
5. 16, 17in.  £5.150  £4.15.0

Carriage and Insurance 10 é extra on all tubes

* BUY FROM ACTUAL MANUFACTURERS WHO
KNOW HOW TO REBUILD A TUBE

MARSHALL’S for TELEVISION LTD.
131 St. Ann’s Road, Tottenham, London, N.15

STAMFORD HILL 3267 & 5555
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HIGHEST QUALITY - GUARANTEED
1 lh‘ COMPARE OUR PRICES )
Carr. & Ing 126G, GUARANTEED  [NEW TYPES * VA Lv E s
6 Month 12 Months | Mw 31/74 ’ k
MOST MULLARD, - it e by return o ost
mazoa, cossor. [ 12in,  £2. 0.0 £3. 0.0] £3-1%-
EMITRON, EMI. _ mw 3e/2¢ || THE MOST ATTRACTIVE COMPETITIVE VALVE
scors, srmuar. | 14in.  £2.10.0 £3.10.0| 54 {550 LIST IN THE COUNTRY
pnogg:s%rzw w|15-17in.£3. 5.0 £4. 5.0 crm 122 ‘AII valves are new and unused unless otherwise advised.
W 43/
: FREE TRANSIT IN-
FACTORY 21in.  £3.15.0 £5.15.0| £6.0.9 POST 3 MONTHS | F o
L | GUA ANTEE SURANCE. Satisfactio
YT T —— - 1 Valve 6. 2-11, /- R or Money back Guaran-
ype Blugked Formers with it 5 B N
Screen. Smatl 5/- oz, Tall G- Hon SPECIAL TEMPORARY pFFER. FREE for 12 or more | In writing with | tee on Goods if returned
Due to huge Bulk Speciat Purchase valves. every valve. within 14 days.
EXTERNAL LT.V. Converters, with we are ofiering MW 31/74 Tubey at
Power  Pack, Very compact.  39/-, the unrepeatable price ol 29[- MW 0Z4 4/6/8K7 5/9;20D1 8/9/DL82 9/-|EZ40 6/8 USZ 13;2
b1 G 36724 ditto. 89f- PP 126, The |I1ATGT 8/€[8K7G  2/-[20F2  9/6(DL92  5/-|EZ41  6/9|U24
YALVE HOLDERS 17 8d. ol with | | 2000 (ol 300 b 1 T || 14701 T/€l6K7GT 4/6:20L1 16/- DL94  6/6|EZ80  5/9U25  10/6
o ;
e e Pk S Pz 1D5  4/-{6K8G  5/-l20P1  9/6|DLe8  /3|EZs1  6/-|U26  s/8
A azda ot il = 7 5
8d. ca. Int. Octal 8d.. Mazda Octar 44, P.M. SPEAKERS, 20 Top Makes, 12& ng 6KS8GT S;g Sng 11?7//6 g:;‘)s 652 ggl‘gsmig/é gg% lz_
3 i, sin. o | 1H5GT 8/8/6K25 P. -|[EABCS0 -
lg.?,lem B,ESFS,IS,RS 6/6| Ui 715 Tun 8IGNLT SRCET  Sjalsps Lo lBACsr di|azds 36 Uss  iale
ILDs  4/3[6L8  7/8[25A06 B/-|EAF4z 83 6za4 1lie|Us7 26l
100 GONDENSERS 107- Y|l gt shster GBS s Wes
S SR e VALUE! 11" S8l et e glives Wit o8
L 1Us  5/3/8LD20 5 -|EB -
VALUE OVER €. FIERS | 1s4 716/6N7 7/6(2526G  8/-|EBCal 7/9| KT36 14/-|U107 12/8
i2 POTS.  Popular vaies. 3K fo 4 watt AMPLI L 185 4/5|6P1  9/6|27SU  17/6{EBCS1 Y9|KTA4 6/-|Ul9; 11/
2 Meg. Unnsed mixed. pre- f excellent  amplider  with | [1T4 3/-|6P256  8/8/30CL 6/9/EBF80 7/6|KT45 8/6|U281  9/8
wet, long p switehed we. 318 h gain preamp staze, | 12D21  5/6/6P28  9/9(30C15 11/6|EBFS3 9/6| KT55 17/6|0282  15/-
CONDENSERS. 5 Mixed Electrotvtic, Lor3 driving WP outpnt 1138y 4/-16Q76_ 5/6(30F5  6/-|EBFs9 /9| KT6L  8/6/ U301 12/6
Many popular sizes. Lt <tage, complete with sin. ‘:m; 8/4|6Q7GT 8/-(30FL1 9/6/EBL21 9/8KT63 4/6| U309 8/8
Valve  £5.  Our  Price = 1] speaker. tn_atteactive 2. 1{3D3  4/-|6R7G  9/-|30L1  6/6|EBL31 17/8| KT88 13/8|U320 9/
tone ease, Tone k:'mllro'l. 3Q4 /-168A7 5/9/30L15 8;9 EC52 4;3 1‘73 g;g gggg l}i/(d
negative feed-bace ready 384 5/-|68C7 4/9130P4 8/6 ECI1 4/6| KT8 -
@ ,s,“"lcou RE,c.Ts‘ for immediate use, indivi- awve 8/6|68G7 4/9/30P12  7/6|ECY:! 8/8 KTW61 5/9(U801 19/a
250V 50014 Wainland TV replace- dually tested.  Amazing | |5R4GY 9/6l6SH7  3/-|30P19 13/6/ECC31 7/6| KTWe2 6/6| UABCSO 7/-
ment. Top quahty 86 (3% for 24/-), votume and M"r""'l ideul 5T4 8/- 88177 5/-|30PL’ 8/3 ECC32 4//_ TWE3 5//9 ggpfg ,./
for guitars, record players, | (5046 4/9(6SK?  5/-|30PL13 9/8/ECC33 4/6| KTZ83 7/-|UBAL  3/a
13 CHANNEL Tvs. .. U halls, baby || 5ViG  7/6|dSL70T 5/9(3505  8/6/BCCIL  9/-| L83 3/-|UBCal /8
b o [ | s || e, gltad deis hie gl dnliE
utely Complete. ‘T'hese wets are un- J - V-
equatted i valie due G hage parchase | | Stoc 45/~ | |oyia o/slesss  3s6lsszaGT s/6[ECCEL 4/9 N37 10/ UBFS® /6
direct trow source. They are uutested, | | 1 524 9/-|6U4GT 9/6[35Z6GT 7/-|[ECC82 4/9|N78  13/-| UBL2L 1.
and not ratend o b workiug s2aa  aloveg 4941 416 |Eocs3 9//5 Niog 13//5 vose 11;/[3
rder.  Carr. et b 8VEG' -132 / e
" go 19'0 £6.19.0 | 1w 50 “mie e S (613013 of(axa ajel50BS  Go|ECCES /[P 518 DGGss 313
12in. 17in. SO o S0l N AS 3/8|6X56  5/-|50C5 8/6|ECC88 11/6|P6L 2/9| UCF80 133
Co-ax Plugs 1/8, Wall outtet hoxes 3/6. 6AT D/- 6X5GT 56 50%(%“. 758 ECFsg 8/2 ngcwls/& chgé g;;
- T 5 BABG 7/918Y8G 76 9/6/ECF8 8/3| PC88 1/6| UCH4: g
3 VALVE AMPLIFIERS. Kit of 8 9 K
Y A L 6ASGT 12/6/7B6  8/-|61BT 17/6{ECH21 11/6|PC97  9/6| UCHBL 7/9
sl o vt || SA0T e Zeatser Al ot elrcok ye\veisz s
K a1l o . 6A 7C5 ki 19| uc o
nena Wil Tal irctoe o ||8AGT  BiSlics  figlis" sie|momny ol;|ECCss /B UFaL” 78
R . o 5 K5 YH7 eI 5 4
making hich gain ampliser with Jgqy 5 787 8/8(80 5/6|ECL80  6/6| PCC189 13/6| OF80 7/~
n(pull:‘ﬂe hme“::..i wﬁ‘lilu controlx, || Qonl KA 5/o|83 O/6|ECLS2 8/-| PCFS0 6/3|UPS5 /6
e ek, <t OQfa | 6aqs 7Z4  5/-/185BT 19/6/ECL83 10/6| PCF82 7/-| UFS6 14/6
e Hun G0N0 obERRIVRURES WA we o
. -~ U (A) 5/-|EF" 5 E -
R ar s AelicontDiodenli 23] (ool cave 1002 14/6/307E  4/9|EF38 3/3|PCLS2 73, ULa1 14/
i O TN, Senon  aels” ab-ERe Tilzores B2 008 6
M. . - 8- E 5
ALL WAVE RADIOS cach. 250v. ¥OmA, 5/.; RML. 5/3: ig%AB {ggs 11?)/? ggm 12//8 Emo u//- PCLS5 10/- gm‘o 9/8
A.C, Maina 5 Vaive Saperhet. Kernite | | RM. 6/9; KM, 7/6: R4 19/6; M, | ggig 10LD1114/6(854  3/9|EF4l  8/-|PCL88 10/6|URIC  7/6
Rod Acrial. Very sensitive. amuzing | | 19/6; 14A%5, 17/ 19/6: 6BGEG 15/-10P13  8/8955  2/3|EF42 _ 6/9| PEN25 3/9|UU8 12/
8.W, pertormance with guar- 14A100.  19/8; 18 R0 l l 719:! ¢BHE 10P14 978|958 2/-|EF50-BR1/6 | PEN45 8/6|UU? 9/8
antee and circut. G'oteed. 7 GNS. | | 1RRAI-1-1-16-1, 6/=; 15K D> 1.14/-: | gB16 10P18  7/-1625  5/6|EF50,A) 2/6|PEN46 4/6|UUS  13/8
14RAL-2-R-2, 17/-; 14RA1 3. 20/-. [ 8BR7 bl gl 3| PL: 9, 11/=
ti 1L I h 7 1248  2/3(5763  7/6'EF54  8/3|PL33  9/6|UYIN 11/
Medivio a0l Long wase only 6 GNS 6BRS 1AHS 819001  S/G/EFS0  4/6 PL30 yelvyel ors
BBC/ITA 14in. TVs 6BWS 12AT  6/6, 800! /9|EF85  6/-[PL38 17/8|UY4l  6/a
5 5 g - He e Mo
TURRET TUNE_RS_ With CRM 141 Tubes.  Absohtely 2&“" }Eﬁ'{,;, ‘Z’ﬁ ,9,9,?34 2;3 gggg éfg gfgé ﬁ{g 8,‘,’2{; 9,_
Most makes. your choice if avail- complete, tested 1or raster.  Famons | gos 12AU7 6/-|AZ31 7/6/EF81  3/-PL83  6/6;VP23  2/9
able, with valve 16/-. 1eas valves make large purchase enahles s to | gog 12AV6 6/9|AZ41  %/-|EF2 3/-|PL82 76| vPal  5/6
LOITIS A e nquliics” et B o £4.19.0 |52 12AX7 6/6[B36  6/9|EF183 9/9|PLs20 8/3| VR105 5/8
b I, 6CDE6G 12BA6  %/-|c1C 8/-lEF184 9/6/PM84  9/6| VR150 5/
TRANSISTORS 6CH8 12BE6  6/6|CCH35 13/6|EK32 7/6|PX4  12/6| W76  4/9
i o
Guaranteed Top Quality 6D2 12BH7 8/9|CL33  9/-|EL8  3/9|PX25 o/-|wsL /3
Huge reductions. Red Spot standard F. ,ﬁgm:/ F[!!, R—.ADMI,OQS s '6D3 12c8 5/8{CY31 7/6|EL33 (-1 PY31 8/-|X61M 11/
L.F. type now only 1/6; White Spot R.F. Ghpiastic ofier. 7 vaives F | 6D6 12E1  17/6/D77 (3|EL34 11/6|PY32 10/-|X63 8/6
2/~ 'Mullard Matched Output Kits | | 2, ‘“T’"'..fvo"mlm'r?r“,’ ”’,{",‘.“;'\' |8F1 H6 1/9/DA30 11/6|EL35  6/-|PY33 11/-|X65 11/
(OCBLD and 2-0051's). 126, Receiver | | 10 auality and i 6F8 12J5GT 3/3|DAC32 9/9|EL38 12/6|2YS0 ' 6/6|X66 /8
Kits, OC44, 0C45(2) OUSID, e £11 | [erec 12J76T 8/-|DAF9L 4/8|EL41  8/-|PYSl  6/3|X76M 11/~
O, aix Sranitors,  28T= || picte. Guatamend Fmonti. 613 1ZK7GT 4/6 DAFYS 73[ELaz 779 P82 5/6|X7 2
AF102 17/6|0C26  12/6/0C81  5/6. 6F14 12K8  9/9|DF 8/9|EL8L  8/9|PY8 19/X79  21/-
AF114 8/6/0C36 14/-|0C81D 5/6 CRM142 v g5 6F15 12K8GT 9/6 DFSL  3/-/EL84  6/6/PYS8 - 9/-| X8IM  O0/-
AF115 7/6|0C44  5/6|0C82 /8 Tubes 6F19 12Q7GT 4/6/DF98  %/3|EL35  9/9| PYS00 9/-|Y63  6/-
AF118  7/6/0C45  6/-|0C170 8/6 6F32 128A7 7/-|DF87  7/6|EL91  3/9|PZ30  9/6/263  4/9
AFLL?  7/-10C71  5/-|0C171 8/ | P.V.C. CONNECTING WIRE. 10U »d. P33 128G7 4/6|DH63  5/6(EL95  6/6/R19  9/6,288  8/8
AF1e7_9/6]0072  5/6/XBloa 56 | 30 mili Xpecia Price, 518, oo wl. g o ere 12847 3/6 D7  4/0 EM3s s;g RL1S 1;//:;
mill: special price, . ‘ol . 1 K! M. 7
DIODES. u""“;" 7":”’"“ tiniature | o5 b diverent colours, 4/-, Connectibg | 8J5G 3/-1128K7 4;6 K91 5;3 EMS1 g‘/e SP81 9/-
cquiv., GEX34 8d.. 7/8 doz. 0AL0. 416, | 4o it e above. GISGT  4/3108N7GT6/8 | DKO2 7/ IEMBd 8015025 16/ 100
836 /8125Q7  8/6(DK96  7/3|EMRS  9/8/5U2150 4/8| TYPES
LINE TRANS. i 617 8/613D3  5/6|DL33  7/6|ENSL 16)-|T4l  6/9|  NOT
Hage auantity, most e“““"‘;“' TELEPHONE = C.O.D. ORDERS | gy:6  4i9/1557 14/|DL35  +/0|EYS] 5/6|TDD4 sl Livoed
n S 29/- DISPATCHED THE SAME DAY [|8J7GT 7/8(19AQ5 7/9/DL63 8/~ EYsé 7/3|Ul4  7/6| S.AE.
; 6K6GT 8/-(19BG6 14/-[DL75  6/-(Eyss 9/6/U18 776l  ENGS.

Post: 2 1bs, 2/, 4 1bs. 2/6, 7 Ibs. 3/6, 15 Ibs. 4/-, etc. (C.O.D. 2/- extra). ALL ITEMS LES3 5% AND POST FREE IN DOZENS.

TECHNICAL TRADING CO.

RETAIL BHOP Send 6d. for list of 1,000 sniys.
350-352 FRATTON ROAD, PORTSMOUTH.

MAIL ORDER oNLY DEVONION COURT,

PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX,

www americanradiohistorvy com
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482 PRACTICAL TELEVISION

All you need to know for a
sound grasp of electronics—

in one comprehensive volume . . .

ELECTRONICS
POCKET

edited by
J. P. Hawker and
J. A. Reddihough

This new work brings together
up-to-date information on the
basic circuits and techniques used
in electronics, written at a practi-
cal level so as to be of maximum
help and usefulness to technicians
in the many branches of electronics
and to students about to enter this
rapidly expanding field. Recent de-
velopments in the fields of control
engineering and automation have seen
a breaking down at many points of the
distinction between electronic and
electrical engineering: the inclusion in
this book of such subjects as the mag-
netic amplifier, static switching, electro-
nic techniques of measuring various
physical quantities, electro-mechanical
devices and motor contro' systems reflect
this fact and provides the reader with a
wider background knowledge. Will be of
special value to candidates for the ELEC-
TRONIC SERVICING certificate of the
Radio Trades Examination Board and The
City and Guilds of London Institute.

294

pages

203

“diagrams

FUNDAMENTALS: Behaviour of Electrons in Electric ond Magnetic Fields—Emission of
Electrons—Conduction and Current—VYoltage Relationships. CIRCUIT ELEMENTS: Diodes—
Thermionic Triodes—Tetrodes and Pentodes—Thyratrons—The Transistor—Four-Layer Semi-
conductor devices—Cathode-Ray Tubes—Electron Muitipliers—Hall Multiptier—Thermistors and
Non-Linear  Elements—Photo-Electric  Cells—Transducers. ELECTRO-MAGNETIC
DEVICES: Sofenoids—Relays. AMPLIFIER CIRCUITS: Yoltage Amplification—Distortion—
Bandwidth—Power Amplifiers—-Classification of Ampli fiers—Feedback—Special Circuits—D.C.
Amplifiers. PULSE CIRCUITS: Self-Oscillating Pulse Generators—Single-Stroke Pulse
Generators—Sawtooth Yoltage Generators—Wide-Range Pulse Generators. FURTHER
ELECTRONIC CIRCUITS: Electronic Switching—Diode Clamps—Phase-Sensitive Detectors
—Pulse Modulation. COUNTING DEVICES AND CIRCUITS: Counting Circuits—
Radiation Detectors. POWER SUPPLIES: A.C. Rectification—Rectifier Circuits—Ripple
Reduction—Valtage Regulation—D.C. Converters. THE MAGNETIC AMPLIFIER.
ELECTRONIC MEASUREMENT AND TEST GEAR: The Moving-Coil Meter—VYalve
Voltmeters—Resistance and Impedance Measurement—Measurement of Non-Electrical Quantities
—Cathode-Ray Oscilloscopes—Frequency Measurement. INDUSTRIAL ELECTRONIC
CONTROL: Thyratron Control—The Silicon Controlled Rectifier—Electronic Ward-Leonard
Systems—The lgnitron—The Nevitron—Cold-Cathode Tubes—Sensing Systems. ELECTRONIC
COMPUTERS: Digital Computers—Analogue Computers. INSTALLATION AND

Fully covers...

MAINTENANCE: Installation—Maintenance. UNITS.
Only FROM ALL BOOKSELLERS
or, in case of difficulty 22s. 3d. by post from George Newnes Ltd.,
2' S. net Tower House, Southampton Street, London, w.C.2.

NEWNES
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FIRST-CLASS RADIO

AND T/V COURSES...

'GET A CERTIFICATE !

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

FREE GUIDE

The Mew Free Guide contains 120
pages of information of the greatest
importance to both the amateur and
the man employed in the radio
industry. Chambers College pro-
vides first rate postal courses for
Radio Amateurs’ Exam., R.T.E.B.
Servicing Cert., C, & C. Telecoms.,
Grad. Brit. I.R.E. Guide also gives
details of range of diploma courses
in Radio/T.V. Servicing, Electronics
and other branches of engineering,
together with particulars of our
remarkable Guarantee of

SUCCESS OR NO FEE

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

CHAMBERS COLLEGE
(incorp. National Inst. of Engineering)
(Dept. 462), 148 HOLBORN
LONDON, E.C.1

90 DAY GUARANTEE
ABSOLUTELY

BRAND NEW VALVES
ALWAYS IN STOCK

DAF9L 5/ EL84 Usol  29/8
DAF9 7/9 | EX51 &/3 | UABCBO 8/3
DF91 /3 | EY 8/3 | UCH81 8/6
DF93 [ BZ40 €/- | UCL83 1213
DESL /9 | EZ80 5/9 | UF89 513
DIL92 /9 | PCC84  8/- | UL 8/
DKYG 19 | PCF80  8/- | UL84 Wi
DL92 1 PCL82 _8/¢ | UUs 17/-
DLY4 7/~ | PCL83 10/8 | 1T4 5/3
1,96 /g | PCL85 10/6 | 1RS 8/9
1CC81 /8 | PL81  10/3 | 354 8/9
ECC82 i PL83 719 | 3V4 7=
CC I Py33 12/- | 5Y3GT %/8
ECC84 / PY81 71- | 6V6G 5/9
ECC85 / PYB2 6/8 | 20L1 18/8
ECH81 7/ PY! 9/8 | 20P3  20/-
EC ki U5 11/3 | FL1 /9
EF80 5(- | U268 9/8 | S0PL1_ 10/8
EF86 8/g | U1S1  11/9 | 30PLI3 10/3
L / 19/8

EL41 8/- 301 17/- | 185BT
IF VALVE NOT LISTED SEND S.A.E.
ANY TYPE OF TV TUBE SUPPLIED
COMPLETELY REBUILT
14° 907-, 17" 115/~ plus 1276 carr. & ins.
5/- allowed in exchange on 147 tubes
and 10/- on 17" tubes.

The following always in stock :—
Condensers - Resistors - Diodes
Potentiometers - Speakers - Metal
Rectifiers - All Types of Radio and TV
Spares - L.O.P.T.S - F.O.P.T.S - Line
and Frame Blocking OCS., TX.
We specialise in second-hand spares
Technical Advice Aiways Available by Phone
TERMS: C.W.O. pius 6d. postage per valve,

C.0.D. S.A.E. for ail enquiries.
Satisfaction Assured - Return Post Service

WITWORTH T.V. SERVICE
32a, All Saints Road,

London, W.Il Tel. PARK 9972
Open ail day MON—SAT inc.
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Editorial and Advertisement
Offices:

PRACTICAL TELEVISION

George Newnes Ltd., Tower House
Southampton Street, W.C.2.

© George Newnes Ltd., 1963
Phone: Temple Bar 4363.
Telegrams: Newnes, Rand, London.
SUBSCRIPTION RATE

including postage for one year
To any part of the World £1.9.0

Conle n ts
\\\\\\\\\\\\\\\&\\\\\ NN\
Page
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Stock Faults ... 486
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Your Problems Solved ... w. 519
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The Editor will he pleased to considxr
articles of a practical nuture  sunable
Jor publicalion in “Practicu: Television™
Such artzcles should oe written on on
sidz of the paper only, and should con
tain the name and address of the sen.er.
Whilst the Editor does not hold himsel,
responsible for the manuscripts, every effor!
will be made to return them if a stamped
and addressed envelope is enciosed. Al
correspondence intended for the Edilo
should be addressed to The Fditor
‘‘Practical  Tetevision™, George Newne
Ltd., Tower House Stwthamp'on Street
London, W.C.2.

Ozmna to the rapid progress in th
design of radio and tetewsion apparatu
and to our eforts to keep our reader.
m touch with the latest developments

ject of letters patent.

Copurlaht in ail drawings, Photo
phs and articles  published 'n

“Practical Television' is  specifically

reserved  throughout  the  countries

U.S.A. Reproductions or imitation
o! any of these are therefore erpressly
forbidden.
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Extended Vision

OLLOWING the announcement that the BBC's second

programme on u.h.f. will open in April next year. the
television industry is completing its plans for launching an
intensive sales campaign in London and the Home Counties
during the coming months. The prospect of a 625-line system
on the uwh.f. band is welcomed generally by manufacturers
and retailers alike as a much needed stimulant to a flagging
trade.

Outside these circles enthusiasm seems less marked. indeed
there are those who suggest, cynically perhaps, that stagna-
tion in the receiver market is the real reason for the decision
to go ahead with the additional service. Some people arcue
that the improvement in picture quality will be appreciated
onlv by the more perceptive minority of viewers. therefore it
is far better to wait until colour television is a practical
proposition. for then the public will have <omethm2 really
worthwhile in return for the expense incurred in buyving a
new receiver and aerial. This point of view will certainly be
echoed by some of those who are particularly allergic to high
pressure salesmanship.

One immediately obvious answer to this argument for delay
is provided by the official statement that when colour tele-
vision does become a reality (in 1965—at the earliest) it will
be transmitted only for a few hours per day initially.

But there is. we believe, another more important considera-
tion which demands the early establishment of 625-line
standards in this country. As a means of communication
television has the abilitv to surmount frontiers and to enter-
tain or inform a multi-national audience to an extent far
beyond the capabilities of sound radio with its language
barrier. Surely we must wish to see this latent power exploned
in the furtherance of international understanding and
goodwill.

In order to participate to the full in the interchange of pro-
grammes with Continental countries, we must first come into
step and adopt the standards already established in the
maiority of Western and Eastern European countries.

True. we do at the moment occasionally contribute to. and
receive from, the Eurovision network, but each transmission
involves the use of line conversion eguipment at the U.K. end
of the cross-channel microwave link. This is, at least. an
encumbrance restricting operational flexibilitv — even assum-
ing the picture suffers little loss of quality in the process.

l.et us look upon the introduction of the 625-line system
not simply as a further step in the evolution of our domestic
television service, but (more realistically) as a step towards a
closer association with the Eurovision network and ultimately
to a world wide television network.

And who can .deny that the inclusion of a few Continental
courses into our homemade programme diet will have
beneficial revitalising results on cur digestive processes?

L T A L R

Qur next issue dated September, will be published on August 21nd.
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,\ NEW television engineering
<% award will be presented for
the first time In 1964 to an
individual or team who makes
any outstanding contribution in
this particular field. The award
is an international one and will
be presented each year by the
Television Society.

It has been named the
“ Geoffrey Parr Award” in
recognition of the long association
of the late Geoffrey Parr and the
Television Society. The designer
of the award, Mr. John McCarthy
has fashioned two interlinked sine
waves as an appropriate symbol
for a television science trophy.

The new “‘Geoffrey Parr Award” to be
presented for the first time next year.

BETTER THAN
EXPECTED )

TV COVERAGE
IN WALES

])ETAILED field  strength
- measurements in West and
North Wales has shown that the
population coverage of the two
new ITA transmitters now in
operation at Arfon and Moel-y-
Parc is 28,000 more than the
estimated number. The Arfon
transmitter, it has been found,
serves a further 20,000 and the
Moel-y-Parc a further 8,000.
This, of course, means that the
primary and secondary service
areas of both stations reach
beyond the predicted areas, so
that the town of Bangor, for
example, is now within the
primary service area of the Arfon
transmitter.

The total number of people
now within range of these two
stations—for which programmes

Colour Demonstrations for EBU

T\ EMBERS of the Furopean Broadcasting Union and_OIRT
+Y1 (representing the broadcasting organisations of Eastern Europe)
met in London recently to attend demonstrations of colour tele-
vision. The demonstrations provided the opportunity for all the
members to compare the results obtained in the recent series of
experimental colour transmissions carried out by the BBC (in

are provided by Wales (West and
North) Television—is 505,000.
Measured coverage figures of
the third transmitter serving this
area—that in the Prescelly Moun-
tains in Pembrokeshire—will be
made available at a later date.

association with other bodies) on
each of the three systems under
examination—the NTSC, Secam
and PAL systems.

Pictures were transmitted in
each system and compared on
both colour and monochrome
receivers.

It is planned to hold a meeting
of the EBU later this year 1o
review the results of these and
other demonstrations in the hope
that some recommendation may
be made on the future choice of
colour systems.

New A<2rial Ordered‘ for

Weish Programme Transmitter

IN the June issue of PTV the order of a new mast for the BBC’s
Welsh programme transmitter at Wenvoe was reported. It has
now been announced that EMI Electronics Ltd. have been given
the contract to supply and erect the aerial for the new transmitter
which is sited only 160ft. from the present Band I transmitter. This
has made careful design of the new aerial essential o as to avoid
distortion of its radiation pattern by the existing mast. The aerial
will have a 60ft aperture with full wavelength dipoles mounted on
10ft panels.

Transmissions will be in Channel 13 and will be vertically
polarised.
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GCTV USED FOR BANK’S SECURITY

QOMETHING new in the way
Y of security systems has been

installed recently in a large back to a central control console
Chicago  bank. The system where security officers keep a con-
employs 12 television cameras stant surveillance on all the bank’s

mounted strategically about the activities.

different departments of the bank,

to relay live pictures of all
customers and bank personnel

Facing the single officer on duty

at the control console are eight
monitor screens and a control
panel. From this position he can
see every part of every depart-
ment, as each camera scans its
specific area, or study any one
shot by switching in another
monitor. Immediately any sus-
picious activities are noted, the
officer has only to push a button
on the console to alert the Chicago
City police and the other security
officers within the building.

All the equipment for this
unique system has been supplied
by the manufacturing associates
of Rank Kalee, a division of the
Rank Organisation.

In two departments, 70ft long
rooms would have presented a
problem to standard cameras and
so special wide angle lenses were
employed.  Another interesting
feature of the system is the
facility included in the control
console monitors to record auto-
matically on film, any of the
pictures appearing on the screens.
The control console and monitor of a
CCTV system recently installed in a

Chicago bank.

Television Aids to Surgery

/\ NEW Marconi vidicon colour television camera was used
“% recently in a demonstration given to medical specialists from
all parts of the U.K. and overseas. The demonstration, which took
place at St. Johns Hospital, Chelmsford, gave the visitors a chance
to evaluate the usefulness of colour television as a medical teaching
aid.

The new camera relayed colour pictures from an operating
theatre to a nearby room where the audience were able to see
every detail of each operation on a 12ft x 9ft screen. The pictures
were projectzd on to this screen by a special projection receiver.

Marconi’s have designed this new camera specially for medical
use and so even with only the normal theatre lighting, perfect

TV PREVIEWS
FOR VISITORS

N September this year the
’ British Industries Fair will
open to visitors at Zurich’s Hal-
lenstadion exhibition halls. Inside
the main entrance, visitors will be
able to see a preview of some of
the exhibits on television screens,

The latest all-transistor
cameras made by EMI will be
used and coaxial cable will link
them direct to the receivers in the
entrance hall.

colour pictures are assured. Com-
pact and lightweight, the camera
can be mounted in the most con-
venient position and can be fully
controlled from a remote position.
The camera also features either a
four lens turret or a zoom lens
to enable views of greater or less

detail to be selected. 70,000 people.

Telecines for Second Programme

{OUR new flying spot telecines have been ordered from Rank
Kalee by the BBC, who plan to use them when the new second
programme begins next year. The order, which is for two colour
and two monochrome 16mm machines, requires that the equipment
be suitable for both 405- and 625-line systems. The order is worth
£65,000.

www americanradiohistorvy com

ANOTHER TRANSMITTER FOR SCOTLAND

"I"HE new BBC TV station at Ashkirk, Selkirkshire, began regular

programme transmissions during June this year and at the
same time brought BBC television within the range:of a further
The service area of the new transmitter includes

the towns of Galashiels, Lauder,
Duns, Selkirk, Hawick, Jedburgh
and Coldstream; in all a popula-
tion of more than 100.000.

The station is sited between
Selkirk and Hawick, on Dryden
Hill, 900ft above sea-level. Trans-
missions are in channel 1 and
vertical polarisation is used.
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STOCK

2%

... FAULTS

iz

S every television engineer knows, there are

more circui: variations than one man’s

memory can cope with. This knowlcd%e is
usually forced upon him when he is miles from
base, late at night, armed only with his toolbox.

Circuit variations bring with them specific fault
symptoms when things go wrong, and familiarity
with the particular circuit, or some data on it, speeds
the process of fault finding. But, as the engineer
is well aware, the great majority of faults are what
might be termed * stock faults ”’, common to most
models and types of receiver. He is thus aided by
experience of general symptoms.
It is the amateur, the set owner, who is then at

a loss, for his receiver is the only one on which
he can base his diagnosis—and a fault that may well
be a routine matter to the engineer becomes as
baffling as the more obscure breakdown to the one-
set man. The following notes are an attempt to
gather some of those general fault conditions, their
symptoms and cures. Obviously many of them
will be well known to readers of Practical Tele-
vision. Nevertheless, our Problems postbag proves
that many readers who have no service data avail-
able to them have a good deal of difficulty with
faults that prove to be simpler in origin than they
feared. Although the notes are collected into
sections this is not in order of fault prevalence but
for convenience of reference. .

SOUND STAGES
Symptom: muffled or distorted output

Many receivers have an audio section consisting of
a triode-pentode, such as the PCL82 or PCL&3,
with the triode section as driver and pentode section
as output valve, as shown in Fig. 1. The circuit
is of the output stage of the Alba T744, chosen for
sts conventional style.

The valve is a PCL83. Most usual cause of the
fault symptoms is a leak developing in the 100.F
electrolytic capacitor decoupling the cathode.

Next possibility is a leak 1n the coupling capa-
citor 0-0054F from the anode of the driver section
10 the grid of the pentode, putting unwanted d.c.
on the grid and clipping the waveform at the peaks,
giving a quite characteristic harshness of sound. A
500V working paper capacitor should be used for
replacement.

Note that the anode voltage of the triode should
be only 65V. A common fault in many stages
which use this type of circuit and an even higher
anode load than the 100k(? resistor shown here is for
the resistor to overheat and change in value. If it
goes high the audio drive to the output stage is
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Fig. 1—The output stage of the Alba T744.

reduced and the fault is a cumulative weakening of
signal. As the common cause of the fault here is
a leak in the coupling capacitor, or a faulty valve,
the symptoms may be masked by distortion. When
the original fault is cured we are left with low
output and a voltage check may reveal this damaged
component.

Symptoms: weak output with or without distortion
or hum
In a circuit such as Fig. 2{a). the sound detector
and interference limiter circuit of the Cosser model
945, two germanium diodes are used. W1 acts as
the detector and the audio is taken from across its

100k load via a filter network and W2, which is .

effectively in series, to the volume control and thus
the grid of the driver. If W2 goes open-circuit the
audio will reduce considerably. Before this happens
there is usually an onset of distortion and afterwards
some hum. On this model the fault is easily proved
by setting the interference limiter plug to the
minimum position, when the sound returns to
normal. On other models, such as the 948, this
cannot be done and the diode should be temporarily
bridged to prove the fault.
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Fig. 2(a)—The sound detector and interference
limiter circuit of the Cossor 945.

Symptoms: noisy audio and distortion

A variation of this circuit, using a valve (EB91)
for the same purpose, is shown in Fig. 2(b), which
is part of the Philco model 1000 sound stages. Note
the 4-7MQ resistor connected between the h.t. line
and the anode of the second diode. The purpose
of this component is to give a fixed bias for limiting,
but if it goes * high” the valve limits seriously on
peaks.

‘T'he further cause of noise, a rough track on a
volume control, hardly needs mentioning here
except to state that there are circuits which incor-
porate this control in the grid of the output section,
not the driver, as in Fig. 1, and here again there is
the possibility of a leaky coupling capacitor being
responsible for the fault origin. Other circuits use
a volume control return to a point on the cathode
bias network, for biasing
reasons, to give a measure
of feedback, and a noisy
control in this type of
circuit can have even
more severe effects,

L HT+

Symptom: distorted f.m. g—-[-"—’

Before leaving the
audio stages it may be as
well to mention a popular
cause of distortion on the
combination receiver with |
TV/f.m. facilities. Where < 1
the fault sounds very like
misalighment there is a
disturbing tendency on
the part of the handyman
to twiddle the cores of the
if. coils indiscriminately.

Fig. 2(b)—Part of the Philco
model 1000 sound stages.
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As the slug of a broadly-tuned transformer can be
moved quite a way before one’s ears register a dif-
ference the ultimate effect is even worse distortion.
Very often the trouble is no more than a small
adjustment to the core of the final winding in the
discriminator transformer. This invariably needs
setting after the receiver has been tuned up and
quitela small change in inductance can improve the
signal.

Symptom: hum

There are many causes of hum, but where this
is only evident on sound and does not affect the
vision stages the origins are most likely to be:

(a) Breakdown:- of an electrolytic smoothing
capacitor decoupling part of the audio h.t. line (C
in Fig. 2(a).

£
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Fig. 3—The vision detector circuit of the Ferguson
516T.

(b) Heater-to-cathode short-circuit in one of the
sound channel valves. If the symptoms are reduced
when the volume control is turned down check all
valves pre the detector, especially the double diode
if fitted. If the volume control has no effect on the
hum check the output valve.

(¢) Vision on sound. If sound if. circuits are
not sufficiently selective part of the vision signal is
amplified, reproduced as a buzz. Before resorting
to retuning check i.f. decoupling and take-off adjust-
ment, particularly the if. coupling coil from the
tuner unit.

(d) Cross modulation. Too great a signal level
results in the a.g.c. system being overcome and
resultant  sound-on-vision and vision-on-sound,
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Attenuate input. If this has to be attenuated to a
point where the signal is too weak for normal
viewing check the a.g.c. decoupling.

VISION STAGES

Symptom: weak picture

If sound is strong but the picture weak and
watery, sometimes accompanied by a loss of sync,
the trouble is often a non-conducting crystal diode
detector. Where a valve is used check by substitu-
tion to eliminate the possibility of heater-to-
cathode leak, which can cause this fault.

To check the crystal measure detector output.
The best way is to insert a microammeter in the
earthy lead of the crystal load resistor (point X in
Fig. 3, which is the vision detector circuit of the
Ferguson 516T). A normal input, say 100-200xV,
at the aerial of a standard receiver and between 20
and 504V at the aerial of a fringe model should
give peak white modulation which will provide a
reading of between 400 and 500xA (giving approxi-
mately 3V detector output).

Weak a.g.c. can also cause this fault and when
testing note the a.g.c. voltage, which should remain
constant over a wide range of signal strengths.
Compensate the a.g.c. by applying a 3V battery
(positive to chassis) to provide a fixed bias. If
a.g.c. is faulty check the clamping diode (D1, D2),
usually a crystal diode, used to bypass excess a.g.c.
voltages and prevent overload.

The crystal can be measured for back and
forward resistance with an ordinary ohmmeter,
expecting less than 1,000Q forward and 100 times
as much back resistance; but this is a d.c. test and
does not necessarily prove the crystal’s efficiency
at h.f. The best test is substitution—even though
this component is often buried in a jungle of other
compenents or hidden within an i.f. can.

Symptom: sound-on-vision .

Most common cause is an offsetting of the sound
rejectors. These can often be identified as single-
cored coils adjacent to the vision channel but their
position, both physically and in the circuit, can vary
from set to set. They should be adjusted for
minimum sound interference on vision, nor for
maximum sound. Take care, when adjusting, to
note the original position of the iron-dust core and
return to this position if no improvement is effected.
As noted previously, the tuning of the if. take-off
coil of the tuner unit is important for stable recep-
tion. This is normally adjusted for best balance of
sound and vision and not for maximum vision
output.

Symptom: weak or non-existent picture

Video burnout. Referring again to Fig. 3, note
the potentiometer, formed by four resistors, 5-6k(2,
47k, 100Q and 1509, across the h.t. The screen
grid and the cathode of the video amplifier are fed
from tappings on this potentiometer to receive the
appropriate voltages. The valve develops a grid 1
to grid 2 short—circuit and a chain of calamities
quickly follows: the cathode resistors overheat, the
screen grid passes too much current and the 47kQ
resistor burns out completely. Safest procedure is
to replace all four resistors and the S0uF capacitor,
which may be punctured due to excess voltage over
its safe rating. The deceptive factor here is that
after component replacement—usually obvious—the
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Fig. 4—A PCF80 frequency changer stage.

circuit may appear to work, but the danger remains
and the valve will probably fail again when hot.
Replace the video amplifier.

Symptoms: oscillator drift and ultimately no sound
and vision
Another burnout, again precipitated by valve
failure, is that of the oscillator load in the tuner
unit. The 6-8kQ resistor feeding the anode of the
triode section of the PCF80 frequency changer in
Fig. 4 burns out after a period of overheating (when
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Fig. 5—The frame blocking oscillator and output
stage of a Masteradio TE7.
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the drift symptoms occur). Replace
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both resistor and valve. Use a 1W
non-inductive type and fit this re-
placement in as near a physical
replica of the original as possible.

A further tuner unit fault some- 4
times bothersome is a short-circuit
across the if. take-off coil where AC
this is carrying h.t,, as shown at
point X. Some circuits use a I
tapped coil and a coaxial take-off
cable which carries h.t. and is also
vulnerable, especially at the point
where it passes through the
screened “casing.

FRAME TIMEBASE
Symptom: lack of height

The circuit shown in Fig. 5 is of the frame time-
base of the Masteradio TE7 series, chosen because
it illustrates several possible fault sources. This is
a blocking oscillator with the height control varying
the h.t. to the anode of the oscillator. Where a
variable control with carbon track carries h.t. there
is always the possibility of a hot-spot and symptoms
of intermittent height, frame locking only at
reduced height, etc., can often be traced to this
control.

A further cause of reduced height is change in
value of the h.t. dropping resistor in series with the
height control. Another common cause is the h.t.
feed to the output valve—often taken from a point
on the boost voltage line. On several Philips, Stella
and Cossor models this voltage source is the focus
control, a 2M slider preset resistor from the boost
line to chassis. This component reduces in value
with little obvious effect on the focus and causes

_L HT+ 190V
O pras Boost voltage

480V

PY81

18k

Feedback to
line osc. grid

From line
osc. anode

D

Fig. 6—The line output stage of a Regentone Ten-4.
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TH ]

Fig. 7—A typical power supply and rectifier circuit.

symptoms of reduced height and non-linearity
which can be very baffling the first time they are
met.

Symptoms: reduced height with cramping at bottom

Although a low emission output valve is the most
frequent cause of this fault, many times it is
aggravated by a leaky cathode decoupling electro-
lytic (50uF in Fig. 3).

Symptoms: stretched picture with non-linearity

The exact form of this depends on the individual
circuit but is often caused by an open-circuited
feedback loop. The principal culprits are the
i/:ertical linearity control R and the capacitor C in

ig. 5.

Symptom: frame hold at end of travel

Where the frame hold is pre-biased, as in the
circuit shown, a gradual change in potentiometer
values, as can be caused by the 47k resistor going
“high”, will cause a shift of the locking position
and ulumately a frame lock that can only be
obtained when height is reduced [i.e. greater voltage
available at the hold control). A less frequent fault
is the failure of the decoupling capacitor of this
potentiometer chain, 8uF in Fig. 5.

LINE TIMEBASE

Symptom: gradual reduction of width

Line timebase faults are many and varied and
depend very much upon individual circuitry, but
there is one fault common to many circuits that is
illustrated in Fig. 6. Although this is actually part
of the Regentone Ten-4 circuit, similar configura-
tion will be found in many other makes and models.
Cause of the fault is overheating and eventual
failure of the 1-:8kQ screen feed to the PLS8I,
Always use a resistor of generous power rating here.
The modern tendency is to increase the ohmic
value of this part of the circuit and a 2kQ 5W wire-
wound component is a suitable replacement.

Symptoms: lack of width, lack of focus, possibly lack
of frame
Reduction in boost voltage (480V in the circuit
shown) can be caused by an open-circuited boost
capacitor, the 0-1uF (often 0-25 or 0-5uF and in at
least two popular models an 8uF electrolytic), and

—continued on page 511

www americanradiohistorvy com


www.americanradiohistory.com

490 PRACTICAL TELEVISION

August, 1963

PRINCIPLES AND PRACTICE OF

GCOLOUR TELEY

CONTINUED FROM PAGE 459 OF THE JULY ISSUE

IGHT is electromagnetic radiation (like heat,
L radio and X-rays) with a waveband extend-

ing  approximately from  0-00004 to
0-00007cm. The micron (i) is the unit of wave-
length universally adopted for optical work and
colour television and it is equal to 1/1000mm,
but is often reduced to “millimicrons” (mp) where
600mu, for example, are equal to 0-6p.

The colour spectrum starts at red one end and
finishes at violet at the other, but just before red
becomes visible light it passes through the infra-
red part of the spectrum, while violet at the other
end fades away into the ultra-violet part of the
spectrum. White light split into its component
colours with corresponding wavelengths (not to
scale) 1s shown in Fig. 10.

Fig. 11 reveals how the light spectrum as a
whole fits into the electromagnetic spectrum. Note
that infra-red gradually changes to heat while
ultra-violet gradually changes to X-rays—first
“soft ” rays and then “ hard ” rays which have
a deep penetration.

There is no definite demarcation between adja-
cent forms of radiation, and this also applies to

colours. Here the merge into adjacent hues is
imperceptible.
Colour is essentially a  sensation ”, which

means that one can reason’ that there can be no
colour without sight, as there can be no sound

U\

BY G. J. KING

the spectrum; indeed, the sensitivity may be
greater than the standard eye at some other part
of the spectrum. .

The response of the standard eye to colours is
shown in Fig. 12. Now we must be careful here
since this curve reveals the brightness (sometimes
called luminosity) of colours that the eye sees.
The eye, then, is something like a tuned circuit,
with Fig. 12 the response curve. Looking at it
this way, the tuning is set at about 350mpu
(corresponding to a greenish colour—Fig. 10) and
the response is such that the sensitivity tails off
either side fairly evenly. Normally, of course, the
sensitivity is zero at ultra-violet and infra-red,

Relative response —»

t 1 |
400 500 600 700

Wavelength millimicrons —»
Fig. 12—Curve showing how a ‘'standard” eye
responds to different colours.
]

] Light spectrum

:  thereby making these radiations
[ [ | invisible.

VL._Jg;at- Violet #,Z?n; fue S‘;‘:; Green Yellow Orange Red '“Rf;da' The Lumen
| | | | The Lumen relates the response
400 436 460 500 513 578 592 600 620 700 of the eye to the colour in terms
o of luminance. It is important to
- Wavelength millimicrons ————————> remember that it is not directly
Fig. 10—The overall light spectrum from ultra-violet to infra-red. related to the output of a light
source—that is, in terms of bright-
without hearing. People respond to colours ness. This can be better understood by con-
differently. Some people are colour-blind, for sidering the eye viewing two lights of different
example. This does not necessarily mean that  colour. Now. when these two lights look to the

these unfortunates cannot see colours, for in the
majority of instances it simply means that the
response or sensitivity of the eyes is lower than
that of so-called “ standard ” eyes at one end of

Light
spectrum

e

|

X—Rays M Heat

Wavelength ————

Fig. 11—Showing how the light spectrum of Fig. 10
fits into the electromagnetic spectrum as a whole.

Radio

cye as ihough they are of equal brightness, then
their lumen valaes are equal. Actually, it would
be the standard eye on which the calculations of
subjective brightness would be based. Under such
a condition of balance, a check of the light out-
put of the sources would reveal that these may
be well off balance; indeed, one may be in the
ultra-violet region and have quite a hefry output
and yet have zero lumen value since it is invisible.

White light, it will be recalled. can be produced
by adding the three primary colours. If we add
the colours in terms of equal energy, then we get
so-called “equal energy white light ”. At this
stage it must be brought to mind that the overall
luminance of the colour television picture is
governed by the sum of the individual lumens of

.
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the colour components. This meanrs that green
light contributes most towards the luminance of
the picture, as is apparent from the curve at
Fig. 12.

We shall see later that the compatible mono-

chrome signal (Y*) is representative of the overall
luminance ot the picture and is obtained by add-
ing fractions of the red, green and blue signals.
We would not, of course, end up with the correct
monochrome represcntation simply by adding equal
amounts of colour signals for the reasons already
given above, bearing in mind that equal energy
white light is obtained by the addition of equal
light outputs and nor equal lumen values. The
fractions of colour signals thus used are related
to the response in Fig. 12.
Brightness and Luminance: The difference be-
tween brightness and luminance should now be
defined. Actually, the only real difference be-
tween the two terms is that brightness is some-
what relative. For example, a torch can look very
dim during the day and vet verv bright at night.
Brightness and luminance both relate to intensity
of light but luminance—which is used frequently
in colour television literature—is an absolute
measure,

A BASIC COLOUR TELEVISION SYSTEM

To display colour there must either be a mono-
chrome picture tube with tricolour filters of some
kind or a tricolour picture tube of some kind, such
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signal. Thus, on a 625-line system with a mono-

chrome  video bandwidth of, say, 5-5Mc/s, a
colour system of the nature described would
demand a theoretical bandwidth of about

16-5Mc/s. In practice pictures in good colour can
be obtained with a bandwidth somewhat less than
this, but for the simple type of colour system
under discussion a bandwidth greater than that
for comparable monochrome transmissions is
essential.

This- simple system is called the * simultaneous
colour television system > because the three
primary colour make-ups of the original scene are
transmitted simultaneously. The main disadvan-
tage of the system, of course, is that it is waste-
ful of bandwidth.

Simultaneous System

The basic elements of the simultaneous system
are given in Fig. 13, which also reveals the general
make-up of a colour television camera. It works
in the following way.

Blue, green and red light reflected from the
scene to be televised is picked up by the turret
tens L1. On arrival at the “ dichroic mirror ” D1
the blue light is reflected by D1 while the green
and red lights pass through it. A dichroic mirror
has the property of being able to reflect a light
of one colour while passing lights of other colours,
and these are used extensively in colour television
systems, mainly at the camera.

——— — — e o} |~ =
Blue, green
and red '
light from
SIS Green
and r Red L

M2

M1
Blue gnt ﬂ O PTY /
--------- Sl b CT e m = 2P T e o
‘ - =
' F1 L2 M \/é-—

Y
ed :
light \_"_gbt_,_g_-é__

Screen
\

Projection
lenses

Blue filter
Biue signal

Green filter

-

Colour camera

N Blue,green
_Red signal _ N and red
PT3 Red ftitter pictures

projected in

Transmission Colour display ¢olour index

system system on screen

Fig. 1 3—Basic colour TV system—see text. In the receiver display system, signals operate picture tubes PTI, 2 and 3,
while filters and lenses project the three primary-colour pictures on to a screen.

as the shadow mask variety, about which more will
be said later. Similarly, to transmit colour pictures
there must either be a monochrome camera
system with colour filters or three separate camera
tubes (or tricolour camera tube) and an optical
system to channel the three primary component
colours of the scene to the corresponding camera
tubes (Fig. 13). )

Each camera tube has a colour filter in front of
it and each one gives a signal output correspond-
ing to the coleur-indexed image fed to ir. The
video signal resulting from each colour can thus
modulate the carrier of a transmission system in
exactly the same way as the monochrome signal
modulates the carrier of a black-and-white tele-
vision system. With three separate signals in
colour to form ultimatelv the luminance of the
picture, however, each colour signal would require
almost as much bandwidth as a monochrome

The blue light is bent by the silvered-surface
mirror M1, passed through the correction filter
F1 and lens F2 to give the blue make-up of the
scene on the screen of camera tube CT1.

The green and red lights from D1 are split by
the second dichroic mirror D2; the green passing
through the mirror, correction filter F2 and lens
1.3 to give the green make-up of the scene on the
screen of camera tube CT2.

The red light reflected by D2 is bent by mirror
M2 and passed through the correction filter F3
and lens L4 1o give the red make-up of the scene
on the screen of camera tube CT3.

Thus it is seen that the original scene is simply
split into its basic primary colours by the optical
system in the camera. There are, of course, other
ways of securing the optical requirements so that
each camera tube records only one of the primary
colours, but that shown in the camera section of
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Fig. 13 has very much in common with current

practice. A colour television camera, therefore, is
designed to give output signals on three
“ channels ” corresponding to the blue, green and

red pictures.

In the camera there is nothing more involved
than three monochrome camera tubes and an
optical system to split the light of the image into
its three primary colours. The video output of
each camera tube looks just the same as mono-
chrome video output obtained from the tube of a
black-and-white camera, for each tube in the colour
system is scanned in exactly the same way as a
monochiome tube in a black-and-white camera.
The colour camera, then, can be said to analyse
each part of the scene to be televised both in
terms of luminance and colour (chrominance) and
to give three voltages corresponding to the
amounts of blue, green and red required to be
added to produce a colour rendering of the
original scene.

Now, when white is transmitted each camera
tube gives an output of a voltage such that will
activate the display system at the receiver so that
each colour has the correct luminance to produce
the sensation of white light when all three are
added. Owing to the response of the eye (Fig.
12) and to other shortcomings in the camera
system and in the receiver, the voltages at the out-
put of the camera need to be corrected, and means
are available on the camera for adjusting the gain
of each colour channel.

The blue, green and red voltages at the output
of the camera are denoted EB. E'G and E'R
respectively. The little dash at the top of the E
(which stands for voltage) signifies that the
voltages have been corrected.

Transmission system

Owing to the poor use of bandwidth, the
simultaneous colour system is not used for over-
the-air transmissions, but it may be used for closed-
circuit systems where separate conductors can be
used to convey the signals of each colour to the
display device or receiver.

Over-the-air experiments have been carried out
with the system, however, and it was found that
reasonable colour reproduction is possible by
reducing the bandwidth of the blue channel to
about one-third of that of the green and red
channels when each of these has a bandwidth
equal to a monochrome channel. The overall
bandwidth, including the sound channel and
separation, still works out to something around
12Mc/s for a 405-line system.

Colour display system

Again, the colour display system depicted in
Fig. 13 has been employed mainly in certain
* closed-circuit colour television apvolications. Thus,
the colour signals are fed from the camera along
separate cables to a monitor display unit, in which
each signal produces a picture in its own appro-
priate colour. This is achieved either by the use
of picture tubes whose light output is in colour
or by the use of filters in front of ordinary mono-
chrome tubes, as shown in Fig. 13.

Some optical method is adopted to super-
impose the three pictures one upon the other so

August, 1963

that the colours add (Fig. 1) and the viewer has
the sensation of vicwing a picture in full colour.
A projection system is 1lluslrated in Fig. 13 and
it will be seen that lenses are used after colour
filters to project the combined picture upon a
screen. There are other ways df doing this but
they are all somewhat of an electronic/optical
compromise.

The biggest problem is in keeping the three
pictures in perfect index over the entire areca. To
achieve this demands claborate correction lenses
to put right optical shortcomings, such as
astigmatism and key-stone distortion, and an
incredible degree of linearity correction on each
picture, bearing in mind that while there may not
be undue difficulty in securing registration at the
centre of the picture, the edges are extremely
vulnerable due to only a slight unbalance of the
frame or line linearity of each picture colour
separation.

~silvered mirrors

Semi

Red
Eye sees tube
three
coloured
pictures

superimposed

Green
-, tube
Semi-—-silver ed
mirrors s
tube (b)
Fig. 14—Optical methods by which the three

coloured pictures may be superimposed so that the
eyes of the viewer see a single, fully-coloured picture.

Other ways by which the three coloured picturcs
may be superimposed so that the eyes of a viewer
see a single, coloured picture are shown in
Fig. 14. At (a) half-silvered parallel mirrors are
employed, while at (b) the same principle is used
but the mirrors are at right-angles. Unfortunately,
these methods lose quite a lot of the light from
the picture tubes and the resulting coloured
display needs to be viewed in semi darkness.

Note that each display tube is scanned in the
ordinary manner and that each has brightness
control so that the lummance of each colour may
be adjusted to suit the viewer and display tubes
and optical arrangements.

SERIES TO BE CONTINUED
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wide-band

OSCILLOSCOPE

A high quality instrument specially
developed for television application

designed and described by

D. R. BOWMAN

!

CONTINUED FROM PAGE 455 OF THE JULY ISSUE

ROPERLY speaking, the Y-amplifier comprises
P the valves V9, V10, V11 and V12 with their

associated circuits. However, V8 also carries
the Y signal, so it will be convenient to treat this
whole series as one. Refer to Fig. 3.

In order to provide gain control the problem of
resetting accuracy has to be solved. In this instru-
ment continuously variable gain control has been
avoided, partly because it is very difficult to make
such a control independent of frequency, but
chiefly to allow the use of a stepped attenuator
whose resetting error can be nil.

The wusual type of input attenuator is a fre-
quency-compensated network consisting of a ladder
of resistance and capacitances. Resistors can be
selected from stock to high accuracy, or 19%
tolerance components can be bought. The com-
pensating capacitors however have to be adjusted,
after the attenuator has been constructed, until the
attenuator is independent of frequency. This can
be a very patience consuming operation and may
take several days of spare-time work. It was decided
to use a simpler method.

Resistors of relatively high value—2kQ and up-
wards—are increasingly frequency-dependent in
value (the Boella effect), due most probably to in-
herent self-capacitance effects. Resistors of some
10022 and below are increasingly frequency-
dependent because of their self-inductance. In the
range of about 100 to 2,000!) the reactive effects are
generally negligible up to around
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is placed between these two valves—V8
and V9 in Fig. 3.

The valves V8 and V9 cannot be
sclected without careful consideration of
various factors. They should ideally
require the same bias and take the same
anode current. In both, inter-clectrode
capacitances should be small, and the
inductance of leads ought to be small
also. Mutual conductance must be high,
and anode current cannot be too small
or the voltage output may be restricted
unduly. In the case of V8 a triode can be
used as the anode is carthed to alternating
current. V9 might also be a triode, but a
pentode has the advantage of having extra
screening between cathode and anode
because of the extra two grids. Considera-
tion of these and other matters resulted
in the choice of the type EC9! for V8 and
the type EF91 for V9.

The cathode resistors of these valves have to be
low in value to enable the required bandwidth to
be obtained. The values are 1750 and 180!}
respectively; the resistors should be selected to these
values within 1%, and should be of adequate power
rating and preferably of composition type.

Calculation of Attenuator Resistance

Fig. 7(a) shows the input circuit in simplified
form, and it will be assumed that R1, R2, and R4
are small compared with the anode slope resistance
of the associated valves. The method of calculating
the values of attenuator resistance will be given, in
case the constructor wishes to provide for attenua-
tion ratios different from those used in the proto-
type oscilloscope.

Impedance at A-A, looking into R1, is 1/gml in
parallel with RY................... ... ... 1)
Impedance at B-B, looking
1/gm2 in parallel with R2........................... @2

In (1) above, impedance Z1=700 (EC91)

In (2) above, impedance Z2=76Q (EF91)
Because of an input signal at the grid of V8 a
voltage is generated in the circuit formed by Z1,
R3 and Z2 (see Fig. 7(b)). Let this voltage be El.
This causes a current I to flow in the circuit—note,
this refers only to the a.c. flowing.

El

Current in the circuit I=m

S0Mc/s at least, providing that
good quality carbon composition
resistors are used, without a spiral
track. The problem of frequency-
independent  attenuators then
resolves itself into a method of
using this range of resistors to
obtain the necessary attenuation,
having regard to the fact that the
impedance of a Y amplifier as a
whole must be high and as non-
reactive as possible.

Cathode-follower Input

This is accomplished by using a
cathode follower input stage, fol-

Fig. 7—Analysis of the
attenuator.

I—N\/\/\/\N‘—T—"—-———O
R3
(L 76

lowed by an earthed-grid pre-
amplificr; the attenuator network

(a) (b)
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The output voltage E2 in the figure is the quantity
. 1Z2 (Ohm’s law) and so

pe  Z2EL_
Z1+Z24R3
A . E2 72
[[Cnuathn—El—Zl+Zz+R3

If E2/El is replaced by 1/n (n being regarded
as the number of “times” the signal is to be
divided by)—the expression becomes

Z1+Z2+R3

-T2
which simplifies readily to
R3=(n—1) Z22—-7Z1

R3 can now be computed for any degree of
attenuation with any pair of cathode impedances
desired.

Using the values of Z1 and Z2 already found,
the following values of attenuation are found:

Attenuation R3 Attenuation R3
) 64 s 10700
L 1582 ¥z 22862
i 46202

The finished
oscilloscope.

To keep the acrual values of resistance low in value,
a series connection is adopted, and thus the actual
resistors used in the attenuator are 6, 152, 304, 608
and 12162, These, counting in series from the first,
total to the required value at each step. It may be
noted that all these resistors fall within the fre-
quency-independent band mentioned above. Con-
sequently with this simple switched attenuator no
compensating capacitors are required.

It will be seen that the value of attenuation is
not calculated for the ‘ratio unity. The exercise is
left to the reader, and the result is not surprising;
for “nil” attenuation (n=1) the result shows that
a negative resistance is required. A moment’s con-
sideration will show that the maximum transfer of
energy form Z1 to Z2 is %, when impedances are
equal. Thus an actual attenuation of } is seen as

PRACTICAL TELEVISION
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“divide by 17, an attenuation of } as “‘divide by 27,
and so on. The latter are the values actually
marked on the front panel of the instrument.

In practice the 6!) resistor is included with the
152¢) resistor without appreciable loss of accuracy,
and a direct connection used for the minimum
aticnuation position of the switch. Referring to
Fig. 3 the values of resistors R34, R35, R36 and R37
are thus 158¢1, 304¢), 608¢) and 1,216¢} respectively.
These are quite close to the nominal preferred
values of 1502, 33091, 6009 (or 680¢) and 1-2kQ,
and may be selected from stock. They should be
of the miniature 3W type, of carbon composition,
and in soldering on to the switch S4 (in series) they
should be stood away from the wafer by fin. leads.
The leads to the attenuator should be as short as
possible.

Maximum Input Voltage

When the attenuator is in its minimum attenua-
tion position V8 and V9 act as a long-tailed pair
and there is no current feedback. The maximum
voltage to V8 grid without overloading is thus the
arid base of the valve, namely about 1-5 to 2V. A
full vertical scan of the cathode ray tube is how-
ever obtained with this voltage input, and so any
larger input requires the attenuator to be switched
to a higher position.

In the maximum attenuation position (--16) the
input voltage acceptable is about 6V peak-to-peak
for undistorted vertical deflection, but higher input
is permissible if only the positive peaks are to be
observed. For greater than 6V input however it is
better to use an external attenuator suitably com-
pensated, or the valves V8 and V9 may be replaced
by valves with a longer grid base. About 36V
input could probably be accepted by a pair of EL90
pentodes, but at the cost of an extra 60 to 70mA
of h.t. current—a not very economical proposition!

The valve V9, an EF91, with screen by-passed to
earth is not acting as a pentode in this circuit but
as a triode. It might be wondered why the EF91
is used rather than another EC91. The reason has
already been mentioned, namely the need for the
best possible screening between cathode and anode
which the extra two earthed grids give. The main
amplifier is connected to the anode of V9, and the
smallest unwanted feedback could give rise to the
most disastrous effects, either in phase distortion or
downright instabilty.

Short Leads Vital

It is most important to ensute rhat the ancde of
V8 is by-passed to earth by the 16sF capacitor C25,
and decoupled by R32, right at the valve socket and
by the shortest possible leads. During development
the oscilloscope was tested with square waves of
very short rise time (about 50ns), and a most con-
spicuous ‘‘ ringing ” was observed, at a frequency
of about 12Mc/s, at the beginning of each hori-
zontal part of the trace.

This effect persisted even when pulses of much
longer rise time were used, though the effect
decreased with increase of rise time. Eventually it
was found that the ringing was due to the leads to
V8 anode being an inch or two in length, and
relocating the decoupling components effected an
immediate cure. A further practical point to be
watched is that the input socket to the Y-amplifier
cannot rely upon earthing through the front panel of
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the instrument. A stout braid lead must connect the
“outer ” of the coaxial socket to the chassis earth-
ing point of the V8 cathode resistor, and an equally
stout braid is used for the connection between the
*“inner ™ of the socket and V8 grid. Thus inductive
cffects are minimised. A suitable braid is the outer
covering of }in. coaxial cable. Alternatively, a strip
of copper foil 4in. wide might be used.

Problems of Wide-band Amplification

The necessary Y-amplifier bandwidth of 20Mc/s
can be achieved well enough by the use of con-
ventional amplifier techniques. So can the gain
needed. However, when an output of some 80 to
100V is nceded there are difficulties. A valve such
as the 6CH6 with a small anode resistor would pro-
vide the necessary output. but at the expense of a
large anode current. Also, in order to use a con-
ventional amplifier of cascaded RC circuits the
bandwidth of cach would have to be increased
because of the well known bandwidth narrowing
effect. This would lead to the use either of com-
pensated couplings, with the attendant problem of
overshoot, or of further reduced anode load resist~
ances which by decreasing gain would involve the
requirement of extra stages of amplification—pos~
sibly with cathode follower stages between the
main amplifier valves. Not only is a large number
of valves needed but such difficulties as probable
unwanted feedback have to be faced. By no means
a small problem would be the dissipation of the
extra heat developed.

The ““Distributed”’ Amplifier

In order to provide a recadily-constructed and
“tame ” amplifier of high gain and relative free~
dom from any tendency to instability it was decided
to use a “distributed” amplifier. This type of
amplifier has in addition the advantage that nearly
all the h.t. current supplied contributes directly to
the provision of output voltage for Y-deflection at
the cathode ray tube, and the heat dissipation prob-
lem is much eased.

Fig. 8—Reflection of pulse in coaxial cable open-
circuited at both ends. .

The pre-amplifier V9, already referred to, has as
its anode load a 9100 resistor R38, and since this
valve 'has to drive only a very limited capacitive load
the bandwidth resulting is great. The gain is not
about six, as might be expected from considerations
of load and mutual conductance, since the cathode
resistor is not by-passed—necessarily so, since the
input voltage to V9 is developed across it. Actually
the gain is approximately 3 for this stage and the
anode load resistor could be increased except for
the fact that it has to feed the grid line of the dis-
tributed amplifier, whose impedance 1s 9101, As
will be seen, this stage causcs no bandwidth limita-
tions.

T'he distributed amplifier consists of three EF184

"
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valves. Their mutual conductance is about 15SmA/V
and since they are effectively in parallel as regards
gain the low frequency gain is about 100 with an
anode load of 2-2k(). At high frequencies the gain
is the same, of course, because although the valves
are in parallel as regards gain they are not in
parallel as regards inter-electrode and other
capacitances.

The principles of the distributed amplifier were
discussed in this journal in September 1960 (page
621). and design equations were given. For new
readers the fol%owing account may be helpful.

Principles of Operation

Referring to Fig. 3, imagine a sudden change of
voltage occurs at the anode of V9. This is im-
pressed on the line of inductors 110, LL11 and L12
with which arc associated the grid-cathode capa-
citances of valves V10, V11 and V12. The impulse
does not travel along this line with the speed of
light but at a speed determined by the values of
inductance and capacitance in the grid line. As the
impulse passes each grid the valve generates a cor-
responding but larger impulse at its anode.

Consider the anode pulse at V10; this has two
paths open to it, “left” and “right”, and if the
impedance of the anode line of inductors is the
same as the anode load resistor half the pulse
travels in each direction. The pulse going to the
“left ” is absorbed in the resistance R42, while the
rest of the pulse begins to move to the right along
the anode line of inductors L5, L6, L7 and L8. If
these have been correctly proportioned with the
anode capacitances the pulse will reach the anode
of VI1 just as the grid pulse arrives at the grid,
and this process is repeated all down the line. The
result is that the travelling pulse is augmented at
each anode.

The process may be visualised as a pulse travel-
ling along the anode line and receiving a good push
as it passes each anode. Eventually it arrives at the
cathode ray tube deflector plate, where it causes the
appropriate deflection and is then reflected back
along the line, travelling back to R42 where it is
absorbed. R42 must match the anode line, or else
the pulse will be reflected again and eventually
reach the deflector plate once more-—mixed up with
subsequent pulses generated. This would cause
very great interference with the proper functioning
of the amplifier, as might be expected.

Line Termination

The valves are seen to be nor in parallel, and
their inter-electrode capacitances do not add up to
reduce the bandwidth of the amplifier. They may
be considered as being in “delayed parallel ”,
Fig. 8 shows the way pulses are actually reflected
back and forth along a piece of coaxial cable open-
circuited at both ends, and this may underline the
need for good matching between the anode line and
the anode load resistor.

The pulse travelling down the grid line must not
be reflected at all however, since if it were it would
excite the grids in reverse order and cause spurious
signals in the anode linc.

To prevent reflection the grid line must be term
inated in R46. the correct value of resistance, at it
“far” end. The small inductors and capacitors L4,
L9 and L13, TCl, TC2 and TC3 are added to the
delay lines in order to provide that the terminating

. 1
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leaving the delay line supported in
the circuit a little over 1-5in. above
the metal chassis.

To Vio vt viz
TCt anode anode anode
a)
A _To
c28C29 L1 L L12
7327t 27427t 27427t 3
\IGos  1idos \B0s 2247075 132t
I '

To \ale} Vi1 viz
TCc2 grid grid grid
(b)

All windings are 40 swg enamelled copper wire close -wound spaced as shown

on 6'iength of paxolin tube

Fig. 9—Winding details of anode and grid lines.

resistors behave in a frequency-independent fashion
at the higher frequencies covered by the amplifier.

Winding details for the anode and grid lines are
given in Fig. 9, and these must be adhered to
strictly if the best results are to be obtained. It
should be noted that Fig. 3 shows the anode and
grid lines diagrammatically only, and Fig. 9 must be
consulted for details of winding and for connections.

Constructing the Delay Lines

The delay lines should be constructed so as to be
self-supporting in the circuit. This may be done
readily by using fairly heavy-gauge wire for the

Contact
adhesive

So'ldered /Wires bared twisted

and soldered
I| =
|

Tapped winding

AT T T Lo

Il
I
3 E A SR e G I
/ /
Contact

adhesive
~—18 swq tinned copper wire

Fig. 10—Termination of the delay line winding.

tappings. The terminal is made by drilling a small
hole through the paxolin tube near the end of the
winding. A length of No. 18 gauge tinned copper
wire is forced through the hole, emerging on the
opposite side of the tube, the end is bent over
through 180° and pushed into a further small hole
drilled in the tube. The winding tapping is then
soldered to the terminal and the joint is covered
with a good blob of contact adhesive to make all
firm. Fig. 10 shows this method of construction in
detail.

The terminal wires are then cut all to the same
length, about 1'5 to 2in. These leads can then be
soldered direct to the tags of the valve sockets,

L13
——

The trimming capacitors TCl,
TC2 and TC3 are of the Philips
bechive type, 2—I10pF, and are
soldered on to tags fixed to the
chassis at convenient points.

C35

To
CRT Y

To sync
amp R .,
Associated Capacitors

It will be noted that C28 and
C29 are in parallel. as also are C33
and C34. The reason for this
arrangement is that at the higher
frequencies the larger-value capaci-
tors may have an inductive
reactance. They are paralleled by
the smaller mica or ceramic capaci-
tors so as to provide proper coup-
ling. If desired, a 100} resistor may
be added in series with the larger
capacitor; this is only necessary if
because of the physical characteris-
tics of the larger capacitor there is
any tendency for the paralleled
capacitors to behave as a tuned cir-
cuit and to resonate at or near
some frequency in the pass-band of the amplifier.
If this happens it will be shown up as “ringing
on fast pulses or as a kink in the response curve
of the amplifier. C25 should be of the smallest
physical size practicable in any case, to minimisc
external capacitance to earth. In the prototype it
was not found necessary to include these small
resistors, but it will do no harm to include them
and may be advisable. Fig. 11 shows the connec-
tions.

In order to make the coupling between the dis-
tributed amplifier and the pre-amplifier independent
of frequency the values of C28 and C33 should be
matched as accurately as possible, preferably to

19 ; the same applies to

N

To
TC3

To grid
bias

C29 and C34.
The screen decoupling
c29 capacitors C26, C27,
C30 and C32 must be
c28 B wired as closely as pos-

sible to the valveholders,
with the shortest pos-
sible leads. In addition,
if the length of h.t. lead
between the power sup-
ply and the amplifier
exceeds a- few inches
an additional 16uF capacitor should be used to
decouple the amplifier, and should be placed as
close as possible to the tag-strip carrying the service.

The grid bias supply for the distributed amplifier
is obtained from the 6-3V heater sunply as shown
in Fig. 4. This d.c. supply is rectified by DI and
smoothed by C36, C37 and VR6. The potentio-
meter VR6 may be of wire-wound television type.
The value of R48 is fairly critical for the proper
functioning of the amplifier over long periods of
continuous use. R47 limits diode current on first
switching on, and must not be omitted. Note:
The polarity of D1 in Fig. 4 is incorrect, and the
symbol should be reversed.

The next article will deal with the mechanical
construction and arrangement of components.

CONTINUED NEXT MONTH

Fig. I1—Additional C and
R to eliminate resonance in
coupling capacitor.

“t
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DX TELEVISION

Further information on the reception of long distance 625-line
The author, who

TV transmissions is provided in this article.

BY J. HURRY

is a professicnal service engineer, and a colleague have both
received transmissions from over one thousand miles using

ordinary 405-line sets and dipole aerials.

.

systems and line standards in

use on the Continent. The
Western European TV stations use
the 625 CCIR standard while the
Eastern European stations use the
625 OIR standard. Both of these
have negative modulation with f.m.
sound. ‘

Belgium, on the other hand, has
625-line transmissions with positive
modulation and a.m. sound. They
also have 819-line transmissions
along with France. This system
uses positive modulation and a.m.
sound. Last but not least comes
Britain  with  405-line  positive
modulation and a.m. sound. About
the only thing that is common to
all systems 1s the field (frame)
timebase frequency, which is 50c/s.

During the actual reception of a
625 signal it has been found that
there is a slight difference in the
shape of the sync pulses, and this
requires a different line hold setting for CCIR and
OIR stations.

THERE are quite a few different

Weather and Sunspots

There is no doubt that weather plays a large
part in the setting up of the right conditions for
long-distance reception, but the biggest factor
appears to be sunspots.

Telescope

————— Sun's disc showing two sunspots

Fig. I—The correct method of observing the surface
of the sun.

-
& 4

It is quite easy to find out if there are any
sunspots by the use of a telescope (see Fig. 1).
BUT REMEMBER, NEVER LOOK DIRECTLY
AT THE SUN. The image should be projected
on to a card or white wall.

If there are sunspots they will appear as black
dots or marks on the sun’s disc when the telescope
is focused.

It is now quite easy to predict within five or six
hours when reception can be expected. A combina-
tion of sunspots and high pressure makes reception
almost 100% certain. This is borne out by the fact
that during the winter when the earth’s north pole
swings on its axis away from the sun there is no
reception. In the summer, of course, the north
pole moves over to the sun and the long-distance
reception is restored. Even low pressure and heavy
rain has been found to be no drawback to receiving
Russia, etc.,, when there have been some large
sunspots.

When we first tried out a sct on negative
modulation the Spanish test card was received, but
the timebase was running at 7-5kc/s or half the
line frequency, which is, of course, 15kc/s. The
set was a 12in. Ferguson which was eventually
made to run at 15kc/s. Other sets we have used
include a Pye 14in., K.B. l4in., Defiant 17in. and
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also a number of 2lin. sets. I am now regularly

using a Marconi VT'68DA.

Requirements

The requirements for a TV set for D.X. use are
that it should be able to tune over the whole of
Band I and have a switch fitted to give three
positions as follows: 405 positive, 625 negative and

625 negative (see Fig. 3).

From tF

transformer;
The Switch
<tine The switch is an ordi-
ZHod nary Yaxley type which
z can be obtained from any
= radio dealer. The wiring

from the diodes should be
as short as possible, other-
wise the set will be very
unstable and the gain will
fall off as well. The extra
diode is for use on 625
negative so that the cor-
rect polarity of pulses are
fed to the video amplifier,
sync separator, tube, etc.
The most suitable value
R for resistor R in Fig. 2
Fig. 2 (left)—The line hold is found by experimenting
circuit modification. with values near 20kQ.
Fig. 3 (righty—The circuit This resistor is inserted
of the diode switching. in series with the original
line hold control. When

the switch is in the 405 position R is shorted but
is brought into circuit when switched to 625. The
length of the wiring to the line hold is not critical.

Resistor R’

To video
amplitier

Aerials

For all-round (non-directive) reception a vertical
dipole for channels 3 or 2 mounted as high as
possible is best, but an X or H type aerial serves
almost as well. A simple wire aerial slung over a
picture rail has beem used to receive Spain and
West Germany. The best arrangement, of course,
would be a multi-element array with a motor to
turn it, but this is not very practical in an ordinary
dwelling house.

Four-pole -
three~way To resistor R
switch and Line Hold
To video
amplifier
Diodes

To ILF

transformer

Fig. 4—The switch wiring.
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Photographs

It is quite easy to take photographs from the
TV set by using a high-speed film and a developer
that gives the maximum speed from the film. The
camera used by the author was a Voigtlander
Vito B set at 1/30sec at f2:8 with H.P.3 film, which
is rated at 400 A.S.A.

The photographs have been examined by officials
of Scottish Television, and the Swiss TV station at
Bantiger have sent a letter to verify that the
negatives sent to them were of their test card.

The author took this photograph while receiving Spain.

The test card of ltalian elevision.

Log Book

A log book should be kept to record the stations
received, weather, time and if any sunspots were
showing. Some of the stations we have received
include Denmark, Estonia, Spain. West and East
Germany, Hungary, Italy, Holland and Belgium on
Bands I and III.

This Year

This coming summer we are hoping to get some
more information on the cause of interference which
is shown on some of the photographs and also the
qucsuon of being able 1o predict exactly when 1o
expect “ The Forelgners

For notes on telescopes see Observer’s Book of
Astronomy, page 151.

P
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UILD A C.C.T.V. CAMERA'

AN EXCITING NEW HOBBY

made possible with these easy-to-buy, easy-to-build kits,
supplied with step by step instructions. Ideal for the
enthusiast and Technical students.

THE “BEUKIT” -

C.C. TELEVISION
AMERA KIT!

Completely Transistorised
S N T TSR
BUY - AND BUILD

® KIT No. 1. £18.17.6. with specifiva-

tion.  pripoiples o vidicon tube. scapaing
assembiy and optical system diagram.

® KIT No. 2. £1610.0. With printed cir-

cunt board and sssocisled components. ciroust
diagrsm, !ayout instructions and Instruction
Maguai.

ORDER NOW FROM

or see demonstration today.

® Kit No. 3. £8.0.0. with atl transistors

and semi-gonductors.,

® Kit No. 4, £6.0.0. with sl metal work.
Flus Tih Pod & Pky. Jar éach Kit. Send S 4.
Jor il details of each Kit. (Kits cannot be aplit.
Instruction Mannal cannst be supplred gepurately.)

BEULAH ELECTRONICS

A Member ot the D.T.V. Group of Companies,

Dept. P.T.V. 126 HAMILTON ROAD,

\VEQT NORWOOD, LONDON, S.E.27.
Telephone: GIPsy Hill 6166

The finest possible way to learn about
transistors and TV Cameras!

The most exciting advance ever in
Do-it-Yourself Electronics — specially
designed and manufactured NOT
SURPLUS EQUIPMENT.

A WORLD FIRST!

The Beukit Cawera works with standard
400 line T.V. Receivers,

SEE IT NOW!

DPemonstrations held daily '  our
sbhowrooms.

IN EASY STAGES—OR SAVE MONEY

and buy the complete Kit (less
Vidicon and lens) as illustrated above

for onl
or enty plus 716

£48 PGP

The Camera is also available factory
assembled and tested, with vidicon less
iens for 69 gns.

® Lxperimenter's vulicon £12 plar P. & P 7/6.

@ SPECIAL BEULAH 71 Economy Lens £11
(LOWENT PRICED LENS IN UK. Fized
e B2 1hin. An excelicot lens, jocus from
tin. to intinity. Half the price of other makes,

MANF OTAERS [N STOCK inchede Cathode Ray Tubsv apd Special Vatres. AU K. arders helow
£1P. & P.1/-; ovar €1. /. aver €3 P. & P 1ree. (O.D. %6 axtra. Ovrerseas Postage ‘exira at vast

Brand new, individually MS8/PEN 8/-) T4l 6/6 |[1ILHY 5/ GA';f; :2:.[!\7 §’/& 337 A Rc.n’nﬂdb:’
N73 10/~ TP: AAXY KT 36
checked and guaranteed oB% /e SR4G LS8R TGT ACRA 80~
VALVES oa b6 687 3/ V955 15/-
oDy 6/- fBAG 128L7GT CV1530 80/~
AC/HL 4/8 | E2134 18/- | EL35  §/- | 044 4/- KBAG CV1596
AC/PS4 8/~ | EASD 1/8 | EL4L 8/ | PCCSt  6/6 4BES 128NTGT 09J) 554~
ACG/PEN EABCS0 8/3 | KL42  8/- [ PCCRS  7/8 SBR7 5/9 E4103/BH
8/- | HACYL 3/8 | EL8)  8/3 | PCURY 10/6 Ay 128R7  bj- 25/.
ARS 5/- | EBsg  1/8 { ELOI 475 | POKB0 Tt 8CH5GT  6/- Y4 21/- E4304/B/18
ARP3  8/- | EBO1  §/. | ELYS  6/6 | PCFS2 ¢/6 HOB(G HL7T Y- |~ 30/-
ARPS  3/8 Em,n €/- | EMS0  7/8 | PCLa 8). BUAG UL 8f-1is VORO7 28/~
ARPI2 2/8 (- EMB4 - 8/8 | PCLNE  9/- HCHE 19G3 10/~ VCR13830/-
ARPZL - EN3L 10/- LI L9H 1 VOR139A
ARPS B/6 r,sum 8/~ 5 JOAZ b
ARPS) 4/- 81- 2014 EPT O 28)-
A:(I'I‘l 2/,'; :’;"l- 4186 5CPL 25/
ATPY 4 ‘e 1S 3FP7  4bj~
ATPT  5/6 8/6 BV o) SFPTA 25/~
AUT  50/- Kzl 68 a0 /- 7BPT 30/~
AZ31 - EZ30 8/« JOCLS 10f- |7 12DP7A
Bing  47/8 EZ81_ 6/- HOK5 - 8/6 |9 80/~
BT45 15/- F/A037 B~ $0F
BTOB  20/- FI60AL 5)a Photo
BTs3  35/- Fi8063 4/ Tuhes
ey 2/- FW /500818 CMGS 9/
e 5/- G11238G 9/~ GBIR  12/8
Cv7l o g)- 9314 56/~
cvin2  1/- 8/- 6097C 350/~
V284 12/6 8 8/- 5'/,461“ 8/~
UV4014 /- \'umn/so 8/- 4/ Speoial
CVIOLS  5/- Eh 5¢- Valves
CV40u5 10/- VRI160/30 ACTS  £8
CV4046 40/~ 5 ACT25 £25
CYsl 8-
vi 1/8
Dt 8/3 QP 5/-
})77'3 1;I3 Qﬂ?.;/m glle ‘ 6053
JAZD 8 Q1202 8/ 31
Davos oo Qvouss - 6l5G  B/- aED b
DDIL 4/ BLA3 /- 16 fals - 8/-
DET20 g/- GLBG 8/ TG 476 ies 19
DFT2 Bi- oLit 478 | (Lpum 376 7475 3/-
D 31- LIP3 4/6 2T ‘-l 416 ~OLHA 25/-
DER 7 sLb Big | ! o0l 3/
DKM e NNTG B9 | - nowl  4/6
1192 5. BNT &/- 4/- RN 8/-
DL 3/ KT 2N P BT 8/~ 34 EOTUEY 2/8‘ 03.;1. 20/-
a4 8- 12/ ART 50/8- W7 8- N0 2/
DO Ti- BTVUSH %0 I
DL 18/- 4 50/- GNCTUT B/
B1U5 30/~ | KLay 12/- | MLS 8- | SU215048/8] 1145 8- 4f- | waa7 B/- P'C' RADIO LTD'

170 GOLDHAWK ROAD, W.I2
Shepherd's Bush 4346
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NOW THREE LOW
COST COURSES TO
HELPYOU BECOME
AN EXPERT IN
RADIO,
ELECTRONICS, OR
TELEVISION

Cur now fomous Efectronic Course won instant
¢ :claim when offered just over one year ago.

NOW WE ARE PROUD TO BE ABLE
TO OFFER TWO NEW COMPAN-
ION COURSE3S IN RADIO AND
T.V. FOR THeE SAME REASONAGBLE
COST.

The leasona are crystal clear practical. casy to
manster and use.  Fariy lessong make Mundamentals
clear e¢ven to the bexuper, while other lessons wit
give you the practical ‘know-how™ ot an cxpert!

These are real home-siudy courses that have heen
printed [n large volume and bound into nne giant
£ 1 11in. manual to reduce cort, Uompares favourably
with some courmea costing ten tuves ap miuch. By
receiving all leasons at one tilne you save letter
writing, additional postage, and other capenaes,

Everyoune can benefit Irom these practieal courses.
No old fashioned ideas useit here. .Just straight-
forward easy 10 ubnderstand explanations to heip
you get ahcad in radio. viectronics or televifwon.

Modern wireless and t.v. sets use complex circuits,
hut their tunction 1 based on surprangly fes
principiea. These principles can easily be mastered
when explained clearly. That w the object of
these courses. Hoon you will be well on your way
to becorning a tireteclans raddio, electromics, or t.v.
technician.

More and more people are needed every day to repair
wireless sets, amplifiers. VHF/FM radios. televisions
sud elestronic equipment. Are YOU prepared to
get your share of the money fo be earped?

Just clip the coupon indicating the course required.
You muat be convinced that this s the best value
you have ever seen in electronic, radio and t.v,
tisining otherwiee yon van return the manual
(or have your money refunded if sent with order)
after you bave examiped it in your own home tor a
period of seven full days.

The price? Only 38/- per coursc, plus postage.
YOU CAN QUALIFY FOR A CERTIFICATE.

Details sent with each conrse ordered.

FREE DATA BANDBUOK WITH EVERY
ORDER

FREETRIALOFFER

TERMB ONLY 5/~ PER WEEK'

To BIM-TECH BOOK COMPANY. Dept. PVCl,
West End. Southampton, Hants.

8end ELECTRONICS COURSE r\

RADIO COURSE O

TELEVISION COURSE D

for a full seven days’ free trial. If not delichted 1 may
return the course poet paid without further obliga-
tion on my part. Utherwise | will pay cash or -
weekly until paid.  (No extra for iuterest it pand
regularly.)

[T Tick here if encloging 1ull e (we pay pastage,
8ime Tilay money-back guarantee, Pertags charges
TR per covrse. Oversear custolers ploase senl i)
amount tincludivg fretand).

Narme _,

Addrees

PRACTICAL TELEVISION
Lo ehes o St ]

tubes at the
right prics

(Old glass NOT

required).
f4inch = = = - - - £219.6
All other types add 10/-
returnable on old glass

Tinck s =@ o= =

Most types.

With years of experience
and improved production
techniques Tates guarantee
first class rebuilt tubes with
extra fine definition and
brilliance—in spite of their
low cost.

Guaranteed for 12 months.
Prompt Delivery.

ORDER NOW from

Tates

ELECTRONIG SERVICES LTD
3, Waterloo Road, Stockport.
Depots throughout

the North and Midlands.

| Cash with Order.

| Carriage and Insurance
| 7/6 B.R.S. 12/6 Pass. Train

Please supply the following
(10/- deposit returned on receipt
of Salvage glass)

Tick here | Size

and
attach to
letterhead for
trade enquiries
Name
Address

Type

L e e e e e e =

L
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PADGETTS RADIO STORES

OLD TOWN HALL
KNOWLER HILL
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

COMPLETE TV SETS  UNTESTED
Bush 12in. 13 channels. TV24C .. .. 30/
Bush 14in. 13 channels. TV43 .. .. 70/-
Bush (41n. 15 channels, TV33 .o 75l
Pye 14in. 13 channels, V14C comole o 501/~
Pve l4in. 13 channels, VT4 50/~
Philips 14in. 2 and 10 channels. 446 .. 35/

We have 17in. TV Sets with rough cabinets.
colls fitted 2 and 10. at 50/-. Carriage on any
TV Set 10/- per B.R.S. Well packed but
sent at owner's risk.

Valves Removed from TV Sets. Tested
on Mullard Valve Tester., and are 100% as

new. Three months unconditional guar-
antee. POST FREE.

2/- 4 10C2 5/- | PY80 /-

5/- | 10F1 1/- | PY8l /-

2/6 | 10P13 5/- | PY82 /-

4/6 | 10P14 b8/- | PZ30 153

9d. | 20D1 3/- | PCF80 4/8

§d. | 20P1 5(- | PCCB4 4/6

2/9 | 2011 5/- | EAC91 /8

1/- | 185BT 8/8 | PL83 1

2/- | U281 5/~ | PL33 4/~

5- | U282 5/-| B 4-

U329 5/- | N37 -

) 5/- | KTas 5/- | 6J5 3y-

6LD20 - 5/- | pre) 5/- | 218U 5/-

INQ¥:] 6/- | PL82 S5/- 1 Ul2 4/-

KEF80 1/8 or 10/-/ p:t doz. Grade 2 EF80 for

‘aly ix. Units, POST FREE.

ARP12 1/8, 6 for 5/6. box o! 50 20/-, IT4 /=~

ARS8 2/-, A TP2 2/-, AP 2/- APP'37 .I-u
6K7 2/-. 6K3 4/-, 5U4 3/- 7 8- 6

6VEGT 416 VRI150/30 2/8. SC4 2/= ELQI 119.
LF;H 1/9. EF50 1/~, 8/- doz.. 6F6 2/8, 524 5/8,

Removed from TV Sets.

All perfect condition. Rola and Plessey.

6 x 4in., 5/-* Goodman and R.and A..7x 4

8/-: ROla and R. and 62 in. round. 3/0;

6in. Dish. round, b/-; 8in. round. 8/-. Post

on any speaker. 2/

TV Tubes PPicture Tested. Reclaimed

from TV Sets. 12in. 17/-. 14in, 30/-. Carr.
7/6. B months unconditional guarantee,

’l\PP 46 SIT complete with valves, less

coils, crvstals. and send-receive switch, but

otherwise complete in new condition, 8/8.

Grade two 4/8. Post 3/9.

ed Mains l)rommr~. Removed from

TV chassis. 10¢/- per doz. Post free.

NEW BOXED UNITS. Type 230. Complete

with 524, Y63. magic eye. four EF50 and

%omplene /AC 230 volt Power Pack. 25/-.
arria;

$H.PO230 VOL'T MOTORS. Removed from

P\ spod Kers,

\:/ajhmv machines. Tested, 5/-, Carr. 7/6.
RES/CAP. BRIDGE ,3)/€..,

Checks all types of resistors, condensers
6 RANGES
Built in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. vO)
Raleigh Mews, Raleigh Street, Nottingham

15 YOUR TV 1 UBE
BEGINNING TO DIM?

Add this unit to restore the original
brightness and _1m-
prove picture quality.
i Further deterioration
will ruin the tube be-
vondrecovery. Get this
unit NOW and SAVE
monev.

JUST PLUG ON TO TUBE
Important! State
Make. Model No,
Name and Ad-
dress in Block
Letters Please.

Withind davv maney refunded if not
satisfod?
STAND \Ill) \HIIH L.
s LU XE MO o
Pastage '?/b mih:’r model.

SINCLAIR ELECTRONICS pept. P.T 1
18 Newport Court, Charing Cross Rd., WC2
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EVISION
IVERS

By L. Lawry-Johns

No. 92: FERGUSON 406T, H.M.V.

1870, MARCONIPHONE VTI57

HE Ferguson 406T, the H.M.V. 1870 and the
Marconiphone VT157 all are 17in. table
models. The 2lin. versions are the Ferguson

408T, H.M.V. 1874 and the Marconi VT160.

An identical chassis is incorporated in all these
models, the picture tubes used being the Mullard
AW43-80 (17in.) and AWS53-80 (21in.). These tubes
are clectrostatically focused and have the closed
loop sleeve on the tube neck under the scanning
coils for linearity adjustment.

Further associated models using the same basic
circuit but incorporating v.h.f.-f.m. radio facilities
are the Ferguson 436T (table model) with the 17in.
tube, 416 T the console version, 438T being a 21in.
table model, equivalent H.M.V. receivers are the
1872 and 1876, the Marconiphone VT159 complet-
ing the group.

Metrosil Elements N

The design uses two metrosil elements, Z1 and
Z2. Z1 is the e.h.t. metrosil and is located on the
lower front part of the chassis and is normally out
of sight. The purpose of this component is to
present a constant load to the EY86; its resistance
falls as the voltage rises, and thus presents more of
a load, causing the voltage to fall to its original level.
As the e.h.t. voliage falls (due to an overall increase
in brilliance) its resistance rises and the load is
cased. ZI1 is a long tubular element connected at
one end to the e.h.t. supply and at the other via a
100k(? resistor R132 to chassis. The ourpose of this
arrangement is to allow a meter (AVO 8 10V range)
to be connected across R132, the clip on the
metrosil then being adjusted for a reading of 7V
on the meter with the brilliance adjusted so that a
raster is just faded out.

The presence of this metrosil is not absolutely
essential to the working of the receiver.

The second metrosil Z2 is connected across the
frame output transformer primary and has a similar
compensating cffect, the element being much
smaller in this case as the voltage is much less.

Common Faults

These receivers have the usual crop of recurring
faults (not on the same receiver of course) some of

which are obvious and present no problem as far as
diagnosis is concerned, some more obscure but once
encountered are easily remembered.

The most common “easy” fault is duc to
deterioration of the PY32 h.t. rectifier. This gives
rise to the complaint of weak sound and no picture

RG6

EZR |
120 L3s
R o o& os cmD 3
“W

RG2 RBS

for an increasingly prolonged period until the
oD R56 ng Rsi F}SB
0.8
59 RSC R)Ol
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[—The receiver unit showing the location of
components.
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R124
280

/25
360

Vi1 CRT V6 © V5 V2

45 54 54 54 45 45 54 54

4 5 121

i R126

R127
9702 8602

vg V7 Vi3

45 27 27

"
O pF |}

7

R134 1M‘J

Fig. 2—The mains input and power supplies circuit.

picture may take half an hour or more to appear,
then appearing small and defocused. In most cases
a bluish haze will be seen in the PY32 during this
warming-up period. These symptoms do not always
present themselves however and the only indication
of loss of emission may be lack of width and some
cramping at the bottom, the warmmg up period not
being unduly long. A meter check is of course the
best and most reliable check and generally the h.t.
output as pin 8 of the PY32 should not bc much
below 200V.

The newer type PY33 will generally be used for
replacement and is a supcrior valve in all respects,

no modifications are entailed in its use although the
h.t. line voltage will be a little higher than those
specified on the circuit diagram as there is less
voltage drop across this valve.

Dropper Connections

Another extremely common fault is that of no
signals with no valve heaters glowing.

Sometimes a tap on the cabinet will bring on the
pilot lamp and the receiver will then function for
a short time. This should direct attention to R124-
127 which is the large dropper on the left side.

AT+ % >
R14 1M
To video To VBA Height ol
61 anode S '
R103 (pin 1) R119 = Frame
3 R110 coils
< w 47k 100K 4700 S L45,L46
2 C101 RISS ¢y - T3S
RIO1 e 0-01WF 470k OuE S
§1M 1 el C100 ——{‘-—— (ig5V]
[
6 _ Viz2A _fo
e e
N G S U S L
— —
7 8 g
RU2 :
co3| 4 V6B 220
01 | #PCF80 L3 vi2
wltf pCL82
—— n Y
CO5—ta, >
] 5000pF ""I"‘
250k
R1O6
R
= R113 1M
= Vert. lock
L
: ? o %
Ri02 { R107 moe " co9 L
2:2M AGC 100k 10k 0°04pF 7

Fig. 3—Sync separator and frame timebase circuits.
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Fig. 4—The vision detector and vision amplifier stages.

There are five contacts from this component which
go through the panel. These are soldered to the
printed tracks on the reverse side, these tracks
completing the circuit to the mains voltage selector,
the PY32 and R128.

In a large number of cases close inspection will
reveal that the pegs of the dropper are not making
proper contact with the printed panel due to the
heat having caused the solder to deteriorate.

Quite often it is not satisfactory to resolder these
contacts and a more reliable method of repair is to
clean the peg ends, tin them properly, tightly wrap
a lead round and solder, and then take this lead to
the voltage selector or R128 whichever is neces-
sary

A fault of this nature need not put out the pilot
lamp and valve heaters, but will render the set in-
operative if the contact from R124 to the PY32
anodes is upset. Again the answer is to insert a
jumper lead from the top peg to pin 3 or S of the
PY32 base.

Video Chokes

An inspection of the circuit of the video amplifier
will show a choke, single wound, L43 in the anode
circuit of the V5 video amplifier; also a double
wound choke 1.41—1.42 in the control grid circuit.

These chokes have proved troublesome due to
(mostly) the ends not being properly soldered when
they were first made. Sometimes they do go
complctcly open ercuxt due to a break in the wind-
ing but usually it is the ends which are at fault.

The symptoms produced by this sort of trouble
can be misleading when encountered for the first
time. It may be thought that an open-circuited
choke in the anode of the video amplifier would
produce the symptom of uncontrollable brilliance,
but this is not so as the cathode in this case is held
constant from a d.c. point of view by R60 and Ré61.

The symptoms which are produced are a weak,
negative, streaky modulation which cannot be held
by the hold controls due to the almost complete
lack of sync pulses. When these symptoms are
presented a voltage check at R56—R57 and 143
will immediately reveal the trouble and in some
cases the application of the probe will temporarily
cause the choke to complete itself and a normal
picture will result. The voltage at one end of 143
should be the same as that at the other as its proper
d.c. resistance should only be 10-5Q.

If the choke is intact and the video stage is func-
tioning properly a voltage of about 150V should be
recorded. If the choke is troublesome, remove it
and resolder the ends. If this is not effective fit
another choke and put a )umper lead across the
ends until it can be obtained in order to keep the
set functioning.

The grid chokes 1.41 and L42 present a different
problem and set of symptoms since these complete
the d.c. path of the control grid via R49, 1.40, R48
and L39 to chassis. Thus an open-circuited choke
here leaves the control grid fleating, resulting in

—continued on page 524
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A USEFUL MEASURING INS
USING SEVEN PLUG-IN COI,

ERHAPS one of the most useful items of test

apparatus which the amateur experimenter can

acquire is a grid dip meter. This instrument
has the facility of providing an indication when it
is introduced in close proximity to any components
that can form a tuned circuit, be it a conventional
inductance/capacitive unit or a piece of metal
resonant at a specific frequency.

The instrument is fundamentally an oscillator
tuned to a position where the grid current shown
on the instrument meter reduces to a minimum
when the external * load > absorbs maximum power,
i.e. both circuits are “in tune ™.

The Circuit

The circuit is shown in Fig. 1 and consists of a
Colpitts oscillator followed by an amplifier. This
circuit will produce a reading on the meter when
tuned to resonance of between 3 and SmA.

The choice of meter is not critical but should be
between 1004A and 3mA full-scale deflection in
order to give a reasonable indication. As the meter
is used only for indicating purposes no accurate
calibration of the scale is considered necessary;
there is, in fact, considerable latitude of adjustment
possible by means of the potentiometers.

The meter used in the author’s instrument has a
1004#A f.s.d. and an internal resistance of 100,
but it must be rcalised that the more sensitive
meter used the more critical is the balancing point
of the ** backing-offl * potentiometer. but the indica-
tion is much morc dcfinitc on a scnsitive meter.

The tuning circuit uses two-pin plug-in coils in
order to simplify construction, the coil being tuned
by a 100pF x 100pF split-stator capacitor VC1, VC2.
The moving vanes are at earth potential.

The choice of capacitor is not critical, a 50 x 50
r 75 x 75pF variable may be used, but it should
e realised that whilst the maximum frequency to
which the instrument will tune may be extended
with a smaller capacitor there is not much coverage
per coil and more coils will be needed to cover the
whole range. It may also mean that there is con-
siderable overlap of the frequencies covered by each
coil.

An h.t. blocking capacitor Cl is connected
between the anode of the first section of the double
triode (V1a) and the tuned circuit, the signal being
applied across R2 and VRI via the capacitor C2.

VRI1 controls the sensitivity of the circuit and the
signal applied to the grid of V1b, the capacitor C3
providing decoupling. VRZ and R6 form a poten-
tial divider to provide the “ backing-off ” voltage on
the meter.

Separate Power Supply

A power supply with a valve rectifier is recom-
mended; this allows the valve in the unit to heat
up in about the same time as that in the power
unit. This will prevent the meter necedle going
hard over on the stop when first switching on,
which would occur if a metal rectifier is used.

The power is applied to the instrument via a
flexible three-wire cable terminating in a three-pin
plug similar to those used for battery h.t. connec-
tions. The supply should be 200V h.t. (in order to
give satisfactory oscillator operation at the higher
frequencies) and 63V a.c. for the valve heater.

Construction

Cutting and drilling details of all the metal parts
are given in Fig. 2.

The cover should be constructed first and the
slots and holes cut and drilled before it is bent up
and riveted. If countersunk rivets are used the
rivet holes should be very slightly countersunk so
that the rivets may be filed flat with a fine file after
assembly.

Cut out and drill the front panel before making
the two bends. The foldover on either side of the
front panel should slide into the cover with {sin.
clearance at each side.

Cut out the main chassis and drill. The cut-out
in the top of the chassis is designed to accommodate
the moulded terminal block of the meter. Fold
down the four sides.

Make up the rear panel and assemble this and
the front panel to the chassis by four bolts. Check
that the complete panel and chassis assembly slides
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MENT COVERING 2-400Mc/s

—By A. W. HARTLEY

easily into the cover. It may be necessary to
slightly trim the front and back panel to ensure a
good fit. Make the large circular cut-out on the
meter panel and the smaller hole for the lamp
indicator.

Bend up the ends of the panel so that it is a
tight fit on the open end of the cover assembly.
Do not drill the four fixing holes at this stage.

Make up the valve mounting bracket
assemble the B7G holder with a 6B.A. solder tag
under the securing nuts. Mount the five-pin tag
board in the position indicated. Do not mount the
assembly on to the chassis at this stage.

Bend up the potentiometer mounting bracket and
assemble the two potentiometers but do not mount
on front panel. Assemble the power input socket,
securing with two 6B.A. screws and nuts, with a
solder tag under the securing furthest from the
rear panel.

Mount the fuseholder on the chassis by the 6B.A.
screw and nut, ensuring that the locating pips fall
into the appropriate holes.

Assemble the variable capacitor to the front pancl
and the B7G valveholder to the rear pancl,
ensuring that pins 1 and 3 will be uppermost.

Mount the meter on the meter panel, securing
with four nuts and washers. The meter should be
the correct way up when viewed from the dial end.
It may be necessary to shorten the fixing stud
adjacent to the power plug if there is any danger
of this fouling the tags.

Insert the G.P.O. lamp lens in the hole—it
should be a tight fit—and cut off any surplus pro-
truding to the underside with a small hacksaw. This
lens may eventually be secured in position with
Araldite or similar adhesive.

Wiring

The valve bracket may now be wired up.

Secure the valve bracket to the chassis with
6B.A. screws and pass the six wires from the tag
strip along the edge of the chassis and through the
hole just behind the front panel.

Connect up the two potentiometers as shown
with R6 connected between the centre of VRI
(indicated by dimple in case) to earthy end of VR2.
The wires from these potentiometers pass to the
underside of the chassis via a second hole located
behind the front panel.

Connect up the two ends of the fuseholder as
shown to the l.t. terminals of the power plug.

Wire up connections to potentiometer, ensuring
that sufficient length of wire is left to cnable the
bracket to be correctly assembled. Fix the bracket
to the front panel.

Enough wire should also be left for the two mcter
lcads which are terminated in 4B.A. solder tags.

|

and =

Dress the wires in the cableform neatly and ue
at intervals with strong cotton or nylon binding
tape.

Now connect the two capaciters C1 and C2 to the
fixed vanes of the variable; Cl connects from the
rear tag of the fixed vanes to pin 2 of the valveholder
and C2 is connected between the front of the
capacitor and pin 5.

With two pieces of 18s.w.g. tinned copper wire
connect C2/VC2 tag to pin 1 on the coilholder and
VC1/Cl1 to pin 3.

This completes the wiring of the instrument.

Assembly

Place the festoon lamp in the fuse clip.

In order to concentrate the light into the lamp
lens and avoid it shining through the edges where
the top panel mates with the cover a small sleeve
of insulating material may be slid over the lamp.

Lay the meter panel on the underside of the
chassis so that the terminal block on the meter
panel projects through the cut-out slet in the
chassis. Connect up the two wires terminated in
the solder tags to the meter terminals, observing
correct polarity.

Fit the valve (ECC91) and the screening can.

Slide the chassis into the cover so that the panel
fits on the open end. This should fit tightly down
on to the cover. Spot drill four holes (two at front
and two at back) for securing the meter panel turn-
over to the cover. The hole in the pancl turnover
should be slightly larger diameter than that in the
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cover to-accommodate round-head

P.K. screws. The front plate, l
which serves to conceal the slot 3
accommodating the capacitor shaft,
is spot drilled and secured to the
cover by four P.K. screws. The
rear “plate is secured in the same
manner,

Any good miniature tuning dials
may be used. There are some
good drives such as the T501
(Relda Radio) which are suitable.
The drive may be bolted on the
front plate by two bolts when the
unit is finally assembled.

Tuning Coils

All the tuning coils with the
exception of L6, L7 are wound on
#in. paxolin tube. The bases of the
coils are the protective caps found on B7G valves
for preventing damage to the pins. The coil con-
necting pins are small brass nails of similar diameter
to those on the valve. Four pins are used; only two
are required for connection, the other two serve as
guide pins.

COMPONENTS LIST

Resistors:

RI 10kQ R4 47k
R2 25kQ R3 100k
R3 47kQ Ré 120k Q2

All 4109, 1/;,W (Morganite XL)
VYRI, 2 250k preset potentiometer, screw-

driver slot (Morganite type BJ or
Painton type RVL)
Capacitors:
CIl  300pF ceramic (Erie Type K)

C2 300pF ceramic (Erie Type K)

C3  1,000pF (Erie KI700AD 20%, 500V)
VCI, 2 100 x 100pF miniature split stator
variable

Other Circuit Components:
LI-7 See text and Fig. 4.

LPI  Festoon lamp 6-3V (Mazda)

Ml Moving coil meter, [00uA f.s.d. 10042
24in. square (Turner)

Vi ECC9!, 6)6G or CV858

Miscellaneous:

Two B7G valveholders, one with skirt and
screening can. Fuseholder (Belling Lee 510).
Tag strip, 5-pin. Battery connector 3-pin (Cinch
plug 2755; socket 75/443 shell 2710). Lens top
from G.P.O. clamp fitting. Slow motion dial
24in. (Relda Radio type T501). Six coil formers,
Tufnol or Paxolin 3in. dia. x 1in. long. Six B7G
valve protectors. Flat hard copper strip éin. x
#in. x S5in. thick. Two Perspex or polystyrene
strips 14in. x 3in. x #in. Material for chassis and
cover (see Fig. 2). Wire, 6 and 8 B.A. nuts and
bolts, P.K. (self-tapping) screws, solder tags.
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Fig. I —The Circuit.

_Pins 1 and 3 are wired, pins 5 and 7 are guide
pins.

Wind the coils as per instructions given in Fig. 4
and Table 1, leaving sufficient length of wire at start
and finish to push through the holes in the former
and pass down the Liside, projecting about lin. at
the bottom. ’

Clean off the wires and loop round the-head of
the brass pin so that the head is level with the end
of the coil (see illustration). Solder the wires.

Prepare the coil bases by assembling brass pins
to the positions 5 and 7 will occupy, ensuring that
the head of the pin rests in the countersunk holes of

TABLE |: COIL WINDING DETAILS
(see Fig. 4, page 508)

LI 2—5Mc/s: 833t. 34s.w.g. en. (105:H)

L2 5—10Mc/s:  373t. 28s.w.g.en. (22uH)

L3 10—22Mc/s:  I83t. 20s.w.g. en. (6uH)

L4 22—45Mc/s: 73t. [8s.w.g. en. (2uH)

L5 45—100Mc/s: 24t. I8s.w.g. en. (<luH)
(LI—L5 close wound)

Lé 100—250Mc/s L7 220—400Mc/s

the protective base. Bind thin, tinned copper wire
close up to where the pin projects through the
insulated base and secure with a spot of solder.

Now pass the two pins which are connected to
the coil. through the insulated base so that there is
now a blank position between each pin. Lock the
pins into position in the same manner as previously
and secure the base to the body of the coil with
adhesive. On the outside of the former mark the
start and finish of the winding to assist in ease of
location into the coilholder.

For L6 coil cut a piece of polystyrene or high-
grade Perspex as shown in Fig. 4, drilling the
two fixing holes as shown. The stiff wire used for
making the connecting pins is passed through two
holes in the insulating base and made off to solder
tags under the bolts securing the copper strip.
Bind the lower ends of the pins with tinned copper
wire and solder.

Coil L.7 is made in a similar manner.

\ »
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Fig. 2—The complete details of the chassis and case component parts.
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This chassts is shown inverted to the normal operating position
Fig. 3—Three views showing the assembly of the instrument.
Calibration

Calibration may be carried out with the aid of
one of the following: (1) A communications
receiver, (2) an absorption wavemeter or (3)
another grip dip meter.

Set the potentiometer VR2 for approximately

e 99—l
by

506.

Pnl

Fig. 4—Constructional
details of the coils—see
also Table | on page

three-quarter scale reading when first switching on.

Fit appropriate coil and set VR1 for good indica-
tion at frequency to be measured.

If a communications receiver is used the coil of
the grid dip meter is then introduced into the
vicinity of the aerial tuning circuit of the receiver.
Care must be exercised to avoid
picking up a false reading on the
oscillator of the receiver.

The limiting point will be heard
in the receiver and indicated by a
resonance dip on the instrument
meter. The tuning dip can then be
read off on the receiver dial. A
similar procedure is carried out
with the absorption wavemeter, and
once the range of the coil has been
determined the various tuning
points may be plotted and a graph
drawn showing frequency against
dial readings.

If another grid dip meter is used
it is only necessary to have one
of them -switched on—preferably
the instrumeént being calibrated.
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TOWARDS 625

A Guide to TV Conversion

PART TWO OF A SERIES DESCRIBING
THE CONVERSION OF VINTAGE 405-
LINE SETS TO RECEIVE 625-LINE
PROGRAMMES

W//////%f///////////A

HIS month we shall consider modifications ‘to
the vision detector, video amplifier and sync
separator stages. In Fig. 6 is shown the vision

detector, vision noise limiter and video amplifier
stages of our “typical ” experimental receiver.

It is understood, of course, that not all receivers
chosen for this experiment will have circuits
identical to those of Fig. 1 (see¢ Part One—July
issue) and Fig. 6, but the basic set-up will be very
similar and there should be no undue difficulty in
establishing the circuit sections to be modified. In
all cases, the modified circuits should conform to
those of Fig. 4 (Part One) and Fig. 7.

Now, on the 625-line system the negative picture
modulation means that bursts of impulsive inter-
ference—such as generated by car ignition systems,
etc.—create black or grey spots on the picture, for
which reason a vision interference limiter circuit is
not required. Thus, that section of Fig. 6 is deleted
in Fig. 7.

Owing to the opposite vision signal modulation
polarity, the detector circuit also needs to be
slightly modified, and it was found that the best way
of doing this is by the use of a germanium crystal
diode—thereby getting rid of V6 stage altogether.

=

HEATER CHAIN BALANCE

To keep things neat in the experimental chassis,
it is best to take out V6 valveholder and remove all
the redundant wiring associated with the old
circuits. At this stage, however, it must be stressed
that the experimental receiver will almost certainly
be of the a.c.-d.c. type, where a mains dropping
resistor is used in conjunction with series-connected
valve heaters, instead of a mains transformer. This
means that when a valve is removed continuity must
be maintained through the remaining heaters. This
is accomplished either by shorting the wires which
were connected across the heater tags of the now
unwanted valve and then adjusting the heater
ballast resistor accordingly (usually by stepping the
mains tapping to the next highest point) or by
introducing a resistor to take the place of the mis-
sing heater. In the case of a 6:3V 0-3A heater (such
as in an EF80 and EB91) the equivalent resistance
is 2112, To avoid excessive overheating a SW com-
ponent is desirable, and a suitable 21¢), SW wire-
wound component is available from Radiospares
Limited (via a dealer).

CONTINUED FROM
PAGE 440 OF THE
JULY ISSUE

by D. ELLIOTT

DIODE POLARITY

Another point to note is that the experimental
receiver may, in fact, already feature germanium
diodes for vision detector and interference limiting,
in which case there will be no complications regard-
ing balancing the heater chain; but make sure that
the diode is connected round the correct way for the
negative-going modulation. Normally, the black
or “anode ” side of the diode is connected to the
i.f. transformer winding, but as will be seen in
Fig. 7 the reverse is true in the present case; that is,
the red or “cathode® (positive) side is connected
to the winding.

A.C. COUPLING

In Fig. 6 direct current coupling is used between
the vision detector and the signal grid of the video
amplifier valve V7. However, in the modified
circuit of Fig. 7, a.c. coupling is used—the d.c. con-
nection between the two circuits being eliminated
by the 0-1pF capacitor. ’

Old hands may consider this as rather strange
since they have been brought up to believe that d.c.
coupling is essential right through to the tube
cathode from the vision detector. D.C. coupling
undoubtedly has many advantages, but it has been
discovered that domestic receivers give quite
acceptable results even with the d.c. coupling
partially or completely removed. It is partly
removed in nearly all domestic models by the C48
and R67 combination of Figs. 6 and 7, while in the
majority of popularly-priced sets it is eliminated
almost completely by the action of mean-level vision
a.g.c.

A.C. coupling in our experimental model is
adopted because it tends to facilitate mean-level
vision a.g.c., and this is the kind of system that we
shall be using, This means, then, that the video
amplifier stage can be biased to class A conditions,
a function which is satisfied by the cathode circuit
network of V7.

VIDEO CIRCUITS

In the majority of models selected for conversion,
the video ambplificr anode circuit can be left almost
the same as per the original circuit, with the
existing “ peaking” coils (L7 and L8) and the
screen feed circuit arrangements. However, to
secure optimum response at the high-frequency end
of the vidco spectrum (bearing in mind that there
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Fig. 6—The vision detector, vision interference limiter and video
amplifier stages of the experimental receiver.

is more high-frequency video in a 625-line signal
than in a 405-line one), it is often desirable to
reduce the value of the anode load resistor, and the
value given in Fig. 7 (R65) seems to provide a

reasonable compromise between
width in conjunction with an
EF80 valve.

BRIGHTNESS CONTROL

BALANCE

Resistors R69 and R72 form a
potential-divider which ensures
that the cathode of the tube does
not go too positive with respect
to the heater—a gondition which
avoids the danger of heater-
cathode breakdown. When the
anode load resistor is changed
in value the conditions relating
to the potential divider will also
change, but the change is usually
so small that it can be ignored.
However, if the brightness con-
trol fails to operate correctly after
the video amplifier changes, the
potential divider resistor valves
should be adjusted by a small
amount to secure the original
control function.

Tt is not normally a good thing
to alter the resistive elements of
the brightness control circuit to
restore the correct balance on
the control if correction is pos-
sible within the scope of the
potential divider. In some cases,
however, it will be necessary to
alter the value of the resistor

to the video

gain and band- allowed to pa

In some commercial

August, 1963

connected to the top (h.t. side)
of the brightness control, but the
basic brightness control circuit

should not need altering.

INTER-CARRIER SOUND
TAKE-OFF

The signal from T3 (Fig. 4)
contains both sound and vision,
and on arrival at the vision detec-
tor diode (OA70) the two i.f.s beat
together and produce a frequency
which is equal to the frequency
difference between them; in the
British 625-line  system this is
6Mc/s. Thus, in addition to the
detected video signal at the output
of the vision detector there is also
present a 6Mc/s signal—called the
intercarrier sound signal. This is
frequency-modulated and, after
amplification, is fed to an f.m.
detector (see next month).

To take off the 6Mc/s signal a
6Mc/s  tuned transformer is
employed, this being T4 in Fig. 7.
The idea is to take off the 6Mc/s
signal while preventing it from
getting into- the video amplifier,
and the latter effect is accom-
plished by the primary of T4
acting rather like a rejector circuit

at 6Mc/s, thereby completely absorbing the signal
into the secondary and preventing a through path

amplifier.
receivers the 6Mc/s is
ss through the video amplifier, and

HT+
From T3 L8 R66 RE9
secondary 47k 100k
(Fig.4) cas
Qe25uF
R65 I'- e
56k -
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— o P
R62 —— e
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- >
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Fig. 7—Showing how the circuit

i+

4

of Fig. 6.is modified. The EB9I valve

is deleted, and the detector is formed by the OA70 diode.
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then the sound take-off is in the anode of the video
amplifier valve. This has several advantages as
well as disadvantages, and on balance it was decided
to use detector extraction. Even with this arrange-
ment some 6Mc/s signal may get into the video
amplifier and commercially this is rejected by a
6Mc/s tuned circuit in the valve cathode; but this
was not found necessary in the experimental con-
version. However, it is a point worth bearing in
mind as the conversion of models differing from
the * prototype ” may give slightly different results.

TRANSFORMER

The sound take-off transformer is wound on an
Aladdin former Type PPF16411/6 and uses core
Type PP5985/16002 for tuning. The primary
winding (that connected in the detector circuit) is
made up of 20 turns, close wound 24s.w.g.
enamelled-covered wire, while a single turn link of
the same wire forms the secondary winding. This
is wound directly over the centre of the primary
winding on a thin card former. This method of
coupling prevides a high attenuation to vidco
signals arriving at the input to the sound inter-
carrier amplifier (see next month). There is usually
no need to screen the transformer, but it should be
located as close as possible to the vidco detector
stage.

Inductor Lf may or may not be included in the
original design, but if not it can follow closcly the
make-up of 1.6.

SYNC SEPARATOR

The modified sync separator stage is shown in
Fig. 8. To avoid confusion it was considered best
not to show a sync separator stage from the un-
modified set, as these differ considerably from
model to model. There may be an EF80 pentode
or the pentode section of a triode-pentode valve—
such as that in Fig. 8.

At this stage, it is desirable to retain the anode
and screen circuits of the sync separator circuit as
existing in the experimental receiver, but to modify
the control grid circuit so as to.provide a method
of mean-level a.g.c. (note that some sets may already

PRACTICAL TELEVISION s
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Fig. 8—The modified sync separator stage, showing
also how the a.g.c. potential is derived.

be arranged in this way—or ncarly as shown in
Fig. 8).

A new contrast control may also need fitting,
since the control of contrast is achieved by the
application of a positive potential—from the con-
trast control and as determined by its setting—to
oppose the negative sync separator potential.

Diode D2 will probably already be present, and
its purpose is chiefly to avoid the a.g.c. line going
positive due to blocking or lack of signal. Diode
D1 serves to put onto the a. g.c. line a little of the
negative potential formed by rectification of the
vision signal at the vision detector. This negative
potential supplements the normal a.g.c. potential
and avoid blocking effects which, with negative
going picture signal and mean-level a.g.c., may
otherwise happen. The a.g.c. feed from the sync
separator is connected to the a.g.c. point in Fig. 4,

Next month we will deal with the sound circuits
and the line timebase.

CONTINUeD NEXT MONTH

STOCK FAULTS
—continued from page 489

total loss of boost voltage by a short-circuited com-
ponent. Where e.h.t. regulation is poor the
symptoms may be excess of picture size, accom-
panied by lack of focus; other circuits may reduce
e.h.t. to the point where no raster is available—
except that the spot will resolve on the screen as
the set is switched off, which can be a valuable clue.

POWER SUPPLY

Symptom: no h.t.

A very prevalent fault is the burning out of the
surge limiter, R in Fig. 7. This will usually be
between 20! and 30{) and a 5W wire-wound com-
ponent is required. If a value greater than 302
1s used a 10W component should be fitted. Some
receivers use two S0¢? resistors, each feeding a single
anode of the rectifier, or separate rectifier valves.
Reduced h.t. may result from one only of these
burning out.

Symptom: no heater voltage

A burnout of one of the sections of the mains
dropper may be caused by a heater-to-cathode short-
circuit of a valve near the “top” of the heater
chain, as shown at X in Fig. 7. This is often the
PY81 and the clue will be that the valves above it
begin to overheat rapidly before the fault becomes
severe. The snag is that replacement of the
resistor which has burned and subsequent switch-
ing on may appear to have cured the fault, but as
the line stage warms up the short will again develop
and another resistor will have been wasted.

Symptom: slow warming up

The two principal causes are (a) a faulty efficiency
diode and (b) a faulty thermistor. The latter may
not always be obvious; very often a resistor of
fairly low value is shunted across the thermistor
both to provide some protection from excess hot
currents and to cu: down the waiting period. If
this resistor, shown dotted, Rs, goes open-circuit
the warming-up period will be protracted. [ |
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BY ICONOS

LOOM! Dejection! Des-
pondency! These words
describe  the prevailing

atmosphere of many TV and film
studios I have visited during the
last few weeks. It’s those Tele-
vision Bill Blues, a haunting -con-
versational theme which brings
depression to the stoutest hearted
ITV executives, technicians and
trade unionists, but which is
whistled cheerfully by BBC men.

Clause 7

The crux of the matter is
Clause 7 of the new Television
Bill, which proposes a special tax
on Lhe revenues of the ITV pro-
gramme companies. Only the
ﬁrst £1,500,000 of the income
of each company would be free of
tax. The ITV brasshats and the
trade unions have joined forces
in supporting an amendment that
the tax should be on profits, not
on the total advertising revenues.
The debate in the Committee
Stage has been prolonged, but the
outcome, at the time of writing
these notes, is almost certain. The
trade unions fear that the revenue
tax will result in a reduction in
production budgets, with con-
sequental redundancies in staffs,
threat of unemployment, lowering
of standards of programmes,
decreases in the production of
special films for TV in British
studios, and a substantial cut in
the large amounts of money
allocated by the leading ITV
companies to engineering rescarch
and devclopment.

Leering Old Auntie
In TV engineering circles, there
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A MONTHLY COMMENTARY

Underneath the Dipole

have been sarcastic exchanges of
opinion between slightly smug
looking BBC men and the
dejected ITV technicians, who are
trying to face up to the astro-
nomical costs of changing line
standards to 625 on heavily cut
budgets. “It's all very well for
Auntie BBC, who's over forty, to
approach her difficult period of a
chaage of line standards, with
equanimity ”, said Mr. X, a bitter
ITV technician. “ Bejewelled with
riches indirectly filched from her
younger chaste rival, and drunk
with the power and licence tacitly
allowed by the Government ”, he
continued, “she even bites the
very hand that feeds her by pro-
ducing some programmes which
are virtually unofficial  anti-
Government party political broad-
casts!” BBC engineer, Mr. Y.,
remained unmoved. Taking a
deep breath, the ITV man
warmed up: * Featherbedded
with her new wealth—indirectly
taken from wus—the ITV com-
panies are to be bled black and
white, shackled with taxation, red
tape, restrictions and discourage-
ments!” Fiery words these, but
there’s no smoke without fire.
“Calm down, you hot-headed
music-hall tycoon!” was the soft
rejoinder from Mr. Y. “ Music-
hall!” spluttered Mr. X. of the
ITV. “The music-hall at least
respects the monarchy, the
British Constitution. That’s some-
thing that the night-club fringe
in the BBC are incapable of
doing!” At this stage of the
proceedings, a voice off called
“Time, Gentlemen, please!”

Pub Scene

It should be a far cry from the
alleged sophisticated night-club
humour favoured by BBC to the
gusty, boisterousness of the Pub
Sing-Song, presented by A-R in
“Stars and Garters ”. But per-
haps there isn't so much dif-
ference after all, if the sing-song
js compered in the style of Ray
Martine. Full of confidence, nods
and winks, he introduced a
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number of talented and not-so-
talented artists, who had a rip-

roaring time with the captive
crowd artists.  There were
moments in this show which

viewers enjoyed almost as much
as the paid audience, particularly
when Tommy Bruce and Al
Saxon were doing their turns.
The best of them performed with
the zest of good music-hall per-
formers, but the link dialogue
written for Ray Martine, savoured
more of the smuttier type of BBC
show than of the ITV. This kind
of stuff is tolerable if it is funny.
But it ought to be “ whiter than
white * when on the commercial
channel, especially from a c¢om-
pany with such high standards as
Associated Rediffusion.

Consolation Prizes

The ITV programme people
can take consolation in the fact
that their TAM ratings are once
more improving in all areas. The
pendulum continues to swing.
Both BBC and ITV programmes
are magnificent as compared with
any others in the world, but the
public is fickle, and fashions in
entertainment seem to change
more rapidly every month. A
pop vocalist song now holds its
place in the top twenty for a week
or so, only to spiral down to
oblivion, excepting, of course,
Cliff Richard, Adam Faith and
one or two others. Kitchen sinks
are out. Plays without real end-
ings are as frustrating to viewers
as they are to the characters in
the stories. But at least there is
sport. and both BBC and ITV
can now let themselves go on all
the outdoor activities which are
bevond the ken of the influential
night club set.

Robert Helpmann

Variety is the spice of life. they
say. and boxers aren't the only
personalities who try another lLine
of public appearance. Robert
Helpmann, the famous ballet
dancer, for instance, has appeared
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in films and straight plays. In
the BBC’s biographical pro-
gramme “An Euenmg with
Robert Helpmann >, he extended
his performances to include pop
singing to playback (in the man-
ner of the B and W Minstrel
Show), dancing the Twist and the
Charleston, reciting (with a few
fluffs) a speech from Shakespeare’s
“Richard III”, and, of course,
dancing excerpts from ballets
(with an interview superimposed).
Linked between these vigorous
and versatile performances were
a number of interviews in which
he breathlessly answered an un-
seen compere — a littde too
breathlessly, I thought, to match
up with the preceding demon-
strations of his virtuosities in such
differing fields. There is no doubt
about his brilliance, which daz-
zled and held viewers for a whole
hour, and as is usual with all
shows produced bv George Inns,
it left viewers a little breathless,
too.

0.B.’s On Tap

In the more prosperous days of
commercial television, even the
smallest regional programme
companies started operations with
the intention of making their
mark with local programmes
which were rather more ambitious
than parochial magazines. Anglia
and Tyne Tees, for instance, built
their stations with elaborate stages
and equipment suitable for the
production of plays and musical
features for sending back to the
network. Westward, smaller still,
sited their station in the centre of
Plymouth and supplemented their
studio facilities with permanent
camera cables, lines and lighting
in the adjacent Athenaeum
Theatre, a delightful newly-built
400-seater with a revolving stage.
This is used periodically for
Westward’s audience participation
shows, such as “Treasure Hunt”.
The choice of site has now been
further enhanced with the open-
ing by another neighbour of a
fine large covered swimming pool.
Naturally, cable ducts have -been
prepared in this direction, too, so
that special swimming events can
be televised.

“Emmy”’ for Manchester

There is quite a lot of fine
E.M.I. technical equipment in
Manchester at the Quay Street
Studios of Granada, and the Dids-
bury Studios of A.B.C.-T.V. But
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another kind of “Emmy” came
to the city via the Ringway Air-

port recently, welcomed by
Sidney Bernstein, Chairman of
Granada, and the production

team that made the TV version of
“War and Peace”. The “Emmy”
in question was the first inter-
national award of America’s
National Academy of Television
Arts and Sciences, a new kind of
“ Oscar ”

“War and Peace” was a mag-
nificent effort, if you stayed the
lengthy course of about three
hours, and although Mr. Bern-
stein said there was no particular
virtue in a three-hour production,
there are rumours of another
lengthy epic from the Manchester
Studios in a few months’ time.

Famous for their ever popular
“ Coronarion Street ”—the twice-
weckly mainstay of the ITV
network—Granada are continually
breaking new ground in television
drama, and very old ground, too.
“ The Victorians ” is a series of
revivals of plays which were first
produced in London or Man-
chester a hundred years or so ago,
and “ London Assurance” was
one of the first of these. Immacu-
lately produced, with appro-
priatelv ornate setting, it was
directed without any of the usual
burlesque treatment so often
applied to very old plays. It
should not be forgotten that im-
portant trends were started in the
theatres of Manchester and Liver-
pool, notably the pioneer work of
Miss Horniman’s theatrical stock
company at the Gaiety Theatre,
Manchester, and of Basil Dean at
the Playhouse, Liverpool.

Special Effects

Both BBC and ITV companies
are racing ahead with ideas for
special effects, following up the
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realistic results which are now
so commonplace in films. Fires,
earthquakes, explosions, cobwebs,
rail smashes and the like can be
evolved slowly and carefully by
specialists in this work, which is
closely allied with photographic
special effects obtained in the
camera, such as slow motion
photography (used for model
work, especially sea scenes In
tanks), stop-motion or slowed
down photography (for speeded
up Keystone comedy tricks). It is
not so easy getting these effects
on live or videotaped television,
for obvious reasons. First of all,
television studio stages, with their
linoleum-covered floors and
delicate electronic equipment, do
not take kindly to wind, water
and smoke. Scottish Television
poured lots of water on their
Stage C floor for the thrills in
“The Tower”, but I haven't
heard any enthusxasm by anybody
about repeating this severe strain
on studio facilities. I suppose that
in due course, some of the major
companies may have special
* commando ” studios, with con-
crete floors and watertight equip-
ment, but I will hazard a guess
that motion picture cameras will
be used as a recording medium
instead of TV cameras. The West
German television organisations
have approached the problem
with this policy, making great use
of plastic floors, elaborate back-
projection, mirror and glass shots,
slow-miotion film cameras and the
like. These spectacular German
television films are expensive to
make, but are shown all over the
world, dubbed into different
languages. “The Magic Umbrella”

was a typical example in which
elaborate trick effects and gim-
micks were introduced into a gay
musical revue.

i ol

T

At the “Interplas’ plastics exhibition held in London recently, these
two receivers were commended for the design of their cabinets, both of
which are made from plastic materials.
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CIRCUIT PRACTICE AND
DESIGN PRINCIPLES FOR

August, 1963

- 0OSCILLOSCOPE
TIMEBASE

CONTINUED FROM PAGE 467 OF THE JULY ISSUE.
POINT of great disadvantage still ‘'main-
tained even in the Puckle timebase described

last month, is the h.t. requirement for the

pentode. The sawtooth output amplitude achieve-

ment is thus necessarily less than the total h.t.

supply by an amount equal to the h.t. require-

ments of the pentode.

Thus, although output amplitudes as such are
good, the required total h.t. voltage is rather high in
proportion. An idea to offset this disadvantage,
which led to further developments, was to vary not
R to compensate the falling drive voltage, but to
repeat the capacitor voltage and add it to the effec-
tive driving voltages, thus keeping the charging
current constant, and getting linear rise of capacitor
voltage by voltage compensation.

This action may be likencd to lifting oneself by
pulling the laces of one’s boots, which led to the
general name of “ bootstrap circuit” for devices
utilising this principle.

Fig. 6 shows the two most common arrange-
ments found in this class. The actual voltage that
the capacitor has reached at all moments is fed to
the grid of a cathode follower, so that a fully
decoupled repeat version is produced in the cathode
output, and can be added in series to raise the
initial drive voltage for further charge. The dif-
ference between total drive voltage and capacitor
voltage is thus constant, leading to constant
charging current and thus linear voltage rise.

Bootstrap circuits always need an external device
to produce the relaxation effect giving the flyback.
This can even be of mechanical nature, such as the
closing of relay contacts, in a circuit such as
Fig. 6(a) suitable chiefly for very slow timebases
running at one cycle in minutes or hours. Or it can
be a driving waveform, such as in the normal speed
circuit of Fig. 6(b).

The extreme slowness, i.e. ultra-low frequency
operation, of Fig. 6(a) is given because the effective
difference voltage between total driving voltage
(voltage across Sk resistor in cathode circuit) and
capacitor voltage is only approximately the grid-
base of the EC92, ie. a few volts, vet the ultimate
voltage reached on the capacitor is equal to the
maximum anode current voltage drop across the
Sk resistor, which is some 50V, at least ten times
the grid-basc.

The range of bootstrap action voltage-lift in this
circuit is thus very large compared to the effective
charging voltage difference, which is cquivalent to

~

BY
M. L. MICHAELIS

an effective increase of capacity of the capacitor by
the same large factor. The circuit thus reaches
enormous times of run, of minutes or hours, before
a flyback takes place, using quite reasonable actual
and practical values of capacity.

A practical version of this circuit as a process-
timer was published in PrAcTICAL WIRELESS, July
and August 1962.

The second valve reaches cut-on at a ‘certain
stage, and causes then a current avalanche in the
relay, assisting the steepness of the relaxation for
the flyback.

Normal Speed Version

The second popular form of a bootstrap circuit
is shown in Fig. 6(b). The valve B, which is the
switch valve, to which the externally produced
relaxation signal is applied, is normally resting at
heavy conduction, because its gridleak is returned
to h.t. positive. It thus holds the timebase capa-
citor, C, short-circuited, and thus discharged fully,
or nearly so. '

The relaxation waveform to be applied to valve
B is a negative-going squarewave pulse, cutting the
valve off, i.e. opening the switch, for the desired
duration of the sawtooth forward-run. When this
driving-pulse ends, it re-opens valve B, causing
immediate discharge of C again, i.e. flyback. C2
rests charged to the full h.t. voltage, and represents
the source of charge-driving voltage for C once
valve B is cut-off. Thus C2 must have a capacity

very much greater than C, so as not to lose voltage

appreciably when delivering charge through R to C.

Whatever voltage C has reached at any time is
applied to valve D grid, and thus repeated, by
cathode-follower action, across the 22k{) cathode
resistor. But there it is in series with the h.t.
voltage across C2, adding itself to the total drive
voltage, so that the difference remains equal to the
h.t. supply at all times. The total driving voltage,
which is thus greater than the h.t. supply as soon as
C has attained any charge at all, appears across R
and C in serics, i.c. between valve A cathode and
chassis. In other words, diode A cathode is more
positive than the anode, so that the diode is cut-
off. and the h.t. line cannot interfere during the
sawtooth-run; C2 plays the role of charge-source, as
alrcady pointed out.

Full use is made of the available h.t. voltage in
this circuit, and lincarity can be excellent, especially
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if the correction feedback arrangements shown in
Fig. 6(c) are emploved. Curiously enough, this
circuit has found little application in oscilloscopes,
though it is reasonably common in radar-display
limebases and control circuits.

The circuit of Fig. 6(a) often suffers from appreci-
able non-lincarity; its great advantage is in getting
rcally long runs, i.e. marking out considerable time
intervals,

The Miller-Integrator

_ We saw how we have three available items in the
simple charging capacitor circuit which can be
varied or controlled, namely the capacitance, the

Relay

’ HI+

EC92 EC92

Bootstrap
cathode follower

Avalanche

amplitier Sek

discharge

resistor
el CT contact
"o
7

Fig. 6—Bootstrap timebases, having the character-
istic of linearising the charge exponential by
exerting charge-voltage control. (a) above—An ultra-
low frequency bootstrap timebase. (b) right—A
bootstrap timebase for external drive. (c) below—A
method for further improving linearity of (b).
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&
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grid tias

To C2
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equal 560k P
halves §22k
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resistance and the supply voltage. We saw how the
resistance can be replaced by a pentode valve for
linearisation-control of the charging process. We
then saw how the same linearisation effect, or other
useful features, resulted if the supply voltage was
controlled in follow-up during the charge, giving
the bootstrap-circuits. The only item of the basic
circuit which has so far not been influenced is the
capacitance itself. Ideas on these lines led to the
class of sawtooth-timebase generators known as the
Miller-Integratior Group, which proved ultimately
the most successful of all, and are used virtually

PRACTICAL TELEVISION 515

exclusively in modern oscilloscope circuitry. The
basic Muiller-Integrator again needs a driving
relaxation-waveform to produce the flybacks, which
must be produced from some additional source.

All Miller-Integrator circuits utilise a greatly
exaggerated version of the simple Miller-Effect
familiar from wireless circuits, by raising the anode-
to-grid capacitance of a valve by connecting the
timebase-capacitor between these two points. We
remember, from simple wireless-amplifier circuits,
that the Miller-Effect for a resistive anode-load of
an amplifier stage implies that the grid input circuit
of the stage behaves as if it had an extra shunt-
capacity equal to the anode-to-grid stray capacity
multiplied by the stage-amplification factor. We
remember that the effect makes the high-frequency
response of a triode audio amplifier stage poorer
than that of a pentode stage which has a much lower .
anode-to-grid stray capacity, and thus less Miller-
capacity at the grid.

Consider now the circuit of Fig. 7(a), showing
the basic Miller-Integrator timebase circuit. The
timebasc capacitor, C, is placed between anode
and grid of an amplifier valve. The result is thus

HI+ 300V

100 times
capacity
ofC

A
PY81

500k

ontem ()
- )

14

—_ WA

R
(approx. 250k}
1

2
Negative ECce
square B
wave .

drive Ji

_l_r o!wgn-‘

-

Driven uC-- Bootstrap
switch cathode
valve follower

absolutcly equivalent to a capacitor A times C
between grid and chassis, where A is approximately
the gain of the amplifier stage. This very large virtual
capacitor is then the real timebase capacitor, and R
is its charging resistor.

Now the range of charge voltage required on this
virtual capacitor between grid and chassis is
merely the gridbase of the valve. If we choose a
short-gridbase valve, therefore, the range of voltage
rise required for the entire sawtooth run is very
tiny, only a few volts. Yet the charging supply
voltage applied to R is a large fraction of the total
h.t. voltage selected on the 100k{) potentiometer,
and this high voltage is the ultimate one aimed at
exponentially during the charge of the virtual grid/
chassis capacitor. So we see that we are picking
out an exceptionally tiny portion of initial start of
an exponential charge, which is for all practical
purposes extremely linear. However, because this
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tiny portion of the exponential appears immediately
at the grid of an amplifier valve with short grid-
base, it suffices to drive the valve right through the
entire linear part of the characteristic, giving a
faithful linear reproduction at high amplitude in

HT+
300V
R
100k
Any short
grid base
pentode 2100k
: <
e

Fig. 7(a)—The basic Miller-Integrator timebase
employing the principle of capacity amplification
through the Miller effect.
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R and the high virtual grid-to-chassis capacity, the
valve grid input signal being taken off this capacity
alone, any input waveform appears in its integrated
form at the grid, and thus an amplified integrated
form at the anode. This means, for example, that
a squarewave input is converted to a triangular
wave, a sine wave is shifted exactly 90° in phase in
the output instead of the usual 180° of an amplifier
stage, and any sharp transients (short pulses) are
entirely ignored, i.e. absent in the output.

The prime design quantity is given by the
product of R in megohms, C in microfarads and
the stage amplification factor. The product of all
these three together gives a time in seconds which
must be at least ten times as long as a cycle of the
lowest frequency waveform which we wish to
integrate.

This circuit has found some uses as line and
frame sync separator in television receivers, by
choosing the product ACR to be much greater than
the duration of a line sync pulse but much less than
the duration of a frame sync pulse. A convenient
value is the square-root of the product of line and
frame pulse durations. The circuit then sees the
line pulses as transients, and rejects them, but
passes the frame pulses.

Other Applications
The same operative amplifier has also been used
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drive pulse
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voltage absent voltage

Rest cut off

1
s/Grid base step

HT. voltage
Screen-voltage
drive pulse Screan
‘% Zero ,
1
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Flyback
Bottomed

(Screen voltage missing)

voltage

Zero

Zero

Bottoming
voltage

. Grid base

i
Cut-oft =~ ——Almost cut-off

_____________ -

Grid
voltage

cut—off

/Almost.

Time

Fig. 7(b)—Miller Integrator waveforms.

the anode circuit. The extreme simplicity of this
circuit, both in principle and practice, is its most
striking feature, and let to its rapid and almost
universal adoption in one form or another.

Integration

The name * Integrator” is derived from addi-
tional uses of the same circuit for other purposes.
The use of a pentode is, in the timebase arrange-
ment, dictated only because of the nced for an
additional control electrode for the relaxation-drive.

If used for its alternative purpose, as a so-called
“ Operative Amplifier ’, the valve may be a triode.
The valve is then given a cathode bias resistor of
the usual size, to establish the normal opcrating
point when resting without an input signal, and the
resistor R is not returned to an h.t. bleeder, but to a
gridleak to chassis and point of feed-in of a signal
to be handled, Because of the series-connection of

Bottoming grid voltage —1+5V
Grid —1v
Grid —2Y
€Y Grid —3V
I
L
2 H Grid —4V
o i
b !
c d Anode toad line
< : < for RL
Bottomed — ~
grid
voltage Anode voltage

Fig. 7(c)~To illustrate pentode bottoming (see text).
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in certain f.m. transmitter modulators, which
produce f.m. by shifting the phase of sidebands in
relation to the carrier for an initial amplitude
moduiation.

Finally, it 13 used most extensively in analogue
computors, because of its property of fast signals
directly at the grid being repeated with equal
amplitude, ie. gain unity, but opposite phase, at
the anode. Hence the circuit has sometimes received
a third name, “ The Anode-Follower”. Another
most useful property of this circuit arranged as an
operative amplifier is the extremely low a.c.
impedance at the grid represented by the large
virtual Miller-capacity from grid to chassis.
Several signals may thus be fed in, each through a
separate high resistor R from its source, all com-
moned at the grid, without any appreciable back-
reaction of the various signal sources amongst each
other. This, again, is exploited in analogue com-
putor applications.

It is felt that the previous paragraph, which has
strayed somewhat from the narrow subject of pure
timebase circuits, has been by no means out of
place, as it has brought out the extreme versatility
of the Miller-Integrator circuit types. This should
have aided their thorough understanding, essential
for further progress in this article, and have
explained their wide popularity in a diversity of
circuits and functions.

Detailed Action of the Basic Miller-Integrator

The above discussion served well for a com-
prehension of the extremely simple underlying
principle of the Miller-Integrator class, but now a
more stereotype, phase-for-phase consideration of
the circuit action in timebase types is more con-
venient for further progress in mastering these
circuits.

Fig. 7(b) illustrates the formal action of the basic
Miller-Integrator of Fig. 7(a) in this sense. The
pentode valve used is normally resting without
screen voltage, i.e. cut-off. The driving relaxation
waveform consists of a positive square wave pulse of
about 150V amplitude and lasting for the time-
duration that the virtual grid capacitor requires to
build up a charge voltage about equal to the grid-
base, i.e. the time that C requires to charge through
R to a voltage equal to the grid-base, times the
amplification of the stage. The diode across the
1M} screen leak functions as d.c. restorer, to make
the screen waveform go positive from zero, and not
settle down at some mean pure a.c. condition. The
detailed action of these important ancillary devices
will be discussed below.

As soon as the screen-drive pulse starts, anode
current will try to commence. But the slightest
change of anode voltage is impressed onto the grid,
in full, through the capacity C, in an opposing
sense, 1.e. to tend to cut-off the anode current again.
The immediate initial action is thus no more than
the start of a tiny anode current, giving a small
voltage drop across RL equal to the grid-base,
holding the valve now almost cut-off at the grid.
This initial action produces the small grid-base
step, or “Miller Step” in the output, shown in
Fig. 7(b). Thereafter, as the virtual grid-chassis
capacitor slowly charges (on account of its large
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effective capacity), anode current can gradually
build up in the linear fashion already explained.

Provided that the squarewave relaxation-drive at
the screen does not stop this process prematurely by
terminating too soon, the process is self-terminating
when the grid voltage has risen to the “ Bottoming
Voltage ”.  This voltage is that value of (stll
negative) grid bias for which change of bias in a
positive direction fails to bring about further rise
of anode current. This condition gives maximum
anode-current, i.e. minimum anode voltage, under
the prevailing circuit conditions; one speaks of the
anode voltage as being ‘““ bottomed ™ in this con-
dition.

The Production of Bottoming

The production of bottoming requires a high
value anode load resistor, whose load-line on the
characteristic curves crosses the knee-stroke at a
point above which still some anode-lines for
negative bias-values emerge. This is clearly
illustrated in Fig. 7(c), which shows how bottoming

at grid bias minus 15V takes place in the
example.
Once the Miller-Integrator has bottomed, it

simply rests there at maximum anode current until
the relaxation wave at the screen chooses to
terminate and cause the flyback. It is most
undesirable to make the relaxation drive pulse much
longer than the time needed for the Miller to
bottom, because the waiting time of the spot at the
end of the trace before it is made to flyback creates
a brilliant spot at the end of the trace, which could
damage the c.r.t. when the general brilliance is
turned up enough to make the rest of the trace
sufficiently visible. On the other hand, the relaxa-
tion drive should not be so short that it dictates a
flyback long before bottoming is reached in the
Miller—unless, as is in fact often the case in
practical circuits, this is desired as a method of
timebase-amplitude control.

Reduction of the relaxation drive pulse time
reduces the output sawtooth ampliizude. The speed
of rumn, i.e. slope of the sawtooth (volts per second)
is determined solely by changing the value of C, R
or the driving voltage from the 100k{! potentio-
meter.

A coarse speed control on a practical oscilloscope
will be in the form of a switch selecting various
capacitors for C. The fine speed control may be
either in the form of making R variable, or by using
the potentiometer in the h.t. bleeder, keeping R
fixed in value. The latter method has the advantage
of good stroke-to-flyback time ratio even at the
high-frequency end of the control range, because R
can always be kept much greater than the anode
load RL then. It is the ratio of R to RL which
determines the ratio of stroke 0 flyback times,
because the principle discharge-resistance on the
flyback is RL.

When varying R for fine speed control, the range
of control is greater in principle, but at low values
of R the flyback takes rather a long time in relation
to the stroke, although, of course, the stroke does
not deteriorate itself. Some thought is therefore
necessary in designing a practical circuit.

TO BE CONTINUED

www americanradiohistorvy com


www.americanradiohistory.com

518 PRACTICAL TELEVISION

D. & B. TELEVISION &%
(Wimbledon) LIMITED Dept. B.I3

131 & 131A Kingston Rd., South Wimbledon, London, S.W.I9

“Compare our prices with any others™
For more T i and C see our ad; in " Practical Wireless™

For the FINEST SERVICE in the COUNTRY. We are open from
10 s.m. untii 7 p.m.—1 p.m. Wednesday. For any information or probiems you
have. Call or Phone, we are always pleased to help.

LINE OUTPUT TRANSFORMERS AND SCAN COIL
SPECIALISTS

ALBA. All models available. \IURPHY 214, 216, 240, 250,
T304, T394, 42/6, T644. 78/6. , 280, 3

T301, 10, 320, 410 to
T724 FM 70/6. T655, TH09 57/- 540, 32/
All'models available,
BUSl’[. TV36, TVG36, TV43,
TV63, TV66, 92/~ All
models avallable.

COSSOR. 900, 931, 933, 934, 935,
938 939. 50/6. All models avail-

PETO SCOTT,
avallable.

All models

PHILCO. All mogdels available.

DECCA. DM4/C, DM14, DM17, PAM. All models avalilable.
72/8. DM45, 85/-. All modeis

available.
EMERSON. All models, 52/6.

EKCO. T221, T283, T231, T284.
TC267, 52/6. \ll models avail-

able. OBELL. TS17, T347, 82/6.
Tpswa 87/9.

PILOT. All models available,

PYE. CTM4, V4, VT4, V7, VI1,
52/6, CW17, CTM17, 57/8.

FERGUSON. 992, 994, 996,
64/86. 204, 206, 64/6. 306, 308, 62/-,

ilable.
FERR ANTI. 1773, ULTRA., All modeis available.

August, 1963

45/-. 1001, 1002 57/8. All
models available.

VIDOR. All models avallable.

THIS LIST IS ONLY AN EXAMPLE. If you do not see what you require, please
send B.A.E. for quotation. We stock all typea of Bcap Coils, Frame and Line
Blocking Osc. Transformers. I1 it’s Television—We stock 1t. Trade inyuiries
welcomed at 3pecial Rates.
SURPLUS OR EX. EQUIPMENT VALVES GUARANTEED 3 MONTHS,
NEW LOW PRICES

cY3l 7/-G232 5/6| FL81 6/6)U52 4/8\8 6/6
EB91 2/8|GZ31 8/-| PL82 5/-|UI9L 9 5/8
EBF30  b5/6|KT330  4/-|PLs3 6/6lusor  10/-|¢ 8/8
ECCS2  4/-|KT36 8/-| PL84 5/-lUBOL  17/8 3/8
ECL20  4/6/KT6l 6/9|PY31 U-lCars 88 E/e
ECLx2  6/8|KT63 b/-|PY32 8/-|UBcii  ble 619
EF80 2/8|PCLUBA B/~ | PYHO 4-Taoss  Blels 578
EF85 6/-|[PCFS0  6/- PY31 4/-| On Srsld oid
EF9L 2/-|PCF86  7/-|PY82 4. LEFB0 3/5 2 o8
EL33 6/6|PCL82 b/ |PY33 6/6 55 g

EL34 5/-|PCLE3  b/6| P230 7/8|0F1 2 78
EY51 8/8|PCL34 7l-|Uzs 8/~ [H¥12 2/-|2 8/-
EYS6 6/-| PL33 78| U2 7/8{6F13 6/6. 12/8
EZ80 4/6|PL36 7/6] U268 8/6/6F15 8/6 8/-
EZ81 5/-~PL38  12/-1U31 71-leLy 716 /8

ALL VALVES BELOW ARE BRAND NEW BOLD BUBJECT TO FULL
GUARANTEE—CURRENT VALVE LIST

[ag 3 14/6|ECHS8L  7/6)PCC89 8/91U301 19/8(7C5 8/~
DFe1 6/8| ECLx0 8/3| PCF50 8/3 25/-|708 8/6
DFY8 8/~ | ECLX2 9/-| PUFE2 9/8 8/-|7A7 713
DAFSl  5/8|EFs6 4/-|PUFAS  10/6 8/-|10C2 15/-
DAF96 8/~ EF3Y 4/- | PCL&2 83 10/6{LuF1 5/6
DHI7 6/- EF80 b/3[PCL53  10/8 8/-|10P13 819
DEKS1 7l- | EF! 78| PCL34 9f- 8/-110P14 12/9
DEK92 7= 9/-1PCLYs  14/3 17/6|124U7 516
DK98 8- 8/3{PL3b 12/-|C 6/8|12AT7 613
DL92 7 8/9!PL3s 18/6/3> 7/ (12AX7 /8
L4 %3 4/-| PLYL 10/8[3V" TI-{12K7GT 5/«
DLY6 8/- 4/3|PL82 7185 T/-{1207GT  6/3
EABCSO 7/3 8/-| PL83 8/- 8/-[20D1 8/
EAF42 /- 7/6|PLA4 8/-|d 9/8[20F2 12/3
EBY1 3/9 6/3|PY3L 12/- (6.4 8/-{2011 19/6
EBC33  4/8 8/9|PY32 10/8 8/ 20P1 12/8
BBU4L 9/~ 8/6|PYru 6=16 8/6|20P3 19/8
EBF30 8/~ 8/8(PYsl 71316 11/8{20P4 22/-
EBF39 8/~ 8/3|PYR2 /- 10/-{20P3 {8
ECCS1 6/- 6/3/PY43 8/- 8/6[30FL1  10/-
ECCs2 e 8/-|Uz4 10/~ 4/3[30P4 19/6
ECC83 kil 8/-{LU25 11/8 6/8[30P12 /8
ECC84 718 9/8| U8 9/- 8/-|35LAGT  8/3
ECCRS 718 6|01 7/- BRNT 5{8|35Z1 8/6
ECF0 /- 6/-|U37 12/6!6070 8/6(183BT 22/-
ECF&2 9/~ 8/3|Us0 8/ 6817 6/6/307 78

ECH42 8/ PCC85 8/3[r191 12/-1787 8/8

Theie are only examples of our valves: if you do not sec what you require send
s‘amped addressed envelope for special quatation.

TERMS8: B8.AE. ali inquirtes, CW.0. or C.O.D. 3/- extra. Postage
on Valves. 8d. each. C.R.T.s 12/6 inc. insurance. BATISFACTION AS3SURED.

RETURN POST BERVICE., S8UBJECT TO BTOCK.

Better, Brighter
Picture Tubes

BRAND NEW THROUGHOUT
excepting glass

12in. ... ... £4.10.0 l4in. ... £5.5.0
15-17in. ... £5.15.0 2tin. ... £7.15.0
New Silver Screen and Aluminising. All makes
Muilard, Mazda, Emiscope, Cossor, Brimar,

Emitron, etc.

REBUILT MULLARD AND MAZDA
TUBES

12in. ... ... £3.0.0 14in. ... £4. 0.0
15-17in. ... £4.10.0 2lin. ... £6.10.0
Al Tubes Fully GUARANTEED 12 MONTHS.

Dispatch same day. Cash with Order. Carriage
and tnsurance I0,-.

S.T.S. Ltd.

35 POUND STREET, CARSHALTON,
SURREY
Telephone: WALLINGTON 9665

Stamp for | DUKE & CO. (LONDON) LTD. Phone
FREE 621/3 Romford Road, Manor Park, E.12 ILFord
LIsT Liverpool St.—Manor Pk.—I0 mins. | 6001/2/3

COMPLETE ~=T:85 . TELEVISIONS

14 INCH g ] #7 INCH

i £11.10.0

Legs—139/6perset

£1.10.0

100% Guaranteed.

Part exchange

allowance on

ANYTHING
USEFUL

Personal collection
advised, or insured

12 months' Full
Written
Guarantee.

Shown working &

all channels L Carr. l4in. 20/,
in Shop. 17in. 30/-,
ol
Regunned TY TUBES SPEAKERS
2lin., 9976 17in., 7976
, 14, 12in., 596 719 cacn

Guaranteed One Year
Irss. and Carr., 10/-,
Add 10/- refundable on OLD
TUBE. 110° Tubes in Stock.
Ex-Rental
124, 31/74, 36/24, 141,
I5/a 14KPs and others.
Set tested. Carr. 5/-.

6in., 8in., 7in. x
4in. Money back
guaranteed.
Other sizes, few
only. Ex. m{d. salvage. P.P.2/3.

EXTENSION
SPEAKERS I9,9
2-tone covered cabinet, 6in.
PM speakers, switch and flex.
Ideal for kitchen, sick-room,
69,6 etc. P.P. 373

SPARES!
Condensers. 100, 10/-, New
Assorted electrolytics & PFs.
Resistances. 100—5/-,
Assorted sizes, watts, grades.

Yariable Pots. 40, 10/-. New.
TV or Radio. Assorted P.P. 2/6.

RECORD PLAYER
TRANSISTOR AMPLIFIER
Printed circuit, 4 transistors.
Size: Sin. x 34in. x l4in.
VYolume Control. On and Of.
Post & Packing 476.

TAPE CABINETS 20/-
To fit B.S.R. and Collaro
Studio Decks. Carriage 5/-.
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying surplus equip-
ment.
| articles which appear in these pages.
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 523 must be attached to all Queries, and a

We cannot supply alternative details for constructional
WE CANNOT UNDER-

stamped and addressed envelope must be enciosed.

EKCO TC 346

After being switched on for approximately 20
minutes, the vision and sound would both dis-
appear. Heater voltage and current was found
to increase when the fault occurred.

I replaced the sound output valve (30PL1) which
cured the fault but left a picture with ¢ streaking ”
at the edges.—]. H. Birks (Greenford, Middlesex).

Look for the fault in the h.t. circuits. Suspect
the PY32 rectifier and also its 23{) surge limiter
resistor, whica is wired near the valvcholder.

COSSOR 939F

When I bought this set, the contrast control
was missing so 1 weuld like to know its value.

At the moment, the screen is blank except for
a narrow vertical white line down the centre of
the screen. The PY81, PL81 and both PYS82
valves are new and a new c.r.t. has been fitted
recently. The 'PYS1 appears to overheat.—
W. McNeil (London, N.W.5).

The value of the contrast control potentiometer
1s 100k}, If the fiting of this control does not
settle your other fault symptoms, check for faulty
line scan coils.

PYE VT?7

On switching on, the raster appeared with the
sound, but no picture was present. The raster
then collapsed to a strip lin. in depth across the
centre of the screen.

I have changed all the valves except the EYS1
and the PY81. I have checked the c.r.t. and scan
coils ‘with another chassis and have found them
to be in work’'ng order. I have also renewed L18
and R30 w'th no improvement.—J. W. Wood
(London, S.W.13) .

Since the raster began to form before the loss
of frame scan, the fault is probably due to a lack
of h.t. in part of the circuit. We advise you to
check that all anode and screen voltages are
present and o trace back to any common feed
resistor from those which are absent.

MARCON! VT-63-DA

The picture suddenly went out of focus after
the set had been on for about five minutes. Then,
on increasing the brightness, the picture
“ blew-up ” and disappeared.

1 replaced the PL81 and the picture reappeared
only to ** blow-up ” and disappear once again after
ten minutes.

I then replaced the PY81, PL81 and EYS1, and
now there is no picture whatsoever. There is no
e.h.t. at the EYS] and no h.t. on the top caps of
the PL81 and PY81. All the valves light except
the EYS1.—R. T. Smith (Belgrave, Leicester).

Listen for the line whistle. If it is lacking,
check the line oscillator stage and feed to the PL81
signal grid. [If it is present, check the voltages
on the PL81 and if low, suspect shorting turns
in the Lo.t.

REGENTONE 143

The fault on this set is one of line tearing, the
effect being that some of the lines slip off to the
left.

The curious part of the fault is that it is only
noticed on middle distance shots and only on ITA.
—C. H. Ogilv.e (South Shields, Co. Durham).

The cffect could be caused by a form of electron
oscillation (B-K) being radiated from a nearby TV
receiver working on BBC only. It is hardly likely
that your sct is radically at fault, otherwise the
trouble would appear also on BBC.

PHILIPS 1756U

The horizontal hold control is set at its maxi-
mum for optimum results but it is still necessary
constantly to adjust this control to keep the picture
steady.—R. B. Homes (Bridlingten, Yorkshire).

This model incorporates flywheel line sync and
a discriminator composed of two OA71 germanium
diodes. Check these diodes and replace if one is
low or out of balance. Also check V14—the
ECL80 line oscillator/reactance valve—by sub-
stitution. V14 is located on the timebase chassis
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between the PL81 and PYS81 valves. The diodes
are between a tag strip underneath (approximate
centre) of the same chassis.

BUSH TVé3

I would like to know how to remove the three
vertical bands which appear on the left-hand side
of the screen. Each band is about lin. wide.
—F. Thompson (Sheffield, 7).

You should replace the 47kQ resistor wired
across the linearity coil associated with the scan

coils assembly and check the 35pF capacitor and

rimmer if necessary.

FERRANTI Tio00i

Is it possible to fit a 17in. c.r.t. to this set, which
has, at the moment, a 14in. tube?>—L. S. King
(Wincanton, Somerset).

It is quite in order to fit a Mazda CRM 172
17in. tube to this set. In fact, there is no
electrical difference between the model T1001 with
a CRM 144 14in. c.r.t,, and a model T1002 with
a CRM 172, except that a 60pF 6kV capacitor is
connected across the line scanning coils of the
latter receiver, and very slight differences which
exist in the frame linearity circuit.

DECCA DM4C

The trouble with this set is that although the
ITA picture is strong, the BBC is very weak. I
have tried using various aerials and have replaced
all the valves with known good ones. I have also
tuned C15 with only slight improvement—E. C.
Canning (London, S.E.15).

If you are sure that the oscillator coil core
(adjusted from the front) is correctly adjusted for
maximum sound, check the channel 1 coil biscuits.
It is quite possible that one or both may have been
damaged or that one of the coil leads may have
broken away from its tag.

MURPHY V240

The picture quality is quite good but the whole
picture has moved slightly to the left, and no
adjustment I can make will restore it to its normal
position on the screen.—H. J. Rowlanes (Croydon,
Surrey).

The picture positioning adjustment is by means
of a shuffle plate between the scan coils and the
focus magnet. This plate has a black knob at the
top to facilitate its movement, but the setting is
usually locked by a 2B.A. brass nut just below
the knob, and this r:ut should be released before
adjustment is made.

PYE CTMITT

There appears to be three images on the screen
at the same time, although otherwise the .picture
is quite good.—F. H. Taylor (London, E.C.1).

You should replace the PCF80 line oscillator
valve. This is just cutside the e.h.t. unit near the
mains input panel.

COSSOR 918

When the line locks, there are two complete
pictures side by s’de on the screen, separated by
a black band down the centre. Alternatively, there
is one picture in the centre with two half-pictures
on either side.

August, 1963

When I first obtained this set, the line output
transformer had burnt out and so this was
replaced. I have also replaced R37, C25 and C26.
A. H. Yallop (Luton, Bedfordshire).

Suspect a faulty 30k line hold control and also
the 270k(} resistor in series with the slider of this
control and the blocking oscillator.

MASTERADIO TGIT

There is no raster whatsoever on this set. All
the heaters light, except the e.h.t. rectifier (EYS1).
I have replaced this valve and also the line out-
put (S50CD6) and efficiency diode (PY83) valves.

The line output transformer checks for con-
tinuity and there is a 10kc/s whistle coming from
&e blocking ' oscillator.—]J. C. Baker (London,

.3).

Shorting turns in the lo.t. are probably
causing the trouble, and these would not be
revealed by a continuity check of the windings.
However, before replacing this component, check
the screen voltage of the line amplifier valve and
the booster circuits and components.

FERGUSON 506T

Shortly after switching on the PY32 gets red
hot and its anode glows brightly. This is followed
by the fuse blowing.

I have replaced the main electrolytic capacitor
and the PY32. I have checked the mains dropper,
mains on/off switch, the Varite and the smoothing
choke without discovering the cause of the fault.
I also noticed that the ECC82 glows very brightly
on first switching on.—A. Bailey (Manchester, 9).

The initial glow build-up of the ECC82 is often
quite normal. Your remarks, however, indicate
that there is an almost dead short-circuit on the
cathode feed from the PY32, and you should have
no difficulty in tracing this with an ohmmeter.

ULTRA VT9I7

A fault has arisen in the contrast control circuit
which prevents the contrast being reduced suffi-
ciently, although the control is still operative.

This fault was cured temporarily by reducing
the cathode voltage of V96 (‘ Trader’ service
sheet) but the fault re-occurred. All the valves
in the a.g.c. circuit have been checked by sub-
stitution, and there is no leak in the coupling
capacitor from V96 to the contrast control.—R. C.
Morris (Birmingham, 23).

This trouble could exist in the signal circuits,
for the negative voltage sent out to the controlled
valves is obtained from rectification of the vision
signal. Now if there is insufficient signal, then
there will be insufficient negative voltage to cut
vision channel gain to zero. Alternatively, trouble
in the circuits and components feeding the control
voltage to the controlled valves may be respon-
sible. Check also the clamping a.g.c. diode.

SOBELL TI71

A black horizontal band, about 14in. wide,
appears at the bottom of the screen. This can be
reduced in width to about iin. by adjustment to
the height control but then the top part of the
picture is much extended. Also, the picture some-
times has the apoearance of being unsteady.—
A. R. W. Fitch (Ruislip, Middlesex).

The gap at the bottom of the screen is caused
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LAWSON  REECSeRAES

LAWSON TUBE WITH NEW SILVER I2MONTH'S FULL REPLACEMENT
ACTIVATED SCREEN AND GUARANTEE

1007 "MICRO FINE™ ALUMINISED BESlGNEn Fun
PERFORMANCE

751
LI The Modern Lawson television tubes are specially designed to give
OUTPUT all types of television ser wery much improved performance.
Their new silver activated screens are much brighter with berter
sol contrast, exclusive “microfine” controlled thickness aluminising
gives 50%, more light outpur (superb daylight viewing). New
small anode aperture electron guns by Mullard, Mazda, G.E.C.,
Brimar, E.L., Cossor, etc., ensure needle sharp defimition and
focus, and silicon vacuum pumping plus depth formed cathodes
251 give very long life. Each tube is 1009, BRAND NEW (glass

SIMILAR TUBE REBUILT excepted), and Lawson are the only tubes guaranteed 10 be exact
OR REGUNNED BUT NOT replacement for the original rube, ensuring complete accuracy
RESCREENED and efficiency.

FROM THE LARGEST STOCKS OF ALL TYPES
BRILLIANCE CONTROL —»— OF C.R.T.s IN BRITAIN WE CAN SUPPLY THE
EXPRESS PASSENGER TRAIN SERVICE L e TR VR TR

Our service is countrywide and whether you live in NATION WIDE TRADE SERVICE ALSO AVAILABLE

the Quter Hebrides, or at No. 10. we can guarantee ” C.0.D. C.W.O.
the fastest and finest CRT service in Great Britain. 12 - £4.10.0 S DJog &
; ; ; 14 — £5. 5.0 -
Full ftting instructions with every tube. » De

' 15 - 17{’(’ — £5.15.0 Gladly refunded
LAWSON TUBES LTD. Tel. 2100 21 —_ £7.10.0 if you wish to return

2 PEACHFIELD CLOSE, MALYERN, WORCESTERSHIRE CARR. and INS. 7/6 (ﬁiggpﬂﬂgﬁ‘;gf)

A NER-FRACTICAL WAY
of YNDERSTANOING

Radio : Television
Electronics

including: Transistors; VHF/FM; Ri-Fi equip-
ment; omputers Servo-mechs: Test instru-
ments; Photo-electrics; Nucleonics, ete.
Radiostructor—an organisation specialising in
electronic training systems—offers a new sell-
instructional melhod using specually designed
equipment on a *'do-it- voursell " basis. You learu
by buildi actual with the big kits
of components which we send you.
You ad;ance by simple steps. performing a whole
series of interesting and instructive experiments—
F0£ .. Your Career with no complicated mathemarics! Instructional
: manuals employ the latest techniques for showing
- Your Qwn Business 1 i the full story of electronics in a practical and
..An Absorbing Hobby .,,,,M 'nteresting_ way—in fact, you really have fun whilst

learning! Fill in the coupon belnw for full particulars.
- e == - -l

N POST NOW .
L TO RADIOSTRUCTOR (DEPT. G40) 1

; READING, BERKS. ]
2 Please send brochure, without obligation to: l
* 1

: : 1

e
2

9 ENEUTE aoonocoononamnooromoan0aaaaaecans

LEADS THE WORLD = NS
"IN ELECTRONICS TRAINING i

.
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BENTLEY AGOUSTIC

TELEVISION August, 1963

CORPORATION LTD.

THE NEW VALVE SPECIALISTS
EXPRESS SERVICE ! 1! MULLARD BY100 MIDGET SILICON RECTIFIERS
C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 38 CHALCOT RD‘) LONDON’ N'w" Output 250v. at 4 amp.
BY LETTER, PHONE. OR WIRE, DESPATCHED | Nearest tube PRImrose No larger than a shitt button!
SAME AFTERNOON Chalk Farm 9090 8/~ each,
OA2 /- BALT 3/~ 6L17 12/8|19H1  6/8)90CL  18/-+ EBFSS 8/~ 11/8 EZSL  4/9 [ PULSE  5/8) V710 9/-|UFN0  7/-|0ATS B/~
OB2  17/8/6AG7  6/-|6LI3  7/8|20D1 13/8| 90t  87/8| KBF8Y  F/- 11/8 PULS3 816 U112/14 /8| UFKS 7/ |0ANL  8/e
ozm'r 4/3{6AKS  5/-[6LD20 15/7|20F2 12/3| 90CV  42/-| ECTO  12/8 /- PCLYG 10/-|Uls 10/~ [UFS6  18/6|0azl0  9/8
8/-16AQ5  8/-|6P23  11/6[20L1 12/8(150B2 18/6|KCsl  27/6 8/9 PCLES 19/3/ UI9  48/6|UFRY  6/3|0C16W 35/~
1A70T 8/9/6AT6  4/6|6Q7G  4/8(20P1  12/8] I85BT 84/11 EC92 118 20/5 PEN46  4/6] Uz 6/9(UL4l  7/6(0C19 25/
105 7/-16AU6  8/-|6Q7GT 7/8|20P3 12/8(866A  12/8| ECU3423/11 8/- PL33 16/11|U24  15/6 /UL44 23/3[0Cu22  23/-
108 9/9{6AVE  5/6|6RTU  8/- [20P4 13/8|5763  7/)6{ECC35 5/8 718 PL36  9/~|U25 9/-(UL46  8/-|0C26 25/~
1G6 6/-{6BA6  6/-|6V6G  §/8|20P5 14/8| 7475 3/-| FUC40 8/~ 10/+ PL3%  23/3| U6 8/-|ULes  8/3 0028 17/8
1H5GT 8/3;6BE6 5/3|6X4 4/3[2574G  7)-| AZ3L  T/-[ECCH1  4- 21/7 PL8L  7/6| Ul 7/-|UM4  15/2)0C29  27/6
1i4 3/-{6BH6  5/916X5 4/8(25Y5G 8/-| AZ4L 12/3|ECCR2 4/6 12/8 PL82 £6/2|UM34 18/10 /0C35  18/-
1LD3  4/3|6BJ6  5/6{6/30L2 8/8|273U 23/3| B3s 5/6) KCCS3  4/9 718 PLA3 6Uss  26/2|UMB0  9/6|0C36 £1/6
1LN3  4/8/6BQ7A 7/8|7B7 7/6|30C1  6/8} CL33  12/-| ECC84 6/6 8/8 PL84  7/-|U37  23/3|UUS  11/9|0C41 9/~
INSGT 8/6{6BR7 8/8/7C5  10/-|30C15 10/-|CY31  8/9|ECCss  7)- 8/9 PL300 23/3| 1145  15/6 | UYIN 10/9 OC44  9/3
1R5 4/9(8BR3  9/3|7C6 7/8{30F5  8/~| DAF96 6/3 ECCHS 11/8 78 PLS20 16/4|U7s 5/6|UY2L 18/2(0C45  8/-
134 §/-| 6BWS  8/-[7H7 5/9(30FL1 9/8( DD41 12/3| ECF30 6/¢ 5/6 PMBL  9/8/UI91  11/-|UY4L  5/8|0Cs5  22/6
135 3/9|6BWT  b/-|7V7 5/-|30FL12 12/8| DF46 15/ ECF82 7/8|E 9! PX4 8/8| U251 9/6lUYS5  5/8/OC66  25/-
IT4 £2/9|6C9  11/-|7Y4 6/-{30L1l  8/-| DF96  8/3| ECFR6 19/5 7/9| KTZ63 /- |PY31  7/8| U282 14/6 VP4  15/-|0C70  8/6
U5 5/3(6C17  12/6|9BW6 18/5(30L13 10/3| DF97  7/6| ECH21 11/- 8/3| MHLD612/8 [PY32  8/-(U301 12/-|VPI3C 7)-|OC71  6/6
2P £3/3|6CH6  5/-[10C1  9/8|30P4+ 12/3 DHlOlZ'JIll ECH33 6/8 27/-|MKT4 17/6 |PY33 10/6| U404 6/- VRI05 §/8|0C72 B/
344 4/-|60W4  24/-|10C2  18/-|30P12 7/6| DK92 8/8|ECH42 7/8 18/2| MUi2/145/6 [ PYS0  5/9|US0:  18/-|VR150 5/-OC73 18/~
3AS 8/9|6F1 8/6|10F1  10/-[30P19 12/3 nge 8/9] ECHEL 6/6 19/8|N37  23/3|PY81  6/9| UABCSO 5/8|W107 20/6(0C74 8/«
3B7 8/-|6F13  6/8|10LD11190/9|30PL1 10/-| D166 17/6| ECH83 8/~ 20/5|N7R  28/2 (PYS2  5/3|UAF42 8/-|W729 19, 8/-
3D6 4/-|6F23  8/8|10P13  8/6(30PL13 9/6| DL68 15/-| ECHS4 14/7 17/9|N108  26/2|PYs3  8/3[UB4L  12/-|> 8/8
3Q4 5/9(6F24 11/8]/10P14 12/-|30PL1419/3| DL72 15/-| ECLS0 6/3 11/6| N118  22/8 | PY88  9/-|UBC4l 8/6|X 12/~
3Q5GT 7/8|6F25 16/4{12AC6 13/5|35L6GT 7/6| D198  6/3| ECLA42 8- 22/8| P2 10/- [PYS00  9/-[UBCR1 7/8 8/~
334 4/9 6F26 12/3 12AD6 15/2135W4  6/-| DM70  5(-| ECL83 10/- 6/9| PCRE 11/ [PY5UL 10/-| UBF80  7/-1X 8/-
3V4 5/6|6J7G  4/9)12AES 12/3135723 18/4| DM71  9/9 ECLA6 8/~ 8/-|PCHS  14/7|PZ30  17/6| UBF89 773> 10/~
SR4GY 9/-[8J7GT 7/- 12AH7 5/-[35Z4GT 5/-| DY36  7/-|EF35. 3/3 8/3|PC95  13/- [R18  14/-]LCC34 9/ 8/-
T4 8/-|6K7G  1/9|12AH8 9/-|35Z5GT 8/6| EX0F 80/-| EF37A  8/- 9/3| PC97  8l9 | R19 7 UCUss 816|266 8/6|0Ca4  8/6
5U4G 4;3 SK7GT 4/6|12AT8 4/9|50C5  7/-| E83F 30/-|EF39  8/9 15/2{PCCR4  6)- (3P4l 2J-| UCF80 10/8|2749  7/6|0C170 9/
5V4AG  7/8(6K8G  4/-|12AU6 6/6 50L6GT 7/-| E180F 34/6| EF40 10/~ 71)-| PCUSS  7/6 |3P61 2/-|UCH42 8/ - 0CI71 10/6
5Y3GT 4/8 sxeuT 7/9|12BA6  @/6[53KU 14/8| EA30 1/8|EF41  7/- 6/3| PCC38 11/9 8U25  27/2| UCHSL 73|, . |OCP7] 17/8
623 19/5|6K25 13/6(12BE6 b5/-|72 6/6| EABC80 6/-|EF12  8/3 8/-[PCC89 779 | T41 8/-|UCLR2 816 T es | MAT100 7/9
£Z4G  7/-[6L1 9/6(12BH7 8/-|85A2 12/-|EAF42 7/6|EF73  5/- 12/8| PCC18918/6 | TH41 17/6| UCL83 10/6(97d disdes |y aTi01 8/8
6A7 9/-/6L6G  6/6|12K56 17/6190AG 87/6| EB34 1/-|EF30  4/3 14/-|PCF80  6/8 |TP22  8/-|UF4l  6/9{0A70  3/-|MATI120 7/9
0A8 7/-16L7GT 4/8{19AQ5 7/9[90AV 87/6[ EB41  4/9|KFx¥3  8/9 e;a gcggz 1%76 TY8SF 13/-|Uk42  5/810A473  3/-IMATIV1 8/6
EB9L  2/3|EFs5  5/- 9/3| PCF8a - "
EBC41 7| BEso 6/e BRI PCRSD “8I8] L KON o full guatantes. We 46 not handle
Terms of business:—Cash with order or C.0.D, only, | EBCSL 7/-|EF89  4/9 /6| PCL&2 7/~ ;mé:;mcturern' seoond:or rejecta, which ao.re often
Postage 8d. per item, ;’rd;':cet}ve‘;sﬁegorfg [ree. | EBESO 7-'EF9l  3/-1EZ40  4/81PCLE3 8/9] 4ioripeq as ‘mew and tested” but which have »
o e limited and unreliable life. Complete catalogue of
g:.mgceblg transit foriauly 6‘{' extra. All orders | gq roquire for promot cash settlement all types of [ over 1000 vaives actually in stock, with resiators,
patcbed on day of receipt. ~Callers welcowe vaives, loose or bozed, but MUST be new. Offers condensers, transformers, micropbones, speakers,
Mon.—Fri. 8.30—5.30, Bats. 8.30—1 p.m, made by return. metal rectitiers. etc. 6. post free.

ALL TELEVISION, TAPE RECORDER
& RADIO COMPONENTS SUPPLIED

LINE OUTPUT TRANSFORMERS. All popular types-available
brand new gxact replacemants, fully guaranteed. A selection from
our stock:

PHILIPS 1768,2168, STELLA 8617,8917 etc. 90/-° ALSO L.O.T.s
MURPHY 240/250 55/-.280, 310, 410 etc. ... 59/- Available 1or
EKCO Tlé4 to 383 (U25 types) 55/- Alba  Marconl
(U26 types).. ...57!< Bush Pam
FERRANTI T1001 to 1023 etc. (UZS types) 55/ Cassor Pilot
(U26 types).. ... 57/~ Decea R.G.D.
FERGUSON 306 to 606 etc. ... ...67/6 Deflant Regeutn.
PHILCO 1000 etc, ...67'6 G.E.C. Sobelt

PYE V4, V7, VI4, VT17, CTMI7 e, ... K.B. Ultra
HMYV (840 to 1854 60/-. 1865 to 1921 «.. 676 | 1nvicta Ete.
(Special Offer: New U25/U26/PCL82 supplied for 5/- each with
above orders.
Postage & Packing for above L.O.T's 3/6. C.O.D. 2/6 extra.
Also available for ail sets ¥

SCAN COILS. Frame output transformers, line and frame oscil-
lator trans. width/linearity coils, sound output trans., mains trans.,
control knobs, electrolytics, Rectifiers, dual vot, controls, tuners, etc,
C.R.T.s—Rebuilt with new guns by long est. Nat. Co. Gtd. 12 mths.
MULLARD, MAZDA, BRIMAR, EMISCOPE |4in. £4 7 & | Plus

MULLARD, MAZDA, BRIMAR, EMISCOPE |7in. £4 10 0 Carr
MULLARD, MAZDA, BRIMAR, 2lin. ...............£6 10 0 | 10/-
VALVES—AII types available GUARANTEED IZ months.

TAPE RECORDER/CHANGER SPARES. Drive belts, heads,

pulleys, motors, styli, etc., for most British and some foreign makes,
SPECIAL OFFER. Rexine covered tape recorder cabinet, size
134 x 12 x 8in., 15/-, plus postage and packing 5'-,
TUNER UNITS. Fireball, incremental and
replacement service available,

STANDARD COMPONENTS. Resistors, Capacitors, Electro-
Yytics, Drive Cord, Pilot Lamps, Vol. Controls, Presets, lon Traps.
SALYAGED COMPONENTS. Large selection available includ-
ing tuner units, loudspeakers, transformers, valves etc.

CAR ALARM. Complete fool proof, easy to fit unit 5976, p.p. 2/6.
Your enquiries welcome, prices by return; or prompt despatch C.0.D.

MANOR SUPPLIES
64 Golders Manor Drive, London, N.W.11

turret types—

Tel. STO 5667 SPE 4032 (8.30-10 p.m.)

“SABRINA”

STILL WELL IN
FRONT

STOP FIDDLING WITH KNOBS ... ABSO-
LUTELY UNNECESSARY . .. Our Automatic
Regulator ensures constant voltage on TV, even with
Mains of 180265 v. YES, we know it's wonderful.
“Have a heart for your Valves and Tube.”

S.A.E. details. Conditional fFree Trial.

COMPLETELY REBUILT C.R. TUBES
ALL TYPES

12" now ... ... £5.0.00 For
14"to 17" now ... ... £5.10.0 »Single
21" now ... ... £8. 0.0 Tubes

ALL C.W.0.—TRADE SUPPLIED
Special Bonus Scheme for Service
Engineers—Reducing to:
12"—8716; 147/17"—9716; 21"—147/6
FREE Pass. transit & Ins. anywhere in British
Isles or N. Ireland (12 months’ guarantee).

SABRINA C.R. TUBE CO.
Electron Works, North Bar
BANBURY, OXON
Telephone 2390
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by a fault in the frame timebase. The most likely
cause is low emission of the frame output valve;
but if this checks normal, check, preferably by
substitution, the components associated with that
stage. Also ensure that the vertical form control
is adjusted for the best vertical geometry of the
picture in conjunction with the height control.
The mains adjuster should also be checked to see
that it is set correctly.

ENGLISH ELECTRIC 16TIID

The picture takes a very long time to come up
after switching on.

I have replaced the thermistor; also the PLSI,
PY81, two ECL80’s and V1, V2 and V3 (EF80’s).

When the picture eventually does fill the screen,
it is very dark but then it gradually increases in

PRACTICAL TELEVISION 523

brightness until it is normal.

1 would also add that I have just fitted a new
tube to the set but with no improvement.—S. J.
Evans (Rhondda, Glamorganshire).

The delayed picture effect, if not due to the
thermistor, is probably caused by a tired valve.
Have all the vision valves tested for emission and
replace any that do not reach full emission after
three minutes.

-
lQUERIES COUPON| |

| This coupon is available until AUGUST 22nd, 1963, and l
must accompany all Queries sent in accordance with the |

| notice on page 519. |
PRACTICAL TELEVISION, AUGUST, 1963 I

L—~————————————————l

Each month we provide an interesting case of television servicing
to exercise your ingenuity. These are not trick questions, but are bosed
on actual practical foults.

> Here both the sound and vision were affected.

Across the picture appeared a series of white,
horizontal lines, as shown in the accompanying
photograph, while a gentle hiss could be heard
behind the sound.

Several tests were made to establish the cause of
the trouble, and it was found that when the aerial
was removed and the brightness control turned up,
the lines were still present, but now they tended
to develop as a vertical column of short, irregular
horizonial lines towards the right-hand side of the
screen. The hiss was also present from the loud-
speaker with the volume control turned up towards
maximum.

It was also discovered that the symptoms were
present on both BBC and ITA, but that they were
more severe on the BBC channel. The trouble
seemed to be worse when the set was switched on
for the first time after being left all night, and that
they tended to reduce considerably rowards the end
of a day’s viewing.

What would be the most likely cause of these
svmptoms, and what steps could be taken 1o prove
the trouble and restore normal working?

See next month’s PRACTICAL TELEVISION for the
solution and for another problem.

SOLUTION TO TEST CASE 8
(Page 472 last month)

Last month'’s Test Case was a typical example of
“ magnetic distortion ”. The better replacement
loudspeaker unfortunately had an external magnetic
field of such a strength that it was interfering with
the normal deflection of the scanning spot on the
picture tube. It was, in fact, influencing the electron
beam.

Typical vision symptoms of this month's Test Case.

The best solution to this problem would have
been to change the loudspeaker with one having
considerably less external magnetic field—some-
times called a closed-field speaker. Loudspeakers of
this type are now used extensively in television sets
for the reasons given.

Alternatively, the speaker field—if not too great
——could probably have been neutralised by
positioning a small bar or rod magnet near to the
flare of the tube, on the side opposite to the loud-
speaker. Modern sets in fact feature small rod
magnets around the tube to correct the geometry of
a large-screen, wide-angle picture.

Magnetic distortion may, of course, also be
caused by placing a cabinet-type extension loud-
speaker on top of the television set. Fitting a tube
heater booster or isolating transformer too close to
the tube can have a similar influence on the electron
beam, as also can the inadvertent magnetisation of
the metal parts of the set surrounding the tube b:
the use of 2 magnetised screwdriver!

Published on the 22nd of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. Londcn, W.C.2, and printed

in England by WATMOUGHS LIMIT
(A/sia), Ltd. South Africa and Rhodesta CENTRAL NEWS A

D. Idle, Bradford; and London. Sole Agents for Australia nnd New Zealand: GORDON & GOTCH
AGENCY, LTD. East Africa:

EAST AFRICAN STANDARD LTD. Subscrip-

tion rate 1ncluding postage for one year: To any part of the World El 9.0.
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LETTERS
TO THE

EDITOR

STRAIGHT TO THE POINT

IR,—I am inclined to agree with the opinion
expressed in your July Editorial that *“ the days
of the purely practical service man are numbered ”’;
and yet I sometimes wonder at the ability of a few
of the television repair men I regularly come in
contact with, who, without any reference to circuit
diagrams manage to hunt-down faulty components
in a matter of minutes.

They admit, of course, that much of their skill
has come from years of experience and that stock
faults considerably lessen the number of problems
which require detailed trouble-shooting; however,
bearing in mind that any fault symptom appearing
on sound or vision can originate from a large
number of sources, their ability to go straight to
the offending component is something to be envied
as even the most advanced academic training, as far
as TV repair work goes, does little more than give a
better understanding of the step-by-step eliminating
tests known to every service man.

Of course, theoretical knowledge in this field is
becoming increasingly sought after, but I feel that
potential servicing engineers should remember that
a heavy, dusty chassis, covered with unidentified
components and tangled wiring, is a far cry from
the neatly laid out and clearly labelled chassis dia-
gram of a text book!—R. P. HiLLMan (Dudley,
Worcestershire).

REDUNDANT COLOUR CODE

SIR,—I really think that in these days of tre-
*J" mendous technical advancement in receiver
design the colour code used for resistors is now
completely out-dated. Surely the colour code was
introduced in the days when a component was
likely to be wired into a circuit so that any printed
value would be obscured by its orientation or by
another component or by thick dust.

Nowadays, however, when each component has
its own position on a printed-circuit board and dust
has little chance to settle on the plastic bodies of
components, colour coding proves a waste of time
and is likely to lead to confusion where colours
become indistinct. Also the practice of colour
coding capacitors ended long ago, so why should
resistors be the only component in a TV or radio
receiver still to be labelled in this archaic manner?
—C. DenBY (Ruislip, Middlesex).

TELEVISION ADVERTISING

IR,—I seem to remember that two or three years
ago a good deal of public interest was aroused
when some of the advertisements screened on ITV

PRACTICAL TELEVISION

August, 1963

SPECIAL NOTE Will readers please note that we
are unable to supply Service Sheets or Circuits of
ex-Government apparatus or of proprietary makes
of commercial receivers. We regret that we are also
unable to publish letters from readers seeking a
source of supply of such apparatus.

The Editor does not necessarily agree with the opinions expressed by
his correspondents

programmes came under sharp criticism. As a-result
of this it was resolved that the Authority should not
permit comparative tests between specific products
and similar, unnamed brands to be used as subject
material for advertisements appearing on com-
mercial television.

Whilst I could never understand the objection
to this type of advertising, it does surprise me that
no one has commented on the reappearance of such
advertisements which have been televised in the
intervening time between then and now.—A. C.
CHiLToN (Manchester).

[As Mr. Chilton states, there was a certain
amount of criticism of TV advertisement material
some time ago and steps were taken to ban some
forms of advertising employing comparative tests.
However, this ban applies only to washing powder
and detergent advertisements. Any advertisements

of this type which have appeared since then have
be%r(ljtl)f products of completely different categories.

SERVICING TV RECEIVERS

—continued from page 503

oscillation and hum bars (black and white horizontal
bands) with no picture modulation. The d.c.
resistance of Ld41 is 9¢), 1.42 is 3-2Q2. An open
circuit in L40 or L39 (16%)) will produce similar
symptoms. )

If the fault is.of an intermittent nature, disturb-
ing these items with a probe will often reveal which
is at fault. A short lead with a crocodile clip
on each end is an extremely valuable item to keep
handy as it enables suspect chokes etc. to be shorted
out without the side effects which are often intro-
duced if the hand is brought near sensitive parts of

the circuit. .
TO BE CONTINUED

THE PRACTICAL WAY ...

. to make sure of your regular copy of PRACTICAL
TELEVISION is to place an order with your newsagent.
Do it now! The order form below is included for your con-
venience. Simply complete it and hand it to your newsagent
next time you call.
——————————————— ORDER FORM

To

(Name of newsagent).

Piease send/reserve PRACTICAL TELEVISION (2/-) every
month, commencing with the next issue.

NAME
ADDRESS

DETACH AND HAND TO YOUWR
NEWSAGENT
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SAME DAY
NEW! TESTED!

August, 1963

VALVES

CAL TELEVISION

"SERVICE
GUARANTEED!

SETS IRS, 1S5, 1T4. 384, 3V4, DAF9L, DFL, DK9L, DLS2 DLSS .. Set of 4 for 17/-
DAF96, DF96, DK9B. DLSG ..~ o e e e e 4 for 25/8
1ATGT @/~ | 6SNTGT 4/9 T ECcsi 8/9 | KT61  7/6 | UT8 4/3
iD5 76 | oUsGT orp | ACITHI19/6 | ECCss w3 | MUl 8- | Ul 1Y-
IHAGT 816 | 6V6G 311 | AZl  12/6 | ECFs0 /- | MX# 13/6 | Uzl  ¢/g
INBGT 8/ | 6V6GT /6 | CBL1 12/ | ECF&2 7/9 | Nlg 7- | U2 1416
1k 8/~ | bX4 23 | CoHss 1ig/e | ECH35  6/6 | N37T 10/~ | U201 11/-
151 7/6 | 6X5GT 6/8 | CL33 9/6 | ECHa2 8/3 | EC% 8/- | Usol  12/-
15 4 |epena ge | YL 126 | ECHA BB | DR, G | yiboso i
3A5 69 | 1 5l9 | DAC32 8/6 | ECL82 7/8 | BCC8 7/8 Fi2 8-
Q4 5/9 | 18 916 | DaFs1 4/- | ECLss 9/~ | PCC89 8/~ | UBC41 8/1
384 B/~ | THT 6/8 | DAF9s 6/8 | EFa;A 6/ | EGF80 6 UBF80 7/
M g8\l Y B B g\ rew mp|
- | DF33  8/8 | EF 11)- :

AR T S R R Y
b - 42 P . 084 11/

524G 819 | 1orpu 10/9 | DHIE  4/3 | EF®0  4/3 Peket B | voces el
€ALa 28 | 12416 4/0 | DHTT 4/ | EF® - | DeRES, (38 | ucrso 10
B DI 48\ BME U mR o o | KNG | vg
GATe 419 | 15487 49 | DKS®  6/6 | broy 1 PLI 903 | onm o
€BAG ! ; E /3 | prar 7 IO
gBAS /3 | 1x7cT 413 | DRS6 70 | EFRy 6 | L& #3 | vcLs: &
SBES B3 | KeGT g6 | DL 73 | EF1Be 809 | pras & CLed 10/
Sl IEFRTRERLEE

b ) SF89

SBJS . BI6 | lsSi 14/8 | DLSs b9 | EL& 806 | pRss  g/g | L4l _w
19BG6G 13/6 | DL 6/6 | EL81 6/~ : UL 10/

SE1 / LioC Y98 | EABce 6 | EmMst 73 | Pyas  a4p | ULis 9/
B BE Eu ol manR BB U)o R b o
” - | PYB - 7
oKIG. 418 | wLeeT 8- | £B 5 | EMai  8/3 | vy & | DU &
8a i3 | 278U 17/6 | ERC41  7/3 | EM8S>  8/3 | pys3  gie | UYLl
R 75 l3oLis 10/3 | EBFS0 73 | Eysi  6/8 | Ri6 17 | Uil &8
€L6G 1 we4 - 12/3 BF89 7/6 | EY80 6/- | ThH21C 15/- | UY85 4/9
SLea @8 | sop1e  13/- | EBL2L  9/3 | EZ40 8- | Ui 13- | VP4B b6
oibw 96 | oPL13 11 | EBLSY 19/8 | EZa1 76 | U2 9/9 | VP4l B/
6P%5 3~ | 36a5 14/~ | ECC40 8/6 | EZ80  b5/6 | U2% 8/3 | W6 a/-
6Q7G 49 T 7/9 | ECC81 43 | BZ81 B/~ | UAT 919 | W 2/8
6Q7GT 7I9 | %Z4GT 4/11 | ECC82 4/8 | GZ32  8/6 | U0 48 | wize 14/
6SLIGT b/9 | BOL6GT 7/- | ECC83 7/ | KT32  6/8 | Us2 a3 |z 3/3
valve

READERS RADIO

24 COLBERG PLACE, STAMFORD HILL
LONDON N.16 STA. 4587

Post 6d. per
extra,

Any Parcel Insured
Against Damage in
Transit td. extra.
Any C.0.D. Parcel 473
extra.

A complete basic course on

television . . . now in a new
3rd edition including colour

and 625 line television —

A BEGIN
GUID

MER’S
E

TO TELEVISION

An elementary course in 17 lessons

The modern miracle of television is here explained

in a series of seventeen

lessons. Written in non-technical language which the veriest beginner can
understand. the reader is taken by easy stages through every aspect of TV
transmission and reception. A further lesson has been added on the conver-

sion of 405 to 625 line pictures. It is a companion vo

lume to the *‘Beginner’s

Guide To Radio’', a best seller which has aiready sold over 75,000 copies.

Contents
Tube Explained. The Timebase.
Receiving and Transmitting Systems.

Signals through the Receiver, The Yide:
Comera Explcined. The Tuning Signal,
Faults. Early Systems of Scanning.
System—Tricolour Tubes Explained.
and Receivers.
Stereoscopic Television.

FROM ALL

From 405 to 621

Only 8s. 6d.
ORDER TODAY

Colour Television.
More About Colour TV Tubes
Telecine—Yideo Tape and Electronic

Scanning and Persistence of Yision. The Cathode-Ray
Iinterlacing—Frequency Bands—The

The Aerial. _Tracing the
o Section. The Television
Test Card C, and Tracing
The N.T.S.C.

Recording.

5 Lines. Technical Terms.

...or, in case of difficulty 9s. 6d.
BOOKSELLERS by post from George Newnes Ltd.,
Tower House, Southampton St.,
London, W.C.2. '

NEWNES

www americanradiohistorv com

525

HAVE YOU EVER

SEEN T.V. TROUBLES?

That is “Pin-Point T.V. Troubles mn 10
minutes” we mean! Thousands of Practical
Telerision readers already own and use “T.V.
Troubles' every day Designed for use by
amateur or expert, this amazingly practical
manual shows you how to find the trouble 1n
any T.V. circuit FAST !

A simble cross-index tells you where
you'll find eause of trouble, handy check
charts then help you accurately locate
the EXACT trouble spot! You will elimi-
nate hours of aggravation. cut out waste
time, because this new Coyne system will
hetn you get right down to the beart of
the trouble in Mminutes.

Over 700 trouble spcts are covered in the
40 cross-index rages. Included are 50 time
saving check charts as well as 290 diagrams
and photos together with explanations of
circuits and designs.

YOU CAN USE THIS BOOK RIGHT ON
THE JOB—NO NEED TO MEMORIZE !

This Pin-Point Book was designed espec-
ially lor on-the-job trouble shooting. You
simply turn to the indexed section, locate
the circuit description and check-charts,
and in minutes you have the trouble spot
located and ready for repair.

NO  COMPLICATED THEORY OR
MATHEMATICS., Just practical clrcuit
description. service methods and trouble
shooting techniques to help you make
faster t.v. repairs.

EVEN AN EXPERT CAN SAVE TIME
BY USING “T.V. TROUBLES”

Here is a way to reduce “thinking time™

All the logical reason« for each problem
are stated In black and white—you use
your skill to take it from there !

Don't miss out any longer. Time wasted
now locating t.v. taults could be saved by
quick reterence to this lightning fast t.v.
problem answer book. Send for your trial
copy now, then when you decide to keep it
(as we are sure you will), pay only 5/- per
week until completed.

The price? Only 386 plus postage.
FREE ELECTRONIC DATA HAND-
BOOK WITH EVERY ORDER

IRONCLAD GUARANTEE

This book must be able to earn you more
than its cost within two weeks or your
money refundea!

FREE TRIAL OFFER!

TERMS ONLY 3/- PER WEEK!
o TR Em e S S SR S S GTn SR

To SIM-TECH BOOK CO. Dept. PVPI
West End, Southampton, Hants.

1 Please send "“T.V, Troubles” for a fnll seven
:ﬁya' free trinl. !f mot delichted 1 may return the
wmanuai. po-t paid, without further obligstion on
my part. Otherwise | will pay cash or b/~ weekiy
nnti pand. (No extra -or interest it paid regularly.)
71 Twk bew it cnctosng full price (we pay
postage).  <ame T-day iwoney back guaranive.
Postage charges 1/6 extra, Overseas custoulers
please send tull amount (iucluding lreland).

Name ..

CIFuriarnierniananeess CoOUnty. .ovniinnn
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TELEVISION TUBE SHoP

We have the following

Unused, Guaranteed Tubes

in Stock now

AW36-20,21 ............ £5. 2.6
AW36-80 ................ £5. 7.6
AW43.80,88 ............ £6. 7.6
AW47-90,91 ............ £1.10.0
AWS3-80 ... ............ £1.12.6
CI2A, CI2B ...........0.. £4.12.6
C148M, FM veeveees.. £5.5.0
CI7BM, FM, HM . ........ £6. 7.6
CITLM,PM, SM .. ........ £6.12.6
C21 HM, SM, T™M ....... £71.17.6
CMEI402 ... .. teeeeeeeee. £5. 7.6
CMEIT702, 1703............ £6.12.6
CRM9E, 92 ... ............ £4.12.6
CRM93 ........... .. £4. 2.6
CRMI24. ..... cereerneeess £4I2.6
CRMI141,2,3,4 ... . £5. 1.6
CRMI52, 153, . . £5.12.6
CRMI7I,2,3 ............ £6. 1.6
CRM211,212.............. £7.17.6
MW6-2, .. . .ieiiines.. £5.12.6
MW22-16 ................ £4. 2.6
MW3i-16,74 ............ £4. 2.6
MW36-24,44 ............ £5. 2.6
MWal-l ..., £6.12.6
MW43-64,69 ............ £6. 7.6
MW43-80.......00000.... £6. 1.6
MW53-20..... veee. £7.12.6
MW53.80..... vese. £1.12.6
T90IA ..... . veer. £6.12,6
14KP4A, 141K | veen. £5. 2.6
171K, 172K, 173K veen. £6. 7.6
6901A ..... ceveeeceseses £6.12.6
7201A,7203A ... vess. £5. 2,6
T204A ... ......c000u.... £5. 5.0
T400A | . .. ieiieiee.... £6. 7.6
7405A £6.12.6

All tubes tested before despatch
and guaranteed for 12 months.

CARRIAGE 716, via B.RS. or

1216 via passenger train.

TERMS £2 down (plus carriage)
balance £1 per month.
Midland Stockists:—
Amateur Electronics Co.
240 Lichfield Road, Aston,
Birmingham.

Shop Soiled Tubes (unused)

(Subject to Availability)
12in. 3/18, 3/31, 45/-. Others 5716
14in. CRMI(41, 2 6716, Others 5716
17in. CRMI71, MW43-69, 43-64,
75/- Plus Carriage.  Guaranteed
for 12 months.

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD
LONDON, S.W.ll. BAT 6859

South of the Bridge. Open Sats.
until 4 p.m.

Practical Television Classitied Advertisements

RATES: 4/« per line or part
thereof, aserake nve words to hne,
minimum 2 lines, Box No. 1f- extera.
Advertisement must  he prepaid
and addres<ed to  Advertisement
Magnager “Practlical Television®,
Tower llouse. Southampton St.,
London, W.C.2 .

SETS & COMPONENTS

the

Day Despatch Service.
or CW.O. Send S.A.E.
Day and nlght telephone:

Terms C.0.D.
for quotes.

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Components in
U.K. Line Qutput Transformers,
Frame Output Transformers, Deflector
Coils for most makes. Official sole
suppliers for many set makers. Same

GIPsy Hill

Postage 6d. per valve extra.
8.A.E. for Full Lists and Discounts.

LEWIS ELECTRONICS

Es$sex.

6166. 126 _ Hamiltom Road, West
Norwood, SE27.

NEW VALVES! GUARANTEED!
EBF80 7/ | EY51 7/8 | PLS1 8/6
EBF89 8/9 | EY86 7/- | PY33 1-
ECC81  4/8 | EZ40 8/6 | PYdl 7/
ECC82 4/9 | EZ8) 8/3 | Pye2 8/8
ECC8 8/3 | PCC84 6/8 | U 1/
ECL8) 5/9 | PCC83 8/9 | UCCS 7/6
ECLS82 LR : F80 7/9 | UCH42 7/8
EFS0  4/9 | PCF82 7/- | UCHal 8/9
EF85 5/9 | PCL83 10/3 | UY8>  6/8
EF85 8/9 | PCL84 6/6 | 6BW8 76
EL84 6/6 " PCL8 8/6 | 6X4 b/-

16 Glenwood Gardens, Gants Hll), Elford,
Telephone: Crescent 5685

EXCEPTIONAL VALUE: Plcture tubes
brand new. Mazda 1 CME180
Mullard 19in.. AW47—90/91 £4/10/-
(insured)

riage monhs’

guarantee.

paid. 12

Mullard 19in., AW59/90, £6/10/+; car-

Note: Alj brand new., We
also supply most other sizes com-
pletely regunned at £4/17/6, guaran-

teed 12  months. TOMLINS, 156
Lewisham Way. New Cross. SEl4.
TID 3657.

STAR TV TUBES 70/-

old glass or plus 7/8_without
C.W.0. Carriage 7/6
\Vll\ PAY MORE?
new guns 12 months’ guarantee
~0 20/- ea
12in,, 14in.,
Callers oniy.

ARTHUR SLARK
43-45 Thicketford Road,

Brochure. DIRECT
LTD.,

TV
SE27.

all sizes up to and {ncluding 17in. include

ch
Parn Exchani;e Televisions.

Tonge Moor,
BOLTON Phone; 20684

‘“ HEATHKITS ” can now be seen in
London and purchased on H.P. Free
REPLACE-
126 Hamliton Road,
GIPsy H:ll

Regunned tubes,
full range ot aerials and fittings.

ces, Co-ax
cables, fluorescent fittings.

S.A.E. 1or Catalogue.

G. A. STRANGE

BROADFIELD,

TUBES-AERIALS-VALVES

guaranteed one IY'FEJ.
boosters, valves, bray head tuners, TV ‘sets,
transistor radios and all electrical applian-
cables and house wiring

All quotations without oblization. Special
termis to the trade and Home Engineers.

NORTH WRAXHALL,
or. Chippenham, Wiits. Tel. Marshfieid 236

AY
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TELEVISION TECHNICIANS

LINE OUTPUT TRANSFORMERS
SCAN (ons, fTC

LABORATORY TESTED

" August,

ALBA: T301, T304, T394, T484, T494, etc.., 46/6
BUSH: TVI1A, 11B 12A, 12B, TVGIZ2A,
12R, TRG12A, 12B 4"
TVG26, TVS2, TV33, TVG34, TVGIA,
'r:;», Tv.m TVG36, TVasC, TVG36C, -
s
TV.73 TV56, TV57, TVS8 TV62, TV6S,
TVE6, TV6T, ete. .., .04~
TVS0 with EY51 | 109/~
COSSOR: 930 lnd T3, 933— 45, 987, 93u,
and F, 939 and A and F 61/6
943T, '940-948, 946, 9458 .. 588
934F, 947, 949 . . 00 .. 68/8
DECCA Dl; and C DO .. 686
. DM2C, DM3, DM4/C oo T4/~
D 5 DM14, DM17, 444, 655 .. 74/~
DEFIANT: TR1453, TR1753 .. .. B8/6
DYNA' g
EECO: T893  TCS102, 'TB105, 'rslu,
TRCI124, TC138, T8148, T8193 ,, 54/-
7816
.. T8/8
TC 9, T231, T ToS1F
l"48 'r m T284, T293, ete 68/6
FERGUSON: 103T, 105T, usT 135’1‘ 1457  85/8
941T-953T inclusive . 58/6
#91T r inclusive 8/8
HOST, ng o 4/~
FERRANTI: 14T3, 4TSF, 13TA L0 47/6
17K3 and F, 1773 and F .. 17/8
17K4 and ¥, 178K4 and F o0 .. 476
17T4 and F o .. 4
1415, 178K5, 17K5 4776
G.E.C.: BTI251, BT1252, BT1746, BT174s
BT4643, BI5147, BT6246—48 . 88/6
BT4743 e .. 4818
BI0348-BF3640R tncluslve .. ... 48/8
and 88/6
H.M.V.: 1824 and 1 to 1831 inclusive .. 66/8

1840, 1841, 1842-1848 . .. 86/6
All models available.

INVICTA: T118, T119, T120 ,, 00 e B4/-

other models available.

E.B.: LFT30, LVT50, LFT60, MV60 .. 106/8
All models available.

MARCONI: All models avallable.

MASTERADIO: Most modeis in stock.

McMICHAEL: Most models In stock.

MURPHY: V200, V202¢ o o . B8/~
V240, V250 .. 94/8

PETO SCOTT, PHILCO: "Most modeln in stock.

PAM: 808, 909 9562, 953. 9538 . B4/-

PEILIPS: 1768V, 2168U .. oe .. 104/~
1100V, 1200V ce ee e. T4
122GU, 1236V, 1238y .. . .. -
113UF, 114UM, 115U ., .. 11 74)-
14370, 1446U . e ae .. -
Most modeis in stock.

PILOT: Most modele in stock,

PYE: CTM4, FV4C, FV4ICOL 00 54/-
V4 VT4 VI \Tl .a .o . 54/~

vIC . o0 .. @s/e
CSl:l-‘ C[‘Ml;l‘ CW17 . .. 88/8
CWI7C CWIICK, ¢ W17F eh. . 088/¢
Most modeis in stock,

RAYMOND: Most models in stock.

REGENTONE: All models available.

R.G.D.: 6017T, 7017, C54, etc. .o .. ©68/8
Most models in stock.

SOBELL: T317, T348 P a0 e B4/
Most models in stock.

STELLA: 8T3721U ., . . .. 104/
8T8617U, 8T8621U . . .. 104/-
8TRILTU 104/-
rlTG-lHU. STMUU 744~
R iU 4=

ULTRA JG series, 185 erics, with U23, ete.,
colnplete | . . 78/6
Most models in &tock,

VIDOR: CN4217-CN4231 inclusive .. 84/-

Post and Packing 3/6. C.W.0. Only

Also: Used 0.P, Txs., Bean Calla, ete.
ALL GUARANTEED 90 DAYS
(AU enguiries §.A4.E.)

WYNDSOR TELEVISION
TECHNICAL DIVISION

ST. ALBANS RD., BARNET, HERTS.
BAR 1769
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SETS & COMPONENTS

i ntinued
A MULLARD HIGH SPEED VALVE dcontinzedy (ORI,
TESTER " HENLOW OSCILLOSCOPE. S.A.E. for
TUBES, rebuilt, rescreened, etc. free component .ist. AJAX ELEC-
AC/P  2/8 Famous maker |47 £4, 5s.; 17" £4. 15s. TRONICS 572 Fulham Road, London
:ggs 2‘119 EXAMPLES VALVES & TUBES, | Year Guarantes! SwW
vl g FULL CATALOGUE 9d. ::‘:e':?“:"ﬁw VALVES, fuil list
nan b
VALVE HOLDERS
DTy 88 | Amertean vt . B8 /- doz. | | EYSI, EY86, ECLBO, PY8I, PCCB4 776 FOR SALE
paret 3o | Novss 9d each | | U25, PY33, PCL82, PL8I, PCFBO 9'6
h T U801, 6CD6G, 50CD6G, 20P4, 20L 1 18/-
A risiamaN, saNKAvENUE || T TELEVISION TUBES
DHT7  4/- | Card of }W Resistors, 72 values : . TWELVE_ MONTHS' GUARANTEE
BASo 113 Coreringieompetepl Ofoyranyes TUBES FOR ALL British-made Sets
b 24/~ per card. available {rom snock
EB4L i;g Eufrangekoffocraratefitcalstrs BUY DIRECT  — (853 LH}APFd
: ndensers, e £ .
Tes o0 - TV SPARES 1210, Types, owonly .. .. 3 2 §
BCUsy 28 VARIABLE CONDENSERS o oo SR I A
EOCus 218 | 5-s0pt concentric rimmers 3/-doz | Fully Guaranteed Makers Parts. | ion T80 MWL .. 526
Eoohz 41 Telephone orders sent same day. | ziin. o o o A
a3 . n, e o .
B0 4B GEC CRT'S (BALVAGED) P. T y 191n. latest 110 degree o ?{Z 8
553‘1’ f;g 12in, G%P(f:%lﬁ% OFFERW/. ea. Line OutPUt ranstormers. Carr(age "British Ra.!lwavs Dassenger 12/8,
o I Pesonul Celes Oty | Ekeo T221, 231, 311, 284, TC208, T310, | PO GG A VU SERVICE
KT6L  2/6 | 36 Mics, 16 Mjce, 10 M/cs INCRE- ' g p b ) b 2
Naoil o | MENTAL ORTURRET TUNERS | T331, 7327, TU209, T248, TC267, all 62'6, | 35 Broomwood Road, St.' Paul's’ Cray.
Les 906 | LESYVALVES EX-RECEIVERS | Ferranti TI001S, 62/6; 14T3.6, 4706, [T (B (16T
;333 :;: We can often Is;:ppl.v for the | Murphy V240/250, 62/6; V270/280, 7976. ne: e
N339  4f- actual set you want the tuner to | Pye V4.7, UT4-.7 and Pam 906-53, 55/-, R
4 5 . B uarun ! WAVEFORM 202 cr.t. Tester/Re-
[r:f?j; ﬂ- E;mnglz :x-nensﬁ?ttedf‘ tee WhAL | HLMLY. 1840-9, 2805.5902, only 62'6. | acrivator, clears leaks. Heatermec,
P4y gla Bush Tv53, 79/6; TV24C, TV80 etc,, 89/6. reptalrs brLoken heaters, vao va'Il‘léaR?lg
Po1 16 HR . instruments as new. a.ve 'S
PCCSS /- TRANSFORMERS Philips 1768V, 92/6; 1114-5, 143746, 89/6, | 'nd about ten tested good tubes 17in.,
PCF80 8/~ | CRT Boost Transformere. Masteradio T917, TE7T, T409-12 etc., 75/~ | 23in., 110°. Enginesr giving up—
gt}gg :f: 2V 4V, 6V, 10V, 13V Alba T30! 304, 394, 484, 494, 55/-. Bargaln £65 the lot. g}et yoik‘r{nqggey
PENAS 8fp | Siate whichrequired | 12f6ea | oooior 9308, 58%6; Ferg. 9928, 62/6; | DACk easily on in a
L Heavy Duty Output Trans- » ; & d ; La 'Grotto', 1 St. Johns Road.
pias W | formen srstionrromizir Baird P2014/7, 21147, 59/6. at. Clacton. Essex.
[T i fure Gitput Frane. . Sioes, | LO.P.Ts. FOR ANY MAKE and MODEL
Pt:; 25‘ xsmudardm(iu‘tpun blru.ns Lo sukp;?hed. USECDA;‘rag(s).iLsolten available,
- formers, Muiti-matc! 28, ask for quote, .
PLAY /-
Ey31  4f | Tesmeistor briver: ILET A0/ea. | Eyco T221,T231, etc. Pye VT4-7, both 50/ REgIEJ‘sA_lzouﬁgeyLﬂERs
PYsL - 4/ Transistor Output: 6.6-1 CT 10/-ca. | Used 14in. ex-Rental 13 Ch. sets: Pye/ Lype 250 v.. 250 mA, 13/6;
pz30 216 14RA1282 (FC101) typ /
sPal /3 9.2-1 CT 10j-es. | Ferg./Sobell, 10/- each. MIN Lots of 20, 12RA1283 (FO31) type 260 v. 500 mA, 17/6}
spez e | Microphons T“‘“‘“"“"'  g5/ca, | LOts of 6 for £5. (Callers only). 350 mA, 19/8; ECL, 18/-.
8PSl 1/3 3 1 . Kit, 125/.; 625 LOP, 90/-, -RECTIFIERS—FIN TYPES
uslL 4/- :30 SIOHS' ';' . S flrors b Equivas. for RM4 250 v., 250 mA, 18/6; RMS
[ 514,31 4f- 1.F. TRANSFORMERS ouble-3ix [ransistor, C_O'n_P. with leather <250 v., 300 mA, 17/6; 114889 ‘00 maA, 18/8;
Uiy 4/- case, bat. earphone, etc., limited supply 82/6, 14AS6'16/6; 14497 107+; 134100 £2/8; 14ave
UF42  2/6 | Btandard 465 kefs .. 12/6 per pair 20/-; LW7 17/8; LW10 20f-; EK6 20/e.
NS :Ila Midget 405 kefa .. 18/-per pair | £o0 tncurance and Quantity discounts MULTIMETERS from 38/6. s
763 2/8 Btamped envelope ior full jatest selection an
o HH AUTO TRANSFORMERS Callers Welcome. Open all day Saturdays %‘.fj.‘:“i’,“’;f" Y b AL over 1 Post Fres
Zgg Hg 2333 g%g ea. | Terms: CW.O. or C.O.D. Post & Pack 4/- . GO B
7. 1 ea,
s e | oW wi-es | TELEVISION CONSUMER DURHAM SUPPLIES
6ALS  £/6 175 Durham Road, Bradlord 8, Yorksbire
taws 18 | rmANsiSToRuED FAULT SERVICES LIMITED
- 2
6BX¢  2/6
i% 4 | Bosbier tute 1o b iowated 112 Camberwell Road S.E.5.] vaLVE CARTONS at keem prices.
- quickly 1aiaty WO~
6Fi2  1/3 travetor, muiti-vibrator in & box. Rodney 7917 %‘g’dﬂ roﬁ;‘lmﬁ’ls a&%éflnn JS“},;”‘
813 éﬁ Compiete with battery. 6 Bradford 1. "
85
o i CRYSTALS
6P23
P23 191 cmnuine moriasp. soxe. | ALL NEW—POST FREE
s0s 13 ) oas e oast 3 | Model B0 Mul Imeter e ete E. R. NICHOLLS
o1 4 | 0478 3 oass 8 | ERCO L.O.T. Housing Perspex 46 LOWFIELD ROAD
L o8 I A e o R I Em LD (e e
[\ 11
12887 4/~ service sneets.g ......................... 4. BUMPER PARCEL
20K 4)- TRANBISTORS Alr-Spaced Coax. 10d. ‘per ‘yard 100 Assorted Resistors.
22l gnl posma e g |V aaticon Replfpr ) an s | || b i Cncoipin,
GOP; - - CT5 - 5in, 3 ohm Elac Speaker.
20P5 4/ 0U26 25/« ULTE 8/- 1 Isolating Transformer,
o I A WARNENPD! $ ST et Someen
- 3 - % - otary Toggle Switches.
30Ci5 8- | oCio €8 Ocys 18/ | DUKE STREET, WARRENPOINT, N. IRELAND 1 St Chassia containtng 60 com-
:338%;}41 :5- oC7L 8/ oCl7o 178 nents,
- 2 estectors.
S0PLI3 4/- 5 5 TR ETTITD 2 Thermistors.
i“’ g;g TERM8: C.W.0. or C.0.D. OVER 250 ?““‘J"‘J\‘l 100 Cartridge Fuses. ;
2 . : !
“ 28 Orders under £1, P. & P. 1/3. TRANSFORMERS el S"&';XQT%IBSC‘;‘;&‘ 1\3;;;: é’O‘I_U'k'
807 4- W Open till 11 p.m. most days. ETC. High Stab Resistors. 6d. eac

3d. stamp for list or 9d. for full catalogue
Dept. PTA o

Arion Television

Maxted Road, S.E.I5 NEW X 7152

UNUSED OBSOLETE TYPES
Line/OP from 17/68. Mains/EHT from 25/«
Frame/OP from 7/¢ Frame/OSC from 4/6
Scan Colls from 12/6 Mains Droppers

from 3/6.
S.A.E. FOR LIST
‘w§ 585 London Road
TYM 5} EWORTH, Middx.

www americanradiohistorvy com

List now ready for Paper Block
Condeansers, Valves, Oscillators, Test
Sets. S.A.E. Please.
Maii Order and Retall Shop:
46, Lowllold Road, Of Shaw Heath,
Stockport, C heshlre.

(Continued on next page)
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FOR SALE

(continued)
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SERVICE SHEETS

(continued)

EXCEPTIONAL TRANSISTOR Port-
able Tape Recorders. value £6/19 6,
complete with crystal microphone,
earphone, spools, tape., batteries,
mnsgiructions. presentation box (extra
tapes, 100ft 4/6). ideal gift, £6/19/6.
Satisfaction guaranteed. Postage
packing 2/6. TOMLINS, 156 LeW1<ham
Way, New Cross, SE!4.

1.000 TELEVISIONS, all makes. from
£3 working. 10/- not. Callers on.y.
9 till 6, including Sats. 39 White-
horse Lane, Stepney. London.

WANTED

WANTED. EY5!,

. . PCL82.
PCL83, PY81, R!9, 30P19, U25, etc.
Best cash prices by return. DURHAM
SITPP¢LIES, 175 Durham Road, Brad-
ford 8, Yorks.

NEW VALVES
EY®6, PL81.

A PROMPT CASH OFFER for yvour
su-plus brand new Valves and Tran-
slstors. R.H.S., Beverley House,
Mannville Terrace, Bradford 7.

WANTED Console Cabinet in good
condition, Murphy TV Model No.
V290CA. Would accept complete. with
chassis  ete. if price reaseffable.
Write to: 62 Kenneth Crescent,
London NW2. ok

WANTED. Good quantities ofv aad
2lin. TV sets working or not. up to
flve years old. 0!lect auywhere Eng-
landsWales. BINGHAM, 51 High-
cliffe Drive, Sheffield 11. Tel. 31214.

NEW VALVES and Transistors. boxed
or unboxed. Aay quantity for ecash.
WITWORTH TV SERVICE, 32a All
Saints Road. North Kensington,
London WI1l. PARk 9972,

WHY TOLERATE DELAY when we
can supply vour Radio or TV Service
ShE‘EL bv rewurn of post at 4/- each
plus postage. L:st 2/-. Also Manuals
for sale and hire. S.AE. with in-
quiries. please. Mail orders onlv to:
S.P. DISTRIBUTORS, 41 Old Bond
Street, London WI.

SERVICE SHEETS, also Current
Obsolete  Valves for sale.

GILBERT TELEVISION. b Shep-
herd's Bush Road, I,ondon W6. Tel.:
SHE 8441. Nr. Goldhawk Rd. Station.

and
N

and TV,
Send

B.
LTD..
SW19.

SERYICE SHEETS Radlo
4'- each post fre Al‘ types.
S AE. for eaqnul D.
TELEVISION IWI'V[BLEDONl
131 Kingston Rd., Win.bledon,
CHE 3955,

FAULT-FINDER FILES, showing com-
mon faults that each receiver is
pivne t> and other useful servicing
information 2/ each: List 9d. plus
postage. Mail orders only. 5.P.
DISTRIBUTORS, 44 Old Bond Street,
London W1l.

SERVICE SHEETS, Radio, TV, 5,000
mocels. List 1/-. S.A.E. inquiries:
TELRAY, 1! Maudland Bk., Preston.

BOOKS & PUBLICATIONS

FIND TY SET TROUBLES in minutes
from the great book ‘' The Principles
of TV Receiver Servicing’, 10/6 all
book houses and radio wholesalers.
If not in stock from: Secretary,
I.P.R.E., 32 Kidmore Rd., Caversham,
Reading, Berks.

From GORDON J, KING LIMITED
KINGSFORD, SOUTH FURZEHAM RD
BRIXHAM, Devon. Tel: Brixham 2304

PREMIER MAGNETIC
Instruction Book. Box 35

Televisor.

SERVICE SHEETS

SERVICE SHEETS, Radio and TV
4/- each. List 2/-. All orders dis-
patched on day received. Also Manuals
for sale and hire. S A.E. piease. Mail
orders only. SULTAN RADIO, 29
Church Road, Tunbridge Wells, Kent.

LOO

T THIS! THE A lAIlN(.
"I\l'\(i TELEROOSTER

* 5-TIMES BOOST ON TWO CHANNELS
(one BBC one IT
* SMALL UNIT PRINTED BOARD,
splitter and combiner.
* LOW NOISE improves set's signal/
noise performance.

* BATTERY POWER avoids Internal
set connections

* SPARKLING PICTURES in fringe
and weak signal areas.

* WORKS UP TO SIX SE’I‘S SIMUL-
TANEOUSLY (2-statio

* PULLS IN DIA TANT STATIONS—
a must for DX T

Bar¢ain price to mml order purchasers

£3.15.6 including battery (P, & P. 2/6

SERVICE SHEETS (30,000) 3/- each extra). Please state BBC and ITA
ARWIN, 19 George channels.
Streat St Helens. Lancs. —also —
VIDEO (‘()\l\lUMLATlO.\s
TRADE SERVICE SHEETS offered JOURNAL 216

by retired enﬂineen If I haven't got

it you won't get it! Al 4/. each by
return. Please include large S.AE.
Mail  orders onlv. ETZIONI, 80

Merrion Avenue, Stanmore, Middx.

3 SERVICE SHEETS

For all makes of Radio and Television-—
1925-1963. Prices from /-,

Fres fault-finding guide with all Service
Sheets. Please send S.A.E. with enquiries.
Catalogue of 6,000 models, 176,

Special offer of 125 Radio/TV Sheets

covering many popular models, 21/-

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

HAMILTON RADIO

Waestern Road, St. lLeonards, Sussex

- Closed ercult TV. * Colour TV.
y TV. * New Equipment.

'All that’s new in TV and Audio.
American Monthly magazine for all
prolessional engineers and enthusias-
tic amateurs.

Year’s subscription only £,
also BRAND NEW BOOK

(.,) RADIO & 'TE VISION 26/-
ST INSTRUM s incl.P.&P.

Learn how test instruments work! how

thev are made! how to connect them and

—MOST IMPORTANT—the resuits to

expect on normal and faulty circuits,
Also Remember o

* DATA CHART LIBRARY (lists 1/-).

* FAULT DIAGNOSING SERVICE
{form @,

'COMPONENT SERVICE (all the
specials)

* TECHNICAL, BOOKS SERVICE (All
titles supplied, lists 1/-).
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EDUCATIONAL

“HOW AND WHY " of Radio and
Electronics made easy by a new qon-
maths practical way. Postal instruc-
tions based on hosis of experiments
and equwipment building carried out
al home. New courses bring eajoy-
ment as well as knowledge of this
fasciaating subject. Free brochure
from: Dept. 12, P.T. RADIOSTRUC-
TOR. Reading.

THE INCORPORATED Practitioners
in Radio and FElectronies (LP.R.E.)
Ltd. Membership Conditions booklet
1/-. Sample copy of I.P.R.E. Official
Journa! 2/- post free. Secretary, 32
Kidf)ore Road, Caversham, Reading.
Borks.

By repairing Radio and
TV Sets as a job or as =
spare tune business. Our
practical courre will show
vou the way. No previous
experience 8 reyuired

SEND FOR !
FREE BOOK

TODAY!

RADIOSTRUCTOR

Dept, G78 READING, BERKS!

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE .

1R5, 185, 1T4, 854, 3V4, DAF“)I. DF31,
DK91, DL.92, D194, SET of 4, 18/9,
DAFY6, DF96, DK96, DL, SET of 4, 25/-,
0A2 5/- DL33  7/3 PCF80 /-
1D35 6/9 L35  7/3 PCF82 8/
1R5 4/9 DL92  4/9 PCL82 T/-
1S5 3/9 DL 5/6 PCL8 8/9
1T4 2/11 DL%  6/3 PCL84 5/6
354 4/a EB9L 2/3 PL36 9/-
V4 5/8 EBC4l 7~ PL81 78
4G 4/3 EBF80 7i- PL82 5/8
5Y3GT 5/~ EBL2l 9/- pLs3  5/6
574G 8/- ECC4) 8/ prgi .
6K7G /6 ECC81  4/- pyy 7/
¢KBG:  4/- ECC82 4/8 pys  gp.
6Q1G. 4/86 ECC83  5/9 pysp s/
6V6C 9 FCC34 8/8 pys) &
6X5GT  5/8 ECC8 7/- pyss 5/
12K7GT 3/11 ECFS0 6/9 Fys3 f
12K8GT 9i- ECFB2 7/18 {35 9/
12Q7GT 3/1 ECH42 7/ U26 8/
125N7GT 5/6 ECLSO  8/3 UABC80 5/
1487 14/-  EF4l %- UAF42 76
BL6GT 7/6 EF80 4 upca e
35Z4GT 4/9 EF85 5/~  UBPgY &
A2 88 EESG 618 ycces g
AC/TP 21/- EF89  4/9 peps 5
CL33 8/6 FFOL 219 [cHer  7)s
DAC32 §/3 EL41 7 UoL82 8/
DAF91  3/9 184 5/ .
DAFS €/3 Eysl 6/3 UCL83 10/
DF33  8/6 EYS6 6/- UF4l
Di9L  2/11 EZ40 5 UF89 §/
DF 6/3 EZ80 ULdl 1)
DH7 4/8 Ezgl 49 ULss 6/
DK32  8/9 KTWsl 5/ ‘Us. 12/6
DK91  4/9 MUls 5/9 UYel 9/-
DK92  ¢/9 PCC8t @&/- UY4l R/~
DK9%  6/9 PCC89 7/9 UYss  4/3

Postage 6d. per valve extra. Any Parcel
lnsured Azalnet Damage in Transit 6d. extra
¥ C.0.D. Parcel 4/3 extra.
Omce address, no callers.

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON, N.I§


www.americanradiohistory.com

August, 1963 PRACTICAL

VACUUM

ELECTRONIC

LIMITED

KEEPS YOU IN

THE PICTURE
WITH THE

FINEST REBUILT CATHODE RAY TUBES
12 MONTHS
GUARANTEE

12 -14° £4-15:0

TELEVISION iii

THAT ‘DIFFICULT
COMPONENT . . .
SAME DAY!

No matter how old or how new the set you
are servicing, if you require a line output
transformer it is 999-1 that we will have
itin stock or can rewind it quickly.

We operate same day despatch service |
from the largest stocks of television
components in the U.K., including a
comprehensive range of accessores,

1517 £5-5-0
21" £7-15:0

CASH WITH ORDER OR
PRO FORMA, ADD 12/6 FOR
CARRIAGE AND INSURANCE.

19/-

ALLOWED
ON RECEIPT
OF 0LD
TUBE

’materiuls and test

gear of all kinds.

TERMS: C.W.0. or C.0.D.

Retail quotations gladly given on receipt of s.a.e.
Trade—Please send your letter headings for data

charts.

oeLiveny rree v tonoon anea [ DIRECT TV REPLACEMENT

‘ *Please Note our New Address: LTD.
jDEPT. PTV, 126 HAMILTON RD.,
WEST NORWOOD, LONLC:ON, S.E.27

Telephone: GIP 6166 (PBX)
Day and Night Ansafone Service

VACUUM ELECTRONIC LTD.

LONDON, W 1 _
REGENT runz (5 lines)

35 SACKVILLE STREET

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to

the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Enginecring. This unique book also gives
full details of the Practical Radio & Elec-
tronics  Courses, administered by our
Specialist Electronics Training Division—
the B.LLE T, School of Electronics, explains
the benefits of our Employment Dept. and
shows you haw to qualify for five years
promotion in one year.

We definitely Guarantee
‘“NQ PASS — NO FEE”

Whatever yourage or experience, you cannot afford
to muss reading thus famous hook. It you are
carning less thun £25 a week, send for your
copy of “"ENGINEERING OPPORTUNITIES”
today—FREE.

WHICH IS YOUR
PET SUBJECT?

Mechanical Eng..
Electrical Eng.,
Civil Engineering,
Radio Engineering,
Automobile Eng..
Aeronautical Eng..
Production Eng.,
Buitding, Prastics,
Oraughtsmanship,
Television, etc.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M |.Mech.E.
AM.I.C.E.
A.M.1.Prod.E.
AMIMIL
A.1.0.8,
AFR.AeS.
B.Sc,

A MBrtIRE.
City & Guilds

Gen Cert. of Education
Etc., etc.

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (incorporating E.M.I. Institutes)

(Dept. SE/20),29 Wright’s Lane, London, W.8

THE B.I.E.T_ IS THE

PRACTICAL
gQUIPMENT

Basic Practical and Theore-
tic Courses (or beginners in
Radio, T.V. Electranics, Etc.,
A.M.Brit.l.R.E. City & Guilds
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

NAME ..
ADDRESS... .

SUBJECT OR EXAM
THAT INTERESTS ME

www americanradiohistorvy com

POST COUPON NOW 7

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

70 AMBITIOUS ENCINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

INCLUDING
TOOLS!

The specialist Liec-
tronics  Diwision of _*
B.LE. T.(incorparur- 8
me E AL Insttnutes)
NOW offers vou a
real laboratory train-
ing ar home tith
pracucal equiprient.
Ask for detarls.

B.l.E.T.
SCHOOL OF
ELECTRONICS
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REBUILT AND RESCREENED

CATHODE RAY TUBES

Complete with all new components excepting glass

FOR QUALITY, RELIABILITY AND SERVICE BUY FROM BRITAIN’S
LARGEST GROUP OF INDEPENDENT MANUFACTURERS OF REBUILT
CATHODE RAY TUBES

SUFFOLK TUBES LIMITED

1,3 UPPER RICHMOND ROAD
PUTNEY, S.W.I5.

Tel: Vandyke 4304 5267

ALL TYPES e

VIDIO REPLACEMENTS LTD

25 ADDINGTON SQUARE
CAMBERWELL. S.E.5
Tel: Rodney 7550,7559

KEEN PRICES =

12 MONTHS’ GUARANTEE

Winter Trading Co. Ltd.
95 Ladbroke Grove
London, W.11

and Branches

Weston Hart Ltd.
236/8 Fratton Road
Portsmouth

Tel: Portsmouth 24125

Lawsons Ltd.

36 Cornhill

Bury St. Edmunds, Suffolk
Tel: Bury St. Edmunds 3304

J. H. Sunderland

11 Clements Street
Rochdale, Lancs.
Tel: Rochdale 48484

Wizard Productions
16 Withy Grove
Manchester

Tel: Dea 2772

L. V. Bennett

27 Pine Crescent
High Cliffe
Bournemouth, Hants.
Tel: High Cliffe 3336

Chester Radio

1T City Road
Chester

Tel: Chester 24727

Taylors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Millards Southern Rentals
3 High Street

Aldershot, Hants.

Tel: Aldershot 20408

Lucketts of Banbury
57a/58a High Street
Banbury, Oxon
Te!: Banbury 2813

Electrical Marketing Co. Ltd.
~ 12a College Square North

Belfast |

Tel: Belfast 33340

R.E.D. Ltd.
Waltham Street
Crewe

Tel: Crewe 4364

MIDLAND TUBES LIMITED
477 483 OLDHAM ROAD,
MANCHESTER, 10.

Tel: Collyhurst 4412

PROMPT DELIVERY
WRITE FOR BROCHURE

Fylde Television Services
460 Talbot Road
Blackpool

Tel: Blackpool 31159

R. Watson

Leathern Bottel

Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

J. Wildbore Ltd.
6/12 Peter Street
Oldham

Tel: Mai 4475

T. Barratt & Co. Ltd.

Mill Street

Sutton Coldfield

Tel: Sutton Coldfield 1192/3

G. M. Carlow Ltd.

3 Hurst Green Road
Bentley Heath. Solihull
Tel: Knowle 2742

Cotton T.V. Service Ltd.
63,65 Oundle Road
Peterborough

Tel: Peterborough 2169

7
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