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i PRACTICAL TELEVISION

COMPLETELY BUILT
8 WATT 7.t AMPLIFIER
PULL
Complete with Crystal

Mike and 8° Loudspeaker
A.C. Mains 110/250 v. Size 10}
in. x 61in. x 2¢in. Incorporat-
ing 6 valves. H.F. pen.. 2
triodes. 2 output pens.. and
rectifier. For use with all
makes and tvpes of pick-up
and mike. Negative feed-
back. Two inputs. mike and
gram. and controls for same.
Separate controls for Bass
and Treble lift. For use with
Std. or L.P. records. musical

instruments such £4 ]9 6

Or 35 - deposit plus P. & P. 76

& 3 monthly payments of 25/-. as Guitars, etc.

Plus P. & P, 76

SIGNAL GENERATOR

£6,19.6 or 25/- deposit and 6
monthly payments of 21/8.
P. & P. 5/- extra. Coverage
100 K¢/s-100 Mc/s on funda-
mentals and 100 Mc/s to 200
Me/s on bharmonics. Meta.

case 10in. x 6lin. x 5lin., grey
hammer ﬁnish. Incorporating
three minlature valves and
Metal Rectifier. A.C. Mains
200/250. Internal Modulation
of 400 ¢.p.s. to a depth of 30% ;
modulated unmodulated
L, continuously
variable. milli-volts,
C.W. and mod. switch. variable A F. output Incorporating
magic-eye as output indicator. Accuracy Plus or minus 2%

FAMOUS MAKE

“TELETUNER"

CO\ ers all Channels, Bands I and

Valves used : PCC84, R.F.
double triode. cascode R.F.
amplifier, PCF80. triode pentode
f.c. and mixer, 1.F. output 33-38

Mc/s. 5 /
Post 2/6 Knobs 3/6 per set
extra.

SIGNAL & PATTERN
GENERATOR

25/~ deposit plus P. & P. 5/-
and 6 monthly payments of
21/8. Cash £6.19.6 plus P. &
P. 5/-. Coverage 7.6 Mc’'s-210
Mc/s in five bands. all on
fundamentals. slow-motion
tuning. audio output.
vertical and horizontal bars.
In grey hammer finished case with carrying
A.C. mains 202-250 v

logging scale.
handle. Accuracy = 1%

AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving coil meter
scale calibrated in AC/DC_volts,
ohms and milli-amps. Voltage
rapge AC DC 0-50, 0-100. 0-250. 0-500.
milli-amps 0-10, 0-100. Ohms range
0-10,000. F'ront panel. range switch.
wire-wound pot (for ohms zero
setting). toggle switch. resistors
and rectifier. Basic movement
2 mA. In grey hammer finished

case.

]9/ Plus Built and
P.&P.1/6. tested 7/6

Point to point wiring diagram 1 -,

free with xit. extra.
13 CHANNEL TUNER

34-38 Mc's. Complete with PCFg0 & PCC84. These have been
removed from chassis.
Plus P. & P. 2/6

19/6 Knobs 3/6 per set extra.

RADIO & T.V. COMPONENTS (Acton) LTD.

23, HIGH STREET, ACTON, LONDON, W.3.
All enquiries 8.A.E. GOODS NOT DESPATCHED OUTSIDE U K.

February, 1959

ADCOLRE

‘ (A’e_qd. Trade Mark)

SOLDERING EQUIPMENT

THE INSTRUMENTS CREATED
FOR THE

DISCRIMINATING
USER.

British & Foreign Pats,,
Designs, etc.

ILLUSTRATED
Protective Shield
(Cat. No. 68)
Instrument }” Bit
(Cat. No. 70)
The ideal combina-
tion for transistor
and other intricate
work.

Regd.

— >

Apply direct for catalogues :—

ADCOLA PRODUCTS LTD.,

GAUDEN RD.,
CLAPHAM HIGH ST.,
LONDON, S.W.4.

Telephones
MACaulay 4272 and 3101

TELEVISIO
TUSES

( WE OFFER

MULLARD — COSSOR — EMITRON
Etc., From Stock
£6

12" TUBES
|

ON

Re 12”7 tubes, please confirm before placing order.

I4" MULLARD TUBES £5 10

(Or equivalent)
£6

|4" MAZDA TUBES -
] 17" TUBES £7 10

Flease add 12/6 Carriage and Insurance.
12" tubtes guaranteed for 3 months ;
4" & 17”, 6 months

|
" MARSHALLS for TELEVISION
|

13f St. Ann’s Road, Tottenham,
London, N.I5.

Callers welcome. STAmford Hill 3267

www americanradiohistorv com
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BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.l. Telephone: PRIMROSE 9090.

EXPRESS SERVICE ! C.0.D. ORDERS RECEIVED BY 3.30 P.M_, EITHER BY LETTER, PHONE OR WIRE, DESPATCHED
THE SAME AFTERNOON, ALL ORDERS RECEIVED BY FIRST POST DESPATCHED SAME DAY.

ANY ORDER UP TO £10 INSURED AGAINST DA \l‘[_e(;llhull}') }i{u\\ﬁll FOR ONLY 6d. EXTRA. ORDERS OVER £10
0B2 17/6,6C4 7/-16V6GTG 8/-| I9HI 10/-19003 5/6/DK96 10/-|EL32 5/6|KTZ41 8/- QPZi 7/-, UCF80 23/-
0Z4 6/-|6C5 6/6(6X4 7/-120D1  16/-|9006 6/-|DL2 15/-|EL33  20/2|KTZé63 10/6 | QP25 15/~ | UCH2I 24/4
1A3 3/~16C6 6/6 6X5GT 6/6/120D2 27/10| AC/PEN DL33 9/6 EL34 17/6|L63 6/- | QSI50/15 UCH42 It/
1AS 6/-6C8 12/6)16Z4/84 12/6(20F2 27/10| 5 & 7 24/4/DL66 15/-1EL38 27/10|LNIS2 14/~ 10/6 : UCHS8I 11/6
1C5 12/616C9 12/6|6Z5 12/6,20L1 27/10 AC2PEN DL92 T/6/EL4I 1/-|LZ319 9/~ QV04/7 I15/- i UCL82 15/6
1D5 17/516C10  12/616/30L2 10/-[20P]1 27/10 24/4 DL94 9/-|EL42  11/6/MH4 7/- | R2 10/~ | UCL83 25/9
1D6 10/616CD6G 31/4|7A7 12/6|20P3  24/4] AC2PEN/ DL9  10/-|EL8I 15/~ |MHD4 25/9 | Ri2 12/6 | UF41 9/-
IH5GT 11/-l6CHé6  12/6|78B7 8/6/20P4 27/10; DD 27/10 DLSI0 10/6 EL84 10/6'MHL4  7/6 1 RIB 17/6 | UF42  19/6
1L4 6/6|6D3  20/11|7C5 8/-120P5  24/4' AC4PEN DM70  8/6|EL9I S/~ MHLDé6 12/6  RI9  25/11  UF80  10/6
iLD5 5/-16D6 6/6,7C6 8/—|25A6G 20/2 27/10 EASQ 2/-|EL9S 10/6 ML4 12/6 SDé6 12/7 | UF85  10/6
ILN5 S/—|6ES 12/6/7D5 24/4{25L6GT 10/-; ACSPEN lea76 9/6|EM34  10/— ML6 6/6 | SP47) I5/-  UFB6 24/4
INSGT 11/~ |6FI 27/10|7H7 8/-125y5  10/6 24/4'EABCBO 9/-{EM71  24/4|MPT4 (5 or | SP41 3/6 | UFB9  10/6
IRS 8/-|6F6G 7/-|757 10/6{25Y5G 10/-I ACS5PEN/  EAC9! 7/6 EM80 10/6° 7 pin) 24/4 SP42 12/6 { UL4l  10/6
155 8/-|6F6GTM 8/-|7V7 8/6125Z5 10/6] DD 17/I0‘EAF42 10/6 EM8I  10/6 MUI4 10/-| SP6I 3/6 | UL44 27/10
1T4 6/6|6F8 12/6 7Y4 8/-,25Z4G 10/-| AC6PEN 7/6 EB34 2/6(EN31  34/91MX40 27/10 1 SU25 27/10 | UL46  I5/-
1Us 10/-16F¥1 18/1|8D2 3/6,2526G 10/-|AC/HL/ wEB4l 8/6 EYSI (Small) N37  20/11 | 5U61  §0/6 | UL8B4  11/6
2A7 10/6|6F12 7/6|8D3 7/6,25Z6GT DDD ISI— EB9I 6/6 10/6 NI08  19/6 | T4l 24/4 | UM4 18/1
2C26 4/-|6F13 12/619D2 4/- 17/51AC/P4  8/-|EBC33  7/6/EY83  17/5:N308 1l/7 ‘ TDD4 25/9 [ URIC 17/5
2D13C _ 7/6|6F14 27/10|10CI 15/—127SU 20/11°'AC/TP 34/9|EBC4l 10/-1EY8B6 14/6 OA70 S/— : TDD13C Uué 20/11
2P 27/10 [6F 15 16/-(10C2 27/10]28D7 7/—[AC/VPI EBC81 4/8)EZ35 6/6) OATI 25/9 | UUB  27/10
2X2 4/6|6F16 9/6110FI 19/6|30C! 1S/- EBFBO 10/-|EZ 40, 8/-|OC72 30/— TH48 27/16° UYIN 17/
3A4 7/-|6FI7 12/6! 10F9 11/6)30F5 8/—;AC/VP2 |EBF89  9/61EZ41 IO/—]PGI 3/6 ' TH41 27/10 UY2l  17/1
3AS 12/6 16F32 |0/6| 10FI8 12/6130FLI 10/- 27/10{EBL21 24/4)EZ80 9/6' PABC80 ‘ TH233 34/9 UY4l 8/6
387 12/¢ 6F33 | 10LD3 8/6/30L1 9/-{AL60 IO/—lEBLZ!I 24/4 EZ8I 9= 15/— TH2321 20/-' UY85 10/6
3Dé 5/-6G6 6/6‘ 10LD I 16/9)30P12 12/6| ATP4 S/—1ECS52 5/6/FC2A 25/9 PCC84 9/-! TP22 15/ | VLS492A £3
4 7/5,6H6GTG 3/-|10P13  17/6]30P16 10/— AZI 17/51EC54 6/-FC4 17/!0>PCC85 12/6 | TP25  19/6 | VMP4G 15/-
3Q5GT 9/6 6H6GTM3/6/10P14 20/2,30PLI 12/6! AZ3I I0/—|EC7O 12/6{FC13 27/10|PCF80 9/, TP2620 34/9 | VP2(7) 12/
354 7/66)5G §$/-{11D3  25/9|3I 7/6|AZ4t |4/8 ECC3l 15/-FCI3C27/10/PCF82 12/6 ! TY86F 20/11 | VP4(7) 15/
3v4 9/-16)5GTG 5/6|11E3 15/-133A/158M B36 25/9 ECC32 10/6/FW4/500 PCL82 12/6 UI2/14 12/- | VP4B 24/4
5R4GY 17/6|6/SGTM 6/—|12A6 6/6 30/-18L63 7/6 ECC33 8/ 10/- PCL83 14/-. Ul6 12/-, VPI3C T7/-
SU4G  8/616]6 5/6(12AC6 |6/— 35/51  12/6|CH 12/6 ECC34 25/9|FwW4/800 PEN4DD U820 10/- | VP23 6/6
5v4G  11/6)6)7G 6/-{12AD6 18/-,35L6GT 9/6 CiIC 12/6 ECC35 8/6 10/- 27/10 U22 8/— 1 VP4I 6/6
5X4G 12/6|6/7GT 10/6 12AE6 14/8, 35W4 8/6'CBLI 27/10 ECC8I 8/-|GZ30 10/6'PEN25120/11 | U24 31/4, VR105/30
5Y3G 8/—|6K6GT 8/-|12AH7 8/-135Z3  10/6 CBL31 24/4 ECC82 7/6/GZ32 |1/6'PEN36C ’ U2s 24/4 -
SY3IGT 8/6|6K7G 5/-|12AH8 I0/6l3524 7/6]CCH35 24/4 ECC83 10/~ GZ34 14/-! 24/4 | U26 12/6 | VR150/30
5Y4 12/6:6K7GT 6/-,12AT6 10/6 3SZ5GT 9/-I!CK506 6/6 ECCB4 10/- H30 5/-|PEN40DD U3l 10/- 9/-
5Z3 12/66K8G 8/- 12AT7 8/—’4IMTL 8/— CKS523 6/6'ECCBS 9/6/H63 12/6; 25/-1U33  27/10 ) VT6IA 5/-
574G 10/6 6KBGT/G 12AU6 24/4!42 24/4 CL33  20/2 ECC9l  §/6 HABCSO [PEN44 U3 27/10 | VT501  §/-
5Z4GT 12/6 11/-112AU7  7/6,43 24/4;Cve63  10/6 ECFB0 1376 27/10 { U37  27/10 | W6IM 27/10
6A7  27/10(6K25 20/11}12AX7 10/-i50C5 12/6 CV85 12/6 ECF82 13/6/HK90 l0/— PEN45 |9/6. U43 10/6 | W76 7/6
6A8 10/- 6L1I 24/4.12BA6 9/—150CD6G |CV271 10/6 ECH3 27/10|HLI33DD |PEN45DD ‘ U45 10/6 | WBIM 6/
6AB7 8/-6L6G 9/6’ 12BE6 31/4 Cv428 30/- ECH2I 24/4 12/6° 27/10 | U50 8/- | WIO7 12/6
6AB8  14/-6L7GT |1/6‘ 12BH7 11/3 SOL6GT 9/6 CY! I7/5‘ECH35 9/6/HL23  10/6IPEN46  7/6 1 US2 8/6 | W729 19/6
6ACT7 6/6 6L18 13/-112C8  15/-|53KU Zolll)CYll 17/S ECH42  9/6/HL23DD {PEN383 24/4 | U76 7/6 | X31  27/10
6AGS 6/6 6L19  24/4,12EI 30/-172 4/6'D 3/- ECH8I 8/- 18/] PEN453DD | U78 7/-| X41  27/10
6A8 9/-16LD20 16/9|12)5GT 4/6 75 15/9¢DI5 10/6 ECLBO 14/ HL4l  12/6] 34/9 LI07 17/5| X42 27/10
6AKS 8/- 6N7 8/— 12]7GT 10/6 77 8/— 10/6 ECL82 12/6 HL4IDD PEN/DD U191 20/11 | X6t 12/6
6AKS 9/- 6P25 14/4 12K5 18/10'78 8/6' D63 5/- EF9 24/4 20/2) 4020 17/|0| U251  1S/- | X6IM 27/10
6ALS5 6/6 6P28 17/|0‘ 12K7GT 7/6 80 9/-1D77 6/6 EF22 I4/—\HL4ZDD PL33 0/1| U281 20/11 | X63 10/-
6AM6  7/6 6Q7G 10/— |2KBGT 14/- 85A2  IS/-|DAC32 Il/- EF36 6/-| 20/2 PL36  24/4 U282 23/8 | Xé5 12/6
6AQS5  8/6 6Q7GT 11/-'12Q7GT 7/6 15082 IS/~ DAF9| 8/- EF37A  8/~HN309 25/9 PL38 27/10, U30I  24/4 | X66 12/6
6AT6 8/6,6R7G 10/~ 125A7  8/6 185BT 34/9 DAF9 10/ EF39 6/- HVR2 20/~ PL8I 16/~ U329 I5/- | X76M 14/
6AU6 10/616SA7GT 8/6 125C7  8/6 I185BTA 34/9, DD41  14/8.EF40 1S/~|HVR2A 6/~ PL82 ID/—\ U339 20/t1 | X78 22/3
6B4G 6/6165C7  10/6 125G7  8/6 203THA |DDT4  25/9 EF4l 9/6 KF35 8/6 PL83 11/6 1 U404  10/6' X109  18/4
6B7 IO/6\6567GT 8/~ 12SH7  8/6: 27/10 DF33 11/~ EF42 I1/6‘KK32 23/~ PM2B  12/6 | UB0I  31/4. XD(l.5) 6/6
6B8G 4/6|6SH7 8/- 125J7 8/6 220TH 25/9 DF9l 6/6 EFSO(A) 7/- KL35 8/6 PMI2 6/6 | U4020 17/5 | XFGI 18/—
6B8GTM 5/-165)7 8/— 12SK7  8/6 402PZNA DF96  10/- EF50(E) 5/- KT2 S/-1PMI2M 6/6 UABCS80 XFYI2 6/6
6BA6 7/6 65K7GT 8/- 125Q7 12/6 24/4 DH63 10/- EF54 §/- KT33C 10/- PX4 34/9 0/6 | XH(1.5) é/6
6BE6 7/6'65L7GT 8/-'I125R7  8/6/807 7/6 DH63(M)  .EF73 10/6 KT36 27/10:PX25 61/7 UAF42 10/6 | XSG(1.5)
6BG6G 24/4 6SN7GT 7/6112Y4  10/6'956 3/- 17/6 EF30 8/- KT41 27/10 PY3l 17/5 " UB41 12/7 6/6
6BH6 9/~ 6SQTGT 9/~ 1457 17/- 1821 17/ DH76  7/6 EF85 7/6 KT44 15/~ PY32 20/11 UBC4I ID/—l Y63 7/6
6BJ6 - 7/6 6557 8/--15D1 27/10,4033L 12/6 DH77  8/6 EF86 14/~ KT61  20/2 PY80 8/~ UBCS8I 14/8 763 10/6
6BR7  11/6 6U4GT 12/6 |8 24/4 5763 12/6 DHI07 14/8 EF89 10/- KT63 7/~ PY8I 9/~ UBFB0 9/6 | Z66 20/-
6BW6  9/6 6USG 7/6 19AQ5 11/- 7193 5/~ DK32 23/- EF9I 7/6 KTW6I 8/- PY82 9/- UBF89 10/6' Z77 7/6
6BW7 8/~ 6U7G 8/6 19BG6G 17475 7/6 DKSI 8/- EF92 5/6'KTWé2 8/- PY83 9/6 UBL2I 24/4 Z719 8/—
6BX6 8/- 6V6G 7'~ 24/4 9002 5/6'DK92 10/6 EK32 8/6 KTWé63 8/- PZ30 20/} - UCC3S 10/6, Z729  14/-
NEW METAL RECTIFIERS—FULLY GUARANTEED
DRM-IB 15,4 RM-3 9/6 , WX3 3/6 1 14A100 27/~ | 14RA |-2-8-2 19/ | I6RE 2-1-8-1 8/6
DRM-28B 16/2 | RM-4 18/~ | WX4 3/6 | 14A124 28/- | 14RA 1-2-8-3  23/6 | IBRA I-1-8-1 4/6
DRM-3B 23/3 | RM-5 24/- | WX6 3/6 | 14A163 38/~  14RA 2-1-16-1 20/- [ IBRA |-l-16-1 6/6
RM-O /11 w4 3/6 | 14A86 IB/— 14B130 35/~ 16RC I-1-16-1 8/6 | 18RA 1-2-8-1 1/-
RM-( 7/- . Wé 3/6 | 14A97 25/- 1 14B261 11/6 | 16RD 2-2-8-1 12/~ | I18RD 2-2-8-1 15/-
RM-2 7/6

Technical leaflet on Metal Rectifiers or Hivac Miniature Valves free on receipt of S.A.E.

VOLUME CONTROLS ELECTROLYTIC CONDEMNSERS

All with long spindie and ., Standard Can 100 x 400 mid.. 275 v. 126 Wire-ended Tubular 8 x 8 mfd., 450 v, 3~
double-pole switch. 4/6 each. i 32 x 32 mfd.. 450 v. §'9 100 mfd.. 275 v. 2/6 | 8 mfd., 450 v. 1/9 16 x 16 mfd.. 450 v. 3/9

10K. 25K. 50K. 100K, 64 x 120 mfd.. 350 v. 83 200 mfd.. 275 v. 316 ' 16 mid., 450 v. 2/9 32 x 32 mfd., 350 v. 4-
3 meg. ! meg. | meg. 2 meg. | 60 x 250 mfd.. 275 v. 96 100 x 200 mfd.. 275 v. 9/6 32 mfd., 450 v 41—

3/9 8x 16 mfd 450v
"OST I'.\( KhING CILARGES G(I 1

TERMS OF BUSENESS @
5 £3 O MOR
0-5

CASI \\llll Ol(l)l |K 1)I( « 0 I) 0\] Y.
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ELECTRIC

CONVECTOR HEATER,

Don't wait for the local council to pounce.
Act now ! tnstall an Electric Convector
Heater. Besides being clean in every way,
they are so economical to run. A.C./D.C.

switched for | or 2 kW. llluminated
L grille.  Size 26 x 18 x 7}in. deep. Ins.
Bl carr. 10/6.

REGETTERED IMPROVED
VACUUM T.V. TUBES

£7.10.0
£5.10.0

17in. rect.
l4in. rect.

12 MONTHS’
GUARANTEE

Our 12 months' guarantee {6 months’ full replacement. é
months’ progressive) illustrates our wholehearted -confidence
in the Tubes we offer. We sell many hundreds a week throughout
the country and have done so for the past 7 years. Many of
them g5 to the Trade. i.e., to Insurance Companies, Renters and
Retailers who are thoroughly satisfied with our supplies.
Remember, they also hold a 10 days’ money back guarantee.
9in., 10in,, l4in., 1Sin. & 16in. Round Tubes. Our special
offer of these sizes. €5. 12in. T.V. Tubes, £6. Three months’
guarantee on Round Tubes. Ins, carr. 15/6.

14in. RECTANGULAR T.V. TUBES with burns, 30/-.
Ideal as a standby or for testing purposes. Carriage 10/-.
EXPRESS DESPATCH SERVICE. Please ‘phone to confirm
Tube in stock. Send Telegraph Money Order. Tube despatched
Passenger Train same day.

SOUND/VISION & I.F. STRIP, 25/6

Plessey. Tested. I.F.s 10.5 Mc/s sound. 14 Mc/s vision. 8 valve
holders. Less valves. Size 8} x 5 x 4}in. Circuit incl. The tuner
unit plugs directly into this chassis. P. & P. 2/6.

SOUND/VISION & |.F. STRIP,
Salvaged.

10/6°

Complete sound and vision strip. 8 valve holders.

Less valves. I.F.s 16-19.5 Mc/s. Size 81 x 4! x 4lin. Drawings
free with order. P. & P. 2/6.

SOUND/VISION & L.F. STRIP, 10/6

Saivaged. Superhet. 8 valve holders. Less valves. I.F.s 7.25

10.75 Mjcs vision.  Vision complete from input
Sound complete from input to A.F. Ampli-

Mc/s sound.
up to video output.
fier. P. & P. 2/6.

TIMEBASE, 4/9

Containing scanning coils, focus unit,

line transformer, etc.
Less valves. Drawings free with order. b

P. & P. 2/6

SOLO SOLDERING
TOOL, 12/6

110v., 6v. or I2v. (special adaptor
for 200/240v.. 10/- extra). Auto-

Rerae
.} attvid4 matic solder feed including a 20ft.
F 3 reel of Ersin 60/40 solder and spare
parts. it is a tool for electronic
soldering or car wiring. Revolu-

tionary in design. Instantly ready for use and cannot burn.
tn light mecal case with full instructions for use. P. & P. 2/9.

HOME RADIO, 79/6
A.C./D.C. Universal mains 5 valve
octal superhet. 3  waveband
receiver can be adapted to gram.
p.u. In attractive wooden cabinet

1 x 182 x 11fin. ins. carr. 7/6.

DUKE & CO.

99/6 l

17ih. TV CHASSIS, TUBE & SPEAKER,
£19.19.6

17in. Rectangular Tube
on  modified chassis.

nels 1-5, or
incorpor-
ating Turret
Tuner which can be added as an extra, at our special
price to chassis purchasers of 50/-, giving choice of any
2 channels (B.B.C. and |.T.A.). Extra channels can be supplied at
7/6 each. Chassis size 12 x 14} x | lin. less valves. Similar chassis
are used by well known companies because of their stability and
reliability. With Tube and Speaker. £19.19.6. With all valves,
£25.19.6. Complete and working with Turret Tuner, £28.9.6.
12 months’ guarantee on the Tubes. 3 months’ guarantee on the
valves and chassis, Ins. carr. (inci. Tube) 25/-,

l4in. TV CHASSIS, TUBE AND SPEAKER,
£15.19.6

As above with l4in. Rectangular Tube. 12 months’ guarantee on
Tube, 3 months’ guarantee on chassis and valves. Chassis with
Tube and Speaker (less valves), £15.19.6, With all valves,
£21.19.6. Complete and working with Turret Tuner, £24.9.6.
Ins. carr. (incl. Tube) 25/-.

POPULAR 12in. PLESSEY TV CHASSIS, 39/6

This is a real bargain for anyone wanting to make up their own
T.V. at a very low cost. |.F.s 10.5-14 Mcjs. Simply adapted for
a 12 channel Turret Tuner and can be modified to take a larger
tube. A chassis in one unit. Untested. Less valves, tube, speaker
and scanning coils. (All can be supplied as extras.) Circuit diagram
available at 3/6 or free with order. Carr. & ins. 10/6.

12in. TV CHASSIS, 29/6

Complete chassis by famous manufacturer. R.F. E.H.T. unit
included. Easily fitted to table or console model owing to this
chassis being in three separate units (power, s/vision strip,
t/base interconnected). This chassis is less valves and tube.
Speaker FREE. I.F.s 16-19.5 Mc/s vision. Channels 1-5 easily
converted to |.T.A. by use of a Turret Tuner. Drawings available
at 2/6 or FREE with order. Ins. carr. 10/6. 12in. Tube available
at €6, plus ins. carr. 15/6.

SUPER CHASSIS, 99/6

5 valve superhet chassis including
8in. P.M. speaker and valves. Four
control knobs (tone, volume,
tuning, w/change switch). Four
w/bands with position for gram.
p.u. and extension speaker. A.C.
Ins. carr. 5/6.

MAINS TRANSFORMERS
DROP THROUGH TYPE, 12/9

350-0-350 volts at 250 m.a. 6.3 volt at 4 amp., 6.3 volt at 4 amp.,
4 volt at 3 amp., 22 volt at .3 amp., 4 volt centre tapped at 1.5
amp. Primary 200-250 volt. 50 cycles. P. & P. 3/9.

DROP THROUGH TYPE, 12/9

350-0-350 volts at 250 m.a. 6.3 volt at 5 amp., 4 volt at 4 amp.,
4 volt at 7 amp., 4 volt centre tapped at | amp. Primary 200-250
volt. 50 cycles. P. & P. 3/9.

UPRIGHT TYPE, 3/9
350-0-350 volt at 80 m.a. 12 volt at 1.5 amp., 4 volt at 2 amp.

Primary 100-120-200-250 volt. Fully shrouded. Ideal for mains
auto transformers. P .& P. 2/9.

MAINS AUTO, 12/6

0-205-225-245 volts at 300 m.a. Isolated windings of 6. 3 volt at
2-6 amp., 6.3 volt at 3-6 amp., 2 volt at |-4 amp. P. & P

O.P, TRANS 1/3. Standard size 2-5 ohms. Post I/-. 20 for £1.
P, & P.5/6.
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Record Player Cabinets

(R.P.3) 79/6

A delightful looking cabinet 14§ x
17 x 8{in. in 2-tone leatherette.
Will take a B.S.R. Monarch 4-speed
autochanger and 6}in. round
speaker, Carr. & Ins., 4/6.

(R.P.4) 79/6

cabinet by famous manu-

Cloth covered in contrast-
Grilled
front controls panel. Size 15 x 19 x
8%in. deep. Beautifully made—a
cabinet of which you can really be

Stylish
facturer.
ing colours (red and grey).

proud. Takes 4-speed B.S.R. auto-
changer. 6lin. round or elliptical
speaker. Room for any amplifier of

your own choice. Carr. & Ins., 4/6.

(R.P.2) 69/6

A beautifully styled cabinet.
Made by a famous manufacturer.
In polka dot grey cloth with
clipped lid and carrying handle.
Size 16 x 14} x 8lin. deep. Will
take B.S.R. Monarch 4-speed
autochanger and 4 x 7in. ellipti-
cal speaker and most of the
modern portable amplifiers. Carr.
& Ins., 4/6.

£6.19.6

Incorporating auto and manual control
turnover crystal p.u. and sapphire stylus.

complete with
P.P. & Ins., 5/6.

lin. Round
Speakers, 12/6.
P. &P. 2/9

: il
PORTABLE AMPLIFIER MARK D.I, 59/6

Brand new. Latest design with printed circuit. Dimensions 7 x
24 x 5in. A.C. only. Mains isolated 2-3 watts output. Incorpora-
ting EL84 as high gain output valve. Volume and tone controls.
Knobs 2/6 extra. P. & P., 3/6.

PORTABLE AMPLIFIER MARK D.2, 79/6

Printed circuit. Latest design. Dimensions 7 x 2! x 5in. A.C.
only. Mains isolated 3-4 watts output. Incorporating the latest
ECL82 triode pentode output valve giving higher undistorted
output. Volume and tone controls. Knobs 2/6 extra. P. & P., 3/6.

PORTABLE AMPLIFIER MARK D.3, 89/6

De luxe model. Printed circuit. Latest design. Dimensions 7 x
2} x 5in. A.C. only. Mains isolated 3-4 watts output. Incor-
porating the latest ECL82 triode pentode output valve giving
higher undistorted output. Volume treble and bass control.
Knobs 3/6 extra. P. & P., 3/6.

AMPLIFIERS

12 months’ guarantee

®rs) 59/6

A well designed cabinet in brown
leatherette. Strong clip fasteners,
easy carrying handle. Takes B.S.R.
Monarch autochanger and space
for a 4 x 7 in. elliptical speaker.
Can be made up into an ideal
Record Player Size 16 x 14} x
8! in. deep. Carr. & Ins., 4/6.

®.p. 49/6

A practical  cabinet nicely
designed, cloth covered two tone
(brown and coffee). Size I5 x |7
x 8in. deep. Takes B.S.R. 4-speed
autochanger and 6lin. round or
elliptical speaker. Carr. & Ins.. 4/6.

Elegant cabinet, cloth covered
in grey or red, with sunken
control panel and speaker
fret. Size 13 x [7 x 8in.
deep. Takes B.S.R. Monarch
4-speed autochanger. 7 x
4in. elliptical speaker and
most of the modern portable
amplifiers. Carr. & Ins., 4/6.

Autochangers £7 .109.6

Incorporating auto and manual control complete
with studio crystal p.u. and sapphire stylus.
Also other makes at similar prices. P.P. & Ins,,
5/6.

4 . 7in. Ellip-
tical Speakers,
19/6. P.&P.2/9

PORTABLE AMPLIFIER MARK D.4, 69/6

Brand new. By famous manufacturer. Especially built for
portable record players. Dimensions 4} x 3} x 4in.  A.C. only.
2 valves, EL84 as high gain output valve. EZ80 as rectifier. Volume
and tone controls. Knobs 2/6 extra. P. & P., 3/6.

Televox
Telephone
Amplifier
89/6

Invaluable in a noisy office or workshop. 3 valves : UY4],
UF41, UL4l. 3in. speaker and a suction type vibration micro-
phone. A.C./D.C. Size of amplifier 7 x || x 3in. Fits any type of
G.P.O. telephone. P. P. & Ins., 4/6.

TERMS AVAILABLE

DUKE & CO.

Telephone :

Send for FREE Catalogue. Open all day
Sat.
(Dept. E.2.) )
6213, Romford Road, Manor Park, E.I2 C'°§r°hdu:sl’-mu

ILFORD 6001/3
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There’s

0

for the Techmeal man

IN°A R.A.F. SHORT SERVICE COMMISSION*

In this age of missiles, electronics and nuclear weapons, the Royal Air Force
offers almost unlimited scope for technical ability. As a R.A.F. Technical
Officer you would be a key man in a key branch of the Service, doing work
that is absorbing, responsible and, above all, varied.

In fact, if you have recently qualified, a R.A.F. Short Service Commission for
3, 4, 5 or 6 years in the Technical Branch gives greater opportunities for gaining
all-round experience than almost any civilian appointment.

Good prospects in the Service—and after

The main need is for electronic engineers and, 1o a lesser
extent, for mechanical engineers. Promotion comes fast
in this vital Branch. If you join at, say, 244 you could be
earning £1,250 a year by 30 if married. There are also
opportunities of applying
for a Permanent Commis-
sion; but, if you return to
industry, special facilities
are available to help you
obtain a post in line with
your age and added experi-
ence. On leaving the R.A.F.,
you receive a gratuity of
£135, free of income tax, for
each year served.

THESE ARE THE QUALIFICATIONS
You do not necessarily have to be a university
graduate; a sound scientific or engineering train-
ing is the essential. You must be medically fit
and hold, at least, the Higher National Diploma
or Certificate in electrical or mechanical engin-
eering, plus G.C.E. at ordinary level in English
Language—or equivalent qualifications. You
can join as soon as you are qualified, and up to
the agc of 37 (or 45 if you have previously held
a Service Commission).

This is a priority job in a foremost technical ser-
vice. 1t offers you valuable experience for your
career, excellent pay—and all the wider intercst
of life as a R.A.F. officer. Write naw for full
details to Air Ministry (PT\I’IIA), Adastral
House, London, W.C.1.

THE ROYAL AIR FORCE

*If you are a graduate with a Science or Engineering degree, and under 30, you
can apply for a R.A.F. Permanent Commission slralght away. Write for details of the

fine career prospects and ray offered.

~
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Editor : F. J. CAMM

EVERY MONTH
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2; Editol;il:‘l‘k(mlullc;\d\'glrtli:sf{l.)ent 8fﬁtcs: é TELLVIE\VS

: “TICAL TELEVISION ) . . .

:', Gc()rge Newnes:. Led., Tower House, )j A SECOND BBC TV NETWORK?

5 Southampton Strect, Strand. W.C2. 4 HE chairman of the BBC, Sir Arthur fforde, referred in a
& (€) George Newnes Ltd., 1929, §' N * ,‘ H = B
g - ' & recent speech to the future of TV. He says the picture is
)3 Telegrlakl(;":c 'rJee»:l:n%:. Sonnd- Tondon. & blurred by the conflicting interests of industry, the Press,
I Registered at the G.P.O. for trans- the advertising world, and the entertainment and film industries,
4 mission by Canmadian Magazine Post. & 41| of which are involved in commercial television. Although it

¢ SUBSCRIPTION RATES

& including postage for one year may seem that the problem is a fight bctween the BBC and the

I.T.A.. for the possession of a third network, the problem gocs

o Inland - - 19s. f : . . -

Y Abroad - - 17s. 6d. 52: ntm much further than that. It is obvious that the addition of another
\, Canada - - 16s. per annum commercial network could not raise the proportion of serious
CONTENTS : programmes within the peak listening hours to something higher
R . Page than it is to-day. Also, a third network would have the effect of
¢ Editorial .. . 329 raising the proportion of * serious ™ to * light ™ programmes
{; An Improved Video Amplifier 330 H N . G .
¥ The *Soft " C.R. Tube.. 33I The solution, of course, rests with the Government, but the

" Analysing and  Servicing BBC considers that any further expansion of television, any

B S

Nofs‘y l\*,fﬁ‘s:;il‘scom-rbh %gg change in an organisation which may be imposed, should have
Replacing C.R. Tubes—2 . 337 as the prnpcnpal object the increase of thq proportion of serious
Television Troubles. .. .. 339 broadcasting matter above what is available to-day, between
¢ Telenews .. .. 341 7 p.m. and 10.30 p.m. Between those hours it is stated that only
;ﬂ;‘;‘;ﬁ?os’f()lfi'ﬁ;xl‘:‘_z : gjg & about one-fifth of the total TV programmes offered to the
g Expcrju?enrqu %{!OE, TV ggg d British public could be described as of any serious value.
ransistors In ecetvers ) '
Television and the Film » CHEAPER TV TUBES?
b ‘lnduslry . 358 ¢ 'l‘HE TV tube monopoly now has a serious competitor so far
'égffe’f::,:"l‘ﬂ:?f Dipote ggl I as replacement tubes are concerned. A company has
¥ News from the Trade 366 ‘% teen formed to supply replacement tubes at approximately
Your Problems Soived 369 ? half the price charged by the large manufacturers and with twice
The Editor will be pleased to consider \ the guarantee. A similar break into this Monopoly successfully
articles of a practical nature suitable & occurred in the United States a few years ago, and as a result
) -’S”;J,’,"‘,;{ff,;'}:f;”;,ﬁ,’,‘,‘,’;"';;";;’,’,-,T,f,f‘,”z';'”g;,,. {60 per cent. of the total TV tube market is supplied by manu-
side of the paper only, and should con- & facturers outside the Monopoly. The replacement market in
1ain the name and address of the sender. )

this country is over one million tubes a year. Whilst in principle
there is nothing to stop anyone with the necessary experience and
plant from making a C.R. tubte, in fact, such an enterprising
person would find that he could not purchase the electron gun
because the manufacturers of tukes in this country have refused

Whilst the Editor does not hold himsell’
responsible for manuscripis. every effort
will be made to return them if a stamped
and addressed envelope is enclosed.  All
correspondence intended for the Editor
should be addressed to : The Editor,
& Practical Television,” George Newnes,
Lid.. Tower House, Southampton Street,

e Bt

Strand, W.C.2.
Owing 1o the rapid progress in the

design of radio and television apparatus -

and to our eflarts 10 keep our readers
jn rouch with the latesi developments,
we give no warraniy that apparatus
described in our columns is not the
subject of letters patent.

Copyright in all drawings, photo-
graphs and  articles  published  in
* Practlcal Television” is specifically
reserved  throughout  the  couniries

> signatory to the Berne Convention and
the U.S.A. Reproductions or imilations

o of any of these are therefore expressly §

> forbidden.

e Do e B o e

¢
| B e ol

to put their guns on the open market. It would appear that the
Government is aware of this as it appears to be fairly easy to
obtain a licence to import the necessary guns. Complete guns arc
now being made by an independent manufacturer who offers to
show anyone how to make a tube and supply the equipment.

INDEX TO VOL. 8

\ ‘ILL readers please note that the index to Vol. 8 is now ready
and available for Is. 3d. by post from the publisher,

address as on this page. Readers are reminded that loose-leaved

binders for this journal are available for 10s. post free.—F. J. C.

‘Our next isnu’:datiedfmrch. ;illil); puhlgl;f; on Ftebruarz 20k
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An Improved Video Amplzﬁer

THiS

‘HIS article has been writteri in response to

a great number of enquiries following the

publication of an article called * An

Improved Video Amplifier ™ in the October. 1958,
issue of PRACTICAL TELEVISION.

First, thc writer apologises for a mistake in
the original article. Thc inter-valve coil L3 was
specified as a PO2, whereas it ought to have
been a PA2. However. for those who have
already bought a PO2 this coil may be used with
a larger sized iron dust core well inserted and
held in place with wax, etc. This gives about
the right.inductance and no circuit alteration is
needed.

Use as a Video Output Stage

The amplifier is well suited for use as a video
output stage of a television receiver and the
following points should be of assistance:

(a) The circuit may be used without alteration
whether the signal is applied to the cathode or
grid of the C.R.T. The most usual method is
to apply the modulation to the cathode. This
has the advantages of cnabling direct coupling
to be used with safety. and of preserving the
D.C. component of the signal without modi-
fications. It should be noted that with an H.T.
supply of 240 volts, the D.C. potential at the
6CHo anode is about 180 volts with no signal.
It may not be convenient to apply such a high
voltage to the C.R.T. cathode—about 90 volts
is more manageable. Fig. | shows a way of
achieving this reduction in voltage.

It should be realised that with the present
amplifier there is no change of phase between
the input (grid) and output (anode). whereas
with the commonly-used single stage there is a
phase change of 180 deg. There are, therefore,
two possible courses of action if the experimenter
wishes to build this amplifier into a set place
of a single valve stage. The most straightforward
is to change over thc connections of the detector.
A second method is to change from cathode to
grid modulation of the C.R.T. If the former
method is employed, it must be rcalised that
leaky-grid or anode-bend detection cannot be
modified in this way. (These detectors are
employed little today. but may possibly be met.)
With a diode. whether thermionic or crystal. the
changeover of anode and cathode conncctions
is a simplc matter. If a change from cathode
to grid modulation of the C.R.T. is contcmplated.
the cxperimenter’s first task is to determine the
original D.C. potentials of cathode and grid so
that a suitable arrangement can be devised when
the alteration is made in order to put the samc
3.C. potentials on the electrodes.

(b) Some enquiries have been made about

D.C. restoration and one or two rcaders were
puzzled because no provision was made for this
in the published circuit diagram. The reason

was that the provision of a D.C. restorer ought
to be considered an cxtra. There are advan‘ages
to-be had by its use, obviously, but.the author

ARTICLE EXPLAINS HOW TO USE IT

By D. R. Sowman

prefers not to use it because his own recciver
1S lhen much less affccted by “aircratt futter.”
A “grey " interval between programmes is not
really a, disadvantage in his opinion and the
variation of brightness between scenes presented
is usually not great enough to cause annoyance.
It is admitted that many require D.C. restoration
and it can be had by wiring a germanium diode
between the grid of the 6CH6 and chassis—
which way round depends on thc polarity of
modulation required and if it is found that the
diode anode goes to the grid it can be omitted
because the 6CH6 will then do the clamping.
If a change from cathode modulation to grid
modulation is decided upon and D.C. restoration

is required, it must be remembered that the
signal would have to be

HT+ “clamped”™ to the

C.R.T. grid. For this

purpose no more is
needed than a further
crystal diode between
the grid of the C.R.T.
and the chassis. As an
alternative. a cathode
follower can be used
with  advantage. A
L5 suitable circuit for this
L CRT. is shown in Fig. 2.
The type of valve used
matters little, as long
= as its anode current is
1 neither too small. nor

N X too large. A 6J5 is
F"l;t' l'_Rgd%'athhe D.C. admirabgje. but for
voltage on the C.R.T. cathode. e wiier TS minie

ture valves, a 6C4 is very suitable. Sync may
be taken from the point X if required. or.
alternatively (with opposite polarity). from the
grid of the C.R.T. Taking sync from point X
will cnable the original sync separator to be
used without alteration—that is, if originally
the C.R.T. cathode “was modulated and sync
was- taken from this clectrode. If point X is
not used. it shouid be connected to the chassis
through an 8 uF electrolytic condenser with a
0.0l zF mica condenser in parallel. R should
be chosen to give the correct bias to the valve
(tor a-6JS, R has a valuc of 1.000 ohms). The
cathode foliower has the advantage of putting
very little loading on the vidco amplificr and
owing to the propertics of the circuit. quite a
largc capacitive load—for example a long lead
—can be attached to the cathode of the valve

AMAAAAAAAA
VWWYWY

8uF “ekectrolytic

6CHE

AAAAAAAA A
VVYYYY

without appreciable tosses. If this circuit is
cmployed, the anode load resistor of the 6CHo
can be increased to at least 3 k. giving

increased gain it this is required.  This should
rarcly be necessary, however.  Another advantage
of the cathode follower is that the sync scparator

can be fed without . appreciably - loading the
amplifier, .
(¢) If a cathode follower,_ is nol used, sync

(Continucd on page 333)
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THE “SOFT” C.R. TUBE -

HINTS ON USING A FAULTY TUBE, AND HOW TO ASCERTAIN WHETHER IT HAS

CONE " SOFT”

HE word “soft ™ may appear rather curious

I to the uninitiated when used in relation
to a picture tube which is a solid article.

It does not mean that the tube loses its rigidness
and in some strange way changes from an
unyielding to a malleable form. [t simply
indicates that the degree of vacuum within its
envelope is considerably less than it was when the
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atoms in a tube Cathode

with impaired 0
vacuum are .
bombarded by the fast-moving beam eclectrons and
themsclves lose electrons. This results in the creation
of positive ions which drift towards the negatively

charged grid, and dctract from the tube cfficiency,

tube was made. and that as a result the penetrat-
ing power of the clectron beam is reduced.

it is unlikely that an envelope or neck air
leak would be responsible. thoigh this may be
the case in the event of the tube being roughly
treated and a diminutive crack developing in
the glass. but here evidence is given by a milky
effect appearing on the inside of the tube neck
possibly accompanied by sparking across the
clectrodes when the tube is energised.

Usually the vacuum becomes progressively
impaired by gas being gencrated within the
tube itself. as the result cither of old age or
incorrect operation when young. Nevertheless.
even when operating correctly. there are times
when gas is emitted from the clectrodes. This.
which invariably occurs within the first few
months of the tube being put into service, may
or may not be sufficient to detract from the
performance. but if it is, there is never any
difficalty in obtaining a replacement under the

By John Coles

terms of the guarantee. since the trouble can
usually be traced to the inefficiency of the
clectrode  de-gassing process during the tube's
manufacture.

De-gassing is necessary in order to remove
from the electrodes all traces of gas which might
otherwise be liberated when the tube is put into
service. but since the process is highly eflicient
nowadays. the trouble is far less common than
it used to be. and now in the majority of cascs
of a tube going soft ecarly in its life there is
a suspicion of it having been incorrectly operated
or used consistently with the ion trap magnel
incorrectly adjusted.

Vucuum Essential

It will be remembered that the tube cathode
is coated with an emissive material. such as
strontium oxide or barium oxide, and that when
the cathode is heated clectrons are emitted from
its surface. The electrons. being negatively
charged particles. arc accelerated to a  high
speed towards the tinal anode. which itself is
charged highly positive by the EHT voltage.
The electrons pass through an aperture in the
grid electrode and finally emerge as a finely
focused stream from a similar aperturc in the
final anode. and from hers they are directed
towards the fluorescent screen. as shown in Fig. 1.
On impact with the screen, the Kkinetic energy
which the clectrons have acquired by reason of
their mass and velocity is liberaied in the form
of illumination.

This pattern of even's can happen successfully
only if the space within the tube is relatively
frec from gas atoms. Obviously. since it is
impossible to sccure a perfect vacuum. several
gas atoms will always be drifting around but
are of little moment. However, if the vacuum
is impaired some of the resulting greater number

+ B

Picture . -+
Tube

Brightness
Controi

Positive __,'."
ions =

Video
Amplifier
Vatve

Chassis

Fig. 2.—A diagram showing the biasing clements of a
picture tube. In a ‘“soft > tube the positive ions will
be attracted to and collect on the grid as shown, and
the positive charge on the grid will draw grid current
through Rg, which will then act as a load resistor.
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of gas atoms get in the way of the fast-moving
electrons, and as a consequence the free electrons
of these atoms are removed and contribute to the
beam. The gas atoms which are so bombarded
are thus deficient of a negative charge and so
become what are known as positive ions.

Positive [ons

Positive ions detract from the normal operation
of the tube in two essential ways: (1) they
interfere with the beam electrons by deflecting

Picture -+ . Picture / +

Tube

Brightness
Contro/

Brightness

Contro/

Bilenking pulses
from Frame Timebase

Fig. 3.—In most older receivers the brightness control

is arranged as in circuit (a), but where frame-flyback

suppression is featured, in more recent models, the
circuit in (b) is olten used.

them slightly off course and possibly reducing
the velocity of some of them, and (2) they move
at a slower spced than the electrons towards the
negatively charged grid (see Fig. 1). The reason
for them being relatively slow moving is because
they are much larger than the electrons.

As a result. the picture may be ‘affected in
three ways: (a) it will almost certainly be found
that the focus is.very poor even though the focus
control is working correctly and can be passed
through a point where the focus is at optimum,
although very poor; (b) the picture brightness
will be below normal, and an attempt to increase
the brightness will result in further defocusing
and possibly in the picture going negative; (c)
the picture may appear to be always too bright
and of insufficient contrast owing to the bright-
ness con‘rol not reducing the brightness suffici-
cntly. even when it is turned right down.

Owing to the partial scattering of the clectron
beam as the clectrons strike the drifting gas
atoms in a soft tube, it can be understood why
the picture brightness and focus are affected.
though it may not be so readily realised why the
control of brightness is affected.

in Fig. 2 is shown a circuit of the biasing
clements of a picture tube. Assuming that there
is no picture signal applied to the video amplifier
valve, the tubce cathode is held at a steady
positive potential (relative to chassis) owing to
the poiential at the junction of RL and the valve
anode. The tube grid is connected to the bright-
ness potentiometer, and this can be raised from
zero voltage to a positive voliage depending on
the setting of the brightnéss control, again
relative to chassis.

The brightness control circuit is so arranged
that even when the grid is at maximum positive

TELEVISION February, 1939
voltage (maximum sctting of brightness con'rol).
the cathode is slightly more positive. This. then
means that the grid is always negative with
respect to the cathode and that it increases
negatively as the brightness control is retarded
This, of course, provides the normal control of
brightness, and varying degrees of brightncss
corresponding to the picture signal result from
the potential at the junction of RL and the video
amplifier valve (i.e., tube cathode) falling below
its zero-signal level in accordance with the
picture modulation.

Resistor Rg, in the grid circuit, may or may
not be present depending upon the circuit design.
In most older models, the tube grid connects
direct to the slider of the brightness control. as
in Fig. 3(a). but in more recent models such a
resistor is employed to facilitate the introduction
of a frame-flyback suppression circuit—Fig. 3(b).
This resistor is rather important when we are
considering a soft tube.

Let us now return to the circuit in Fig. 2. If
the tube happens to be soft, the grid, being ncga-
tive with rcspect to cathode, will attract to it and
coilect quite a large number of positive icns, as
shown in the diagram. Thcse positive ions. as
would be expected,-endow the grid with a positive
charge, and if there are sufficient number of them
the resulting positive charge may outweigh the
negative potential given to the grid by the extcrnal
circuits.

When this happens. the grid itself will tend to
attract some of the beam electrons, instead of
controlling them in the ordinary way, and a
currcnt will flow frem the cathode to the grid
by way of the external circuits and Rg. Rg will,
in fact, act as a load resistor to the conducting
grid.  Under this condition. of ccurse. the oper-
ating rangc of the brightness control will be
curtailed. and if the tube is very soft it may well
be found impossible to extinguish the illumination
completely, even by fully retarding the brightness
control. This trouble is often cncountered by
the service technician and experimenter, and in
most cases the cause is not fully understood

\

\  Picture / High-resistance +
Tube O—5v Voltmeter
+ —
4 Brightness
Controf

| =

AAAAARAAARAAAA Y %

- YYVYYYRYYYYVY Y {

~ 9 =

4 /00K =

Chassis %

Fig. 4.—The set-up required for checking gas current.

On receivers not featuring a resistor Rg. the
symptom may not be so prevalent, but the
symptoms as mentioned carlier in the article wiil
undoubtedly be present if the tube is soft
Unfortunately, causes other than a soft tube are
likely to produce very similar or exactly the same
symptoms as have alrcady been considered, and
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establishing conclusively that a soft tube is. in
fact. responsible may appear rather difficult with-
out perlorming a substitution check.

For example. impaired focus. lack of brightiess
and the picture turning negative when the bright-
ness contro! is advanced may all be caused by the
tube being tow in emission. while uncontrollable
brightness, as is well known. is often causcd by
poor insulation between the cathode and heater
of the tube or by a defect in the brightness control
circuit or video amplifier section of the set itself.

There are ways by which a soft tube can be
proved without having to go through the process
of installing a substitute tube. If the receiver
does not use a grid resistor Rg, then a 100k com-
ponent can be fitted temporarily and then a test
made to find out whether the brightness control
works normally under this condition. It should
do since current shoutd not normally flow through
this component, and would flow only in the event
of tube trouble. 1{ the brightness control becomes
partially inactive by this addition. then the tube
grid is passing current.

If such a resistor is already fitted. however. and
the brightness control is not operating properly.
the resistor should be temporarily short-circuited.
If this results in almost normal operation of the
brightness control. then the tube is a first line
suspect.  In the case of a capacitor being con-
nected between tube grid and the frame timebase.
such as C in Fig. 3(b). the capacitor should be
removed. since a leak in this would be likely to
produce the same symptom.

It should also be noted that a leak between
the first anode and grid of the tube puts the grid
at a nositive potential and prevents the brightness
frem being reduced to zero if a resistor Rg is
incorporated. This trouble can be masked. how-
ever. usually at the expense of the frame-flyback
suppression  feature, by permanently  short-
circuiting Rg.  This palliative can also be
adopted. if necessary, to maintain in service a
little fonger a soft tube whose chief shortcoming
appears to be uncontrollable brightness.

A Test for Gas Current

A test for a soft tube. often known as a gas
current test. can be arranged by measuring the
volts drop across Rg. Zero current will. of
course. give a zero volts reading. but it current
is flowing in the resistor. then a proportional
voltage will be developed across it.

The set-up is given in Fig. 4. If necessary. Rg
should be installed for the purpose of the test
or changed so that its value is in the region of
106k. A high resistance voltmeter must be used
to measure the volts drop (valve voltmeter prefer-
ably). the acrial should be removed from the set
and the brightness  control  adjusted to a
“normal 7 setting. It is also a good idea to
disconnect any capacitor connected to the tube
grid. so the circuit is left in skeleton form. as
shown in the diagram.

I{ a sensitive meter is used. there will always
be a small indication of voltage since a perfect
vacuum is impossible. but if the reading is any
more than a volt (it is usually greater than this il
the tube is really soft). the tube vacuum is
probably impaired.

TELEVISION 333

AN IMPROVED VIDEO AMPLIFIER
(Continued from page 330)

can be taken from the amplifier from any of four
points viz.. cither of the two anodes or either
of the two cathodes. The anode and cathode of
the 6AMO give relatively small voltages. Neither
is the voltage at the cathode of the 6CHé6 very
farge.  For preference. sync should be taken
{rom the 6AM6 anode. and C4 (the trimming
capacitor between anode and carth) omitted: the
sync scparator will have enough self-capacitancz
to render it unnecessary. If a larger sync voltag:
is needed. it may be taken from the anode of the
6CH6 and will usually be of the correct polarity
as well. If this is done. it will be necessary o
trim the core of the output inductance (L4) with
the sync separator in circuit.

(d) A cathode follower circuit is not really
R4 HT+
10kQE
]
From X
SCHE -
Anode “SuF
A | M _————
Ll
::2 =
EL O )
oc— = ES cRT
Restoring [ e
Drode p.o
2 0kn

1 _

Fig. 2.—Cathode follower for use with grid modulation
of C.R.T

suitable for modutlating the cathode of a C.R.T. It

is almost impossible to overload a cathod:

follower on posilive-going signals. but it will cut

oli rapidly” for a few volts negative.

Use as a General Purpose Wide-band Amplifier

Another possible application of the amplifiz¢
is for the Y amplilier in a good quality oscilla-
scope.  The best instruments use a “ distributed
anmiplifier of low gain. or if higher gain is requirad,
several of these in cascade. Many valves and
much H.T. current arc used in this arrangement.
The result is a very expensive piece of apparatus
which is capable of useful gain up to 30 Mc/s
or cven higher. The writer's home-constructed
oscilloscope uses the two-stage amplifier which
he has described. and it is found that any pulse
wave-form arising in television techniques  can
be reproduced aceurately on the tube face. For
this application. the connection to onc Y-plate
is made direct to the 6CH6 anode. and L4 is
re-trimmed as described on page 122 of the
October issue.  The tube used has a Y-plate
capacitance of I8 pF and this restricts the
available band-width to a little over 6 Mc/s.
Howcever. it does not appreciably increase the
rise-time, and the ™ overshoot ™ cannot be seen
on traces less than 1lin. in height.

\
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A NEW SERIES

HE framc pulses appearing at the anode arc

integrated by Cl. R! and (2. Thesc
pulses can be applied direct to the
frame generator or through the line pulsc
suppressor  diede as shown.  An alternative
is also given. a crystal diode interlace

filtcr. Both these methods reméve any remain-
ing linc pulses, leaving a clean frame pulse for
improved interlacing. The diode is biased in
cuch a way that it will only conduct on frame
pulscs. The output is negativc-going and is.
therefore, suitable for feeding into a Miller
transitron generator if required. The line pulses
arc differentiated by C3 and R2 bcfore being
fed to the appropriate generator (sce Fig. 17§
Another way of taking off the frame pulscs.
this time from the screen grid, is shown in Fig. 18.
The pulses are positive-going. The sync pulscs
developed across R1 arc partially differentiated
by CI and R2. Owing to the longer duration of
the frame sync pulses and the correct valie of
C1 and R2 a positive pip appears at the end of
cach frame pulse which is much greater than
those which follow the line sync pulses. These
pips are applied to the frame generator. The
line -sync pulscs are developed across R3, the
differentiating circuit being C2 and R4. A
ncgative sync pip locks the gencrator. Fig. 19
i3 another type of sync separator which the

.

To Vision Syne. -
Cothode yne@® = L
= -
3 Fig. 19.—Another
type of sync
separator,
- ()
|
Q ,
2 C/I—— Loy 2
757 b Sync. Ve Frome
= = Separator =
E R2  RIZ Tcz
b
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Analysing and

'Servicing TV Receivers

No. 4.—The Sync Separator
By ¢ Diadem”

reader might come across when scrvicing
receivers. The picture signal is removed by the
correct choice of biasing components. which also
provide good separation of the line and frame
pulses. The positive-going linc pulses across R2
are fed to the differentiating network C1I and Rl
and the frame pulses developed across R3 are
applied to the integrating circuit R4 and C2.

The diode type of sync separator shown in
Fig. 20 is not used to-day. VIA separates the
line and frame pulses from the picture signal.
The pulse amplitude is determined by R3 which
applics a positive bias to the first diode anode.
The sync pulses are amplified by the limiter

valve V2. The frame pulses are integrated by
Rl and C2. The linec pulses are developed
across R2 and differcntiated by C3 and R4. The
= = HTH
Ze3 :E
ﬁ,@—{_iz ES z
mn | < -
Vision ! ps
Anode R/=E
ve R4 £
:I_t Sync@ - =
i f_—q |
]
[ L med om—
- — ——
3; Ic/
= Sync &)
= Separator ———e@
= i £
S RZE

Tig. 18.—Taking off the frame pulses from the screen
grid.

sccond half of the valve VIB is a D.C. restorer.
Both the outputs from V2 are positive-going and
arc therefore suitable for feeding into line and
frame thyratron gencrators.

Suflicient explanations and diagrams of differing
types have now been given to cnable the servic-
ing of most types of sync separator to be carried
out successfully.

Synchronising Separator Faults

If the picture is in two halves with a vertical
black bar down the centre. and the line hold is
“touchy,” but the control is well within range
of the locking frequency, first change thc valve,
then check the differentiating resistor and conden-
cer components feeding into the line generator,
and all the sync stagc components. A high
resistor is probably thc cause. Sometimes the

‘ il
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vertical black bar jumps in and out of the
picture. 1f the picture is of normal strength and

the frame lock is strong, a weak sync pulse to
the line generator is the cause. If a line pulse
clipper is incorporated in the circuit. this valve
and its components should also be examined.
The valve, or sometimes two valves, usually the
triode scctions of ECL80s, is situated between the
sync separator and the line gencrator. A weak-
ness in the clipper or syne stage will prevent the
sync pulses from reaching the generator.

If there is a horizontal black bar across the
screen which rises and falls. and rotation of the
hold control fails to lock it. or if the frame locks
weakly, with the locking frequency within the
range of the control. change the sync separating
valve first. then check the sync output network
feeding the interlace filter, if this is fitted. Check
the interlace crystal diode or valve and the input
to the frame generator. The picture should be
of good strength and line locking good. Examine
all the sync stage components, especially the
screen grid resistor. for an increase in valuc.
Weak sync pulses to the frame generator are the
cause of the trouble.

When there is no lock on cither line or frame
with a picture of good definition, the whole sync
stage requires checking. If the picture nearly
locks on line or frame when the hold controls
are right at maximum or minimum. this is a
fault in the gencrators (see line or frame faults).
If on operating the line hold control the picture
jumps bodily to the left with left fold over
and on turning the hold control the opposite
way the whole picture moves to the right with
right fold over. cxamine the sync output network
feeding the line generator or clipper. if this is
fitted. The cause is that the sync pulse is too
strong. This remark does not apply to sets having
flywheel sync and A.G.C. A similar fault may
occur. but the cause is diflerent. 1If the picture
is benf at the top. check the sync staze compon-
ents generally and the video

TELEVISION 335
fault is usually 1n the sync stage. Check the video
amplifier anode to sync grid coupling condenser
for leakage and also the grid resistor.

Check the coupling condenser from sync
scparator to line generator for leakage if verticals
are intermittently displaced.

If the picture slips on camera changes. check
the sync coupling condenser.  This fault may
also cause intermittent line hold.

If the picture tears into strips and pulls side-
wayvs and the line hold is weak. sce the first sync
fault described.

Flywheel Synchronisation

In poor signal areas where interference s
prevalent, or when the sync pulse is weak. pictur:
tearing will be more cvident, owing to the time-
base being prematurcly triggered by the interfer-
ence pulses. and where fading of the picture signal
takes place the temporary absence of the sync
pulse will destroy picture intelligibility. The
incorporation of flywheel sync between the sync
separator anode and the line generator output
will help to maintain the running frequency of
the timebase during pericds of interference and
fading.

In the anode circuit of V2B is a resonant
circuit comprising L.l and C4. These are the ily-
wheel components. I this resonant circuit s
accurately tuned to the scanning frequency and
an mmpulse is fed to the circuit, it will oscillate
at this resonant frequency. This system can be
likened to a mechanical flywheel which absorbs
energy as the speed rises. and delivers energy as,
the speed lalls. The flywheel circuit endeavours
to maintain the frequency of the timebase con-
stant until tading or other interference with the
sync pulses is over. and the sync pulse returns
to its usual strength and waveform.

The flywheel circuit will do cverything it is
intended to do. if the signal-to-noise ratio 1s
high. but when the signal and the interference

amplifier decoupling conden-
sers.

If verticals have a stepped
appearance or a horizontal dis-
placement changing with the
picture signal. examine the

HT+

sync input coupling capacitor
for leakage and check the grid
resistor.

Pulling on whites. with dcti-

Tube
Grid
P S

Vision A

£89/

aAMAAAA o
YVYVYYYY

nition still good. can only be
cured by checking the syvnc
components.

If there is a flickering.
“watered silk or similar effect,
and alignment and picture
definition are good. check the
sync stage components and |}
especially the interlace filter. Jyome d
if fitted.

Ragged verticals or tearing 3
can be caused by a burst of E
interference. a strong sync pulse
or a very weak one. but pro-
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vided the picture is of normal
standard and not weak, the

Fig. 20.—Diode

type of sync separator.
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oscillator for the line timebasc.
Line sync pulscs arc applied to
Cl and then pass to a
difierentiating circuit and on to
the triod2 grid, which is biased
so that only the negative parts
of the differentiated sync pulses
arc amplified by it. and voltage
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pulscs having a leading edge.
corresponding to the leading-
cdge of the sync pulses appear
at the triode anode. These
pulses arz fed via C2 to the.
screen grid of VIB. The fy-
B8 back pulses from the line
timebass , zppeariny  at  the
anode of V2B are fed back
through €3 and Rl to the
control grid of VIB. Both the
{lyback and sync puises that are
present at grids | and 2 are
positive-going. The diflerence
between the timss of arrival
of these two pulses at the valve

T

arc ncarly equal in strength, the interference pulse
may fire the timebase prematurely. A phase con-
trel circuit will prevent this.

This valve will pass current only when the sync
pulses and the line flyback pulses are applied to
it at the same time. Therefore, if an interference
pulse does not coincide in time with the flyback
pulsc, it will have no cffect on the circuit. When
a valve is used in this way. it is termed a coinci-

Fig. 21.—Flywheel synchroxnisation..

- dence detector.

Fig. 21. VIA and VIB and their components
arc used for phase control. VIB is the coinci-
dence detector. V2A and B form a multivibrator

varics the anode current of-
VIB and its anode voltage
changes accordingly.  Thesc
variations are passed via R2 to the grid of V2A
and control the multivibrator’s frequency of
oscillation, thus maintaining synchronisation. Any
random bursts of interference which do not
coincide with the sync pulses will have no effect
on the timebase, becausc it is only when the fly-
back pulse and the sync pulse coincide that the
coincidence detector will pass current and thereby
influence the timebase.

The line generator output is taken from the
anode of V2A and the waveform is shaped by
R3 and C5 before being fed to the line amplifier
valve.

Noisy Volume Controls

INE of the troubles which is becoming

- increasingly more frequent, as any scrvicing
cngineer knows, is the problem of noisy volume
controls. This is all the more annoying since
very often they are of the double variety, with
the brightness or contrast control being fitted on
the same spindle. Consequently. replacement of
thc control is somewhat expensive.

Recently, after having dealt with a veritable
fiood of sets showing this fault, I felt that it was
timc something was done to try to climinate if;
cheaply and efficiently. On studying the circuit
diagrams of many sets of different makes. it
became apparent that in almost every instance the
volume control itsel formed the grid leak of
cither the audio amplifier or the audio output
valve-—a bad practicc in my opinion. since as the
grid of the controlled valve is taken 1o the slider
of the potentiometer, the value of this grid leak
is not constant. Furthermore, grid current tends
to flow through the track of the control and the
movement of the slider over the track when this
current is flowing causes the roughness and crackle
which is amplified and passed to the speaker.

The solution was obvious—and so simple that
I find it hard to understand why manufacturers
do not alter their circuits in a similar manner,
since they must have had many thousands of
controls returned to thcm under guarantee, which
on test, would appear to be working perfectly
well.  The method is simplv to disconnect the
slider of the control from the grid of the audio
valve which is controlled. and insert a 0.1 uF
condenser between the grid and the slider. This
takes the current off the track of the control. and
nearly always effects a complete cure (unless the
control has been so badly pitted by grid current
over a long period of time that it is really beyond
hope—but it is surprising how seldom this is the
case!). :

All that rcmains is to connect a resistance of
thc same value as the volume control (usually
0.5 or 1 megohm) from the grid to earth.

Someone. of course. will be quick to point out
that the introduction of the condenser will affect
the response characteristics of the audio section
—but in  practice the difference is not readily
detectable.

This is a lot cheaper than a new control. which
would most likely sufler eventually in the same
way.—(GM3KJA)
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Replacing C.R. Tub@S—Z

FURTHER NOTES ON PICTURE TUBE PROBLEMS

By H. Peters

(Continued from page 299 of the January issue)

Ion-trap Mugnets
‘HE ion-trap magnet can be treated similarly.
although it does not follow that it will
occupy the same place on the neck of the
new tube! It should be handled very gently during

tube changing and not banged. dropped. or
allowed to come into contact with the focus
magnct.  The safest thing to do with it is to put

it in a matchbox when you start your tube change
and keep it in a safe place until it is due to be
refitted.

Refitting can be trickier than the instructions
suggest. for the aim is to slide it up and down
the tube neck and rotate it until a raster appears.
The ion trap is then adjusted in conjunction
with the focus magnet to give the brightest pos-
sible in-focus raster regardless of picture position.

There are two main snags. The first is that
it is by no means certain that the contrast and
brightness controls are sct
correctly to produce a raster
at all. and the casiest way to
overcome this is to leave them
set to give a picture of sorts
on the old tube if its condi-
tion permits. The other is  £ocus
that it is quite casy to pass ‘fcft‘;?;,ngb;y
the correct setting the first
time without the screen dis- "
playing a raster at all. This T
may be due to some pheno-
menon in the tube gun for
which 1 can offer no explana-

Spot wobbfe
coils

Focus knob — _ _ ﬁ:lr

some extent interdependent.  The majority ot
receivers have permanent magnet focusing. where
the field strength is varied by the insertion of a
threaded sleeve or by varying the distance between
two magnetic rings. Whenever possible the user’s
control for focus should be set midway and the
focus magnet moved up and down the neck of
the tube until focus is obtained. If locked tn
this position the user’'s control should defocus
the picture when moved cither way. As a tube
ages the position of the magnet for correct focus
changes slightly. usually towards the tube hase.
so that when a new tube is fitted it is common for
the magnet to need to be fixed farther forward
than previously.

Many modern receivers have a shuffle plate
in front of the focus magnet operated by a lever
or thumbscrew. whilst some have two rotatable
magnetic discs by which the picture can be movead

_——-lon trap

= Picture
__-positioner

Picture
tirt rever

tion. or c¢lse (in my case) to
clumsiness. When t his EHT
happens a very dim secondary ~ ¢ongenser
raster can often be scen when
the ion trap is about 180 deg.
. from its correct setting. and
slightly forward, and this can
be used for “homing ™ on to
the proper position.

If an ion trap has been in-
advertently fitted in reverse
there is no need to remove it,
as it will merely take up a
position 180 deg. round from
where it used to be.

On  some non-ion-trap
tubes. such as the G.E.C. and
Brimar carly triodes. an ion-
trap magnet is fitted to assist
in picturce positioning and the
reduction of barrel and pin-
cushion distortion.

Picture Positioning and

- scan corls

_Metrosil

Tube
rength
aqpustment

Cradle

fixing

brackets
s

Focusing
These two functions are
both accomplished by the

focusing assembly and are to

Iig. 4.—Details of the T231 tube cradle assembly.
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in a variety oi arcs until centred. These are
also to be found on electrostatically focused
tubes. where they are supported on the back of
the deflector coils. A more recent positioning
device used on electrostatic tubes is a form of
overgrown ion-trap magnet in which the two
angles. of movement are produced (a) by rotat-
ing the magnet in its cup and (b) by rotating
the wholc assembly around the tube neck. On
tubes with ion traps. extensive adjustment of
focus or positioning will make it necessary to
check that the ion-trap magnet is still set for
maximum brightness.

"Corner Shadows

These sometimes appear on a new tube and
are mainly due to the deflector coils not being
as far torward as they should be. Other causes
of this trouble are incorrect setting of the focus
assembly and the gun assembly of the tube being
slightly 10 one side. This latter may be checked
if physically convenient by removing the tube
and fitting it upside down. This will either
transfer the shadow to the opposite corner or in
many cases remove it completely.

Cleaning

In many receivers the implosion guard and
mask are fitted to the tube cradle, and to clean
between the guard and the tube face involves
as much work as changing the tube. There is
normally a rubber or plastic dust seal around
thc joint between the tube and the mask and
this is occasionally refitted after the tube has
been put back in the cabinet.

For this reason it is essential to clean the tube
thoroughly. its cradle. the chassis and the inside
of the cabinet before reassembly. The ideal
equipment for doing this job is a vacuum
cleaner set to “ blow ~ used in conjunction with
a gentle dusting brush.

Tube Equivalents

Many older tubes are no longer available, and
even more recent types are readily interchangeable
although no direct equivalent is given. The
table given last month lists some equivalents
which recaders ask about frequently. together
with some not so obvious equivalents which have
been successfully tried.

It should be pointed out that we intend to work
through the most popular sets in this series. but
if your own tube cannot wait we suggest you read
the T231 section below. It is a good example of a
complex tube change, touching on many points
you are likely to meet on your own set.

EKCO T231 ,

Covering also T217. TC220. TC208, TC48,
TC220/1, TC268/1, T221. T231F, T283. TC208,
TC209, T284. T293, in conjunction with paragraph
* Variations.”

Unboxing

Remove the cardboard cabinet back and the
triangular plastic side panel, which comes away
when the central bolt is undone. On late models
remove the brass shield around the volume and
channel change knobs by picking out the metal
circlip with the fingernail. Early reccivers have
all-brown knobs, and on these sets the volume

TELEVISION February, 1959
and channel change knobs are removed. These
are the inner ones and pull off after the circlip
has been picked out. The. outer knobs will hang
in the hole when the chassis is withdrawn.

Next discharge the EHT condenser, unplug the
loudspeaker wiring (on consoles this is beneath
the chassis shelf) and the inter-connecting plug
and sockets to the tube cradle. -

‘These comprise:

1. C.R.T. base. .

2. EHT lead (plugged into the top of the EHT
condenser).

3. Spot wobble plug.

4. Deflector coil plug (located behind the mains
dropping resistor).

Remove the two 4 B.A. bolts sccuring the rear
chassis flange and slide the chassis out. Lay the
cabinet face downwards on a soft cloth, unscrew
the spot wobble switch bracket and remove the
four long 2 B.A. bolts and washers which sup-
port the tube cradle at its front corners.

The tube cradle can now be lifted out by a
series of awkward angular movements as follows:
Stand over the cabinet facing its bottom. prefer-
ably at such a level that the whole cabinet is
below waist height. Lift the tube assembly about
an inch to clear the 2 B.A. bolt heads and move
it a couple of inches towards the loudspeaker.
Let it rest, change your grip, and tilt is upwards,
so that the top of the safety glass riscs clear of
the top two 2 B.A. bolt heads and the tube base
is pointing towards your chest. Slide the tube
assembly upwards, tilting it more. until it is
clear of the cabinct fixing bolts. Gently rest the
safety glass down on the fixing bolts and change
your grip.

Tilt the tube assembly sideways with the base -
pointing to your left and lift clear of the cabinet.
Lay the tube cradle face downwards on a soft
cloth and remove the cabinet for cleaning. Take
care not to break the EHT metrosil with the
wrist.

Next remove the four 4 B.A. bolts holding the
safety glass and mask to the tube cradle and
lift the cradle off the mask, putting it face down-
wards on a soft cloth. Mark and remove the
ion-trap magnet and the focus assembly. This
will reveal four brass 4 B.A. bolts which clamp -
the spot wobble coils to the tube, and these four
bolts should be slackened off a couple of turns.
Mark the scancoils to prevent accidental reversal,
remove the four long 4 B.A. rods from round
the tube face and lift the cradle ofl the tube.
Note the order in which the washers surrounding
the scancoils are fitted over the tube neck and
then remove the scancoils. Thoroughly clean the
chassis. inside of the cabinet. safcty glass and
tube cradle, change over tubes and reassemble
tube cradle in the reverse order, not forgetting the
plastic dust seal between the mask and the tube.

Refitting

Screw down the rose-shaped washers on the
four bolts in the cabinet which support the
corners of the cradle. Fit the cradle back into
the cabinct by the same serics of moves which
enabled it to be removed. Ensure that the
safety glass is snug and square in the front of

(Coniinued on page 349)
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TELEVISION TROUBLES

Their Symptoms and How They May be Cured—é6
By G. J. King

N the Cossor 927 series the chassis is in two
parts: the main chassis which contains the
timebase and power circuits. and the sub-

chassis. which slips into the base of the main
chassis and contains the R.F.. oscillator and LF.
circuits. In accord with the plan of this series
of arlicles. the following will deal with picture
symptoms owing to timecbasc faults. and most of
the information given is applicable also to Cossor
models 929, 930, 930T. 931, 932, 933 and 934.

The flamt, timebase circuit contains some
rather high value resistors which appear prone to
value alteration. and since the values are critical.
curious  fault sympioms associated with the
frame scan are liable to occur which may not
be casily diagnosed. The circuit of this section
is given in Fig. 1.

Excessive Height

This symptom is the reverse of normal wear
in the frame timebase, and when it occurs it is
usually found impossible to reduce the frame
scan to anywhere near normal by retarding the
height  control. Voltage readings
rarely deviate from normal. and if a
check is made of the valves these are

components are in order. there is a good possi-
bility that the trouble is caused by insulation
breakdown in the picture tube between the first
anode and cathode—the first anode also being
energised from the boosted H.T. line.

(54, the 220 pF mica capacitor between VIB
control grid and chassis. also has a habit of
leaking intermittently—it has been known to go
down to 2 k& This. of course. results in frame
collapse.

It frequently saves time when an intermittent
frame fault is being investigated to disconnect
(49 from the anode of V2A and connect it to the
receiver heater line.  This drives the frame
amplifier with 2 50 ¢/s mains signal and. even
though the resulting scan is very much distorted.
any inlermittent alteration in scan amplitude will

mean that the fault lies in stage VIB. If the
scan holds stLad) with this signal. the multi-
vibrator circuit. VIA and V2A. should be
examined.

This method is also useful when it comes to
tracing the cause of complete failure of frame

-0

BoosteadHT
180V HT+

invariably found to be up to standard.
The chief cause of the symptom is
an increase in the value of R49. the
900 k resistor in the negative feedback
circuit of the amplifier. connected
between the anode of VIB and the
frame lincarity pre-set. This
resistor is made up of a Smc
I megohm and a 10 megohm (V;%)
in paldlld and in the major-
ity of cases it is the 1 meg- }
ohm which is the culprit. $
Other resistors which may |3
be guilty of the symptom by [&
increasing in value are RS
(made up of an 8.2 megohm
and a 6.8 megohm in series),
RS54 and Ré66. Open-circuit
or decrease in value of CS4
may be responsible. but when
this is the case the frame
sync is often affected.

ViA 6488

Intermictent Height
This  symptom may bhe
caused by intermittency in

YYYYYYYvyyy 4

wa
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almost any component in the
frame circuits. but after com- -

ponent tests fail to reveal the c41
trouble. attention should be
directed  towards the H.T.

1oV
1\; Vo, S, N, W—— Y
=560

vn\:u
J

3

L
AAARAAAAA

supply to V2A.  This | is
derived from the boost diode %
(1723) by way of a resistor/ Fig
capacitor fiter. If the filter

'OO/ -002 O - /E Hold
=500k
Chassis o

- L.—Circuit diagram of the frame timebase and interlace filter of the

Cossor 927 series.
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scan. It can quickly be established whether the
oscillator "or amplifier is defective.

-340

Horizontal Line Only on Screen

This is the symptom of frame timebase failure,
and when it has been established that the oscillator
or amplifier is guilty, a few checks of voltage
on the valve pins. of the faulty section soon
‘bring to light the defective part. If the vollage
ig hlghcr than normal. it may mean that the
valve is passing insufficient current owing to low
.emission. An emission test of the suspect or
a check by _substitution is then desirable.

In the Cossor circuit a break in section B of
the framc output transformer T1 will 'not remove
volts' from the anode of VIB, as is usually the
casc, owing to the use of an auto-transformer.
This may prove misleading, and if everything
appears to be normal and yet a frame scan
cannot be obtained this winding should be dis-
connected from the H.T. line and subjected to
a resistance check. Section B should have a
resistance of 13 ohms and section A a resistance
of 1.000 ohms. The frame coils should have a
total resistance of 47 ohms.

Insufficient Height

If the valves are up to standard, this symp:om
should lead immediately to a value check of R61,
the 1.8 megohm resistor connected between the
height control and the anode of V2A. This
generally goes high. in which case its replace-
ment cfiects a cure.

Impaired Frame Linearity

It a reduction in height is accompanicd by
cramping at the bottom of the picture. the
multivibrator coupling capacitor, C43, should be
checked by substitution. for it may have a small
leak. If the cramping is at the top of the picture,
R53 should be checked for value and replaced if
necessary.

Foldover of the picture is sometimes caused
by a fault in C40, and again, it is best to check
this component by substitution.

Poor lincarity is also caused by trouble in the
negative feedback circuit of the frame amplifier.
In particular R49, C46 and RSI should be
cxamined. The frame ]incarity pre-set itself
sometimes becomes intermittent in-operation and
rather critical to adjust properly.

Poor Frame Hold

In most cases this symptom is caused by a
faulty 6G6M germanium diode in the frame filter
circuit.  If an improved lock is secured by
shuntmg the diode temporarlly with an 0.1 uF
capacitor, the diode is faulty and should be
replaced.  The resistors associa‘ed with the diode
circuit should also be checked if necessary. cher
offenders in~this respect are>C41 ‘and C44. :

If the sync secms all right, but the correct Tock-
ing point appears to be outside the range of ‘the
control, that is,.if the frame hold control- needs
io be set at one end of its travel, R42 has most
likely increased in value, and its replacement will
restorz balance. Other resistors which will affect
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the Tocking point by altering in value are R47 and
R48.

Poor Line Hold

Thz circuit in Fig. 2 is the line oscillator which
is in the form of a cathode-coupled multi-
vibrator. The line speed is altered by the pre-set
coupling capacitor. but on certain models a fixed
200 pF capacitor is used and the line speed is
vaiiad by a pot (250 k) connected in series with a
276 Xk resistor uscd in place of R60 in the control
grid circuit of V3B

Poor line hold is sometimes taused by a defec-
tive C50, the line sync coupling capacitor. In
areas of weak signal its value has been increased
to 25 pF to sccurc an improved lock.  Alteration
of R57 is another cause of the same trouble. If
the picture tends suddenly to jump out of lock
while working normally, V3 (6AB8) may be noisy.

-This can be checked by tapping the valve when

: cortr s of
RS7  (ine R58 o?ine rlpu
7KD  Hold 270K1 valve 2/A65
4500F =
[R63
= 11KQ
L
Cs2]
e O/
oo MF
poel o = .
= h ,J-
=> ——
z : e
RSCE = £l SRz
Foo= = p =470kt
KOZ = o
T R60 T
270KQ
Chassis

Fig.’ 2.—Circuit diagram of the line timebase generator.

the set is working. If this action upsets the lock
the valve should be replaced.

It sometimes happens that poor electrical con-
nection between the valve pins and the valve
holder sockets gives the same symptom, but rock-
ing the valve in its holder while the set is working
reveals this trouble without difficulty. Cleaning
the valve pins with fine cmery cloth clears the
trouble. Also a check should be made of the
soldercd connections on the valve holder tags.

Line Contral at End of Range

This symptom is caused in most cases by value
increase of R60, and in models which use a pot
and series resistor by value increase of the series
resistor.  Alteration in the characteristics of V3
may also be responsible. and changing this valve
with another of the same type in the recciver
may save the purchase of a new valve. Another
way of securing balance is by adjusting the value
of R60 until the line locks within reasonable
range of the control. If the locking point occurs
with the line capacitor pre-set pretty well un-

(Continued on page 347)
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Television Receiving Licences
'[‘HE following statement shows
- the approximate number of
Television Receiving Licences in
force at the end of November,
1958, in respect of receiving stations
situated within the various Postal

Regions of England, Wales,
Scotland and Northern ftreland.
Region Total
London Postal... 1.635.979
Home Counties 1.108.070
Midland... 1.377.745
North Eastern... 1.407.740
North Western... 1,208,904
South Western... 700,552
Wales and Border Counties ... 509.970
Total England and Wales 77."48.960
Scotland 085,683
Northern Ireland 96,049
Grand Total 8.730.697

Improved Shadow Mask Tube

HE Radio Corporation of
America have been devot-
ing a considerable amount of
attention towards improvements
in the performance of shadow
mask tubes. which at the moment
seem to provige the best colour
television pictures in the U.S.A.
The newly developed glass bulb
has increased filtering in  the
faceplate glass while the shadow
mask itself has both a graded
and tapered hole. This brings
about an increased light output
and a picture of better contrast
in conjunction with an clectron
shield. A better  polepiece
assembly and improved gun are
also contributary factors in pro-
viding this upgraded perform-
ance.
Television in Berlin Buses
IT is reported in the ** Frank-
furter Rundschau ™ that a
West  Berlin transport firm s
putting two new buses on the
Bertin-Frankfurt route equipped
with television.  The receivers
are British made Ekco portable
models which operate from 12

volts.  The first use of these
receivers in West Berlin buscs
was reported last May and the
idea is spreading.

Instantuneous Audience
Ratings

IN the U.S.A. intensive effort

is heing directed towards the
finalisation of an electronic
system  which will enable a
speedy compilation of television
audience ratings. In addition to
New York. six other large cities
have been installed  with  the
necessary cquipment. A cross-
section of the various sets in the
cities concerncd have a trans-
ponder fitted. This receives a

pulse over television lines every
automatically

14 minutes and

transmits back the information
as to whether the set is in opera
tion and also the particular
channel it is tuned to. The
control office analyses all the
results. prints these results on
tapc and activates a display
board to enable visual observa-
tions to be made of the various
channcls.

Moon-scanning Camera
S. Navy scientists  have
*designed and built an 8lb.
scanning system o picture the

moon.  The unit was in the
Pioneer  Rocket  launched on
October  11th, 1958, in an

attempt to reach the moon. Con-
structed at the Naval Ordnance
Test Station. China Lake. Cali-
fornia. the camera is designed to
scan the moon from horizon to

A crystal-stabilising transmitter, weighing 21oz., used in the TV type moon-
scanning cameri.
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horizon, covering the whole
surface as the rocket orbits the
moon. The picture was to have
been transmitted 240,000 miles
tc a special Air Force receiving
station in the Hawaiian Islands.
Power for the system is cupplied
by a battery pack weighing
almost Sib. with enough cnergy
for three hours of continuous
operation.

Teaching by Television
ELEVISION broadcasts to
- schools in this country
have now found a useful niche
in the cducation programme, so
it is refreshing to find that
Pucrto Rico inaugurated early
this year a station in San Juan
which is devoted exclusively to
cducational programmes. The
Government  Department  of
Public Instruc'ion on this island
is responsible for the project. It
is quite non-commercial and
theretore does not compete with
other stations on the island, and
not only arc the children catered
for wi'h broadcasts during the
rormal school hours but adults
have a share during the evening
transmissions which deal with
subjects appropriate to grown-
ups and high school students.

Radio and Television Course

’I‘HE Middlesex County Coun-
cil recently anncunced their
arrangements  for the Spring/
Summer 1959 Radio and Tele-
vision Course which commenced
on January 6th, Mondays and
Wednesdays, 7.0-9.0 p.n. Fees
will be per session of two terms:
20s. per session for one evening,
25s. for two cvenings. Mr.
Barnes is in charge during this
session. There is still a little
room. Enrolment should be
made to Mr. E. N. Fennel,
B.Sc.(Econ), F.R.GS., L.CP,
Head of Institute, Wesley Insti-
tute, Wesley Road, Stonebridge,
N.W.10.

TV for Italian Nuclear Power

Station

A CONTRACT to supply tele-

vision equipment to the first
Italian nuclgar power station at
Latina has been awarded by the
Nuclear Power Plant’ Company
to Pye Ltd.

The Latina station is expected
lo start operating towards the
znd of 1961 and the television
2quipment will be similar to that
being supplied to the A.EA..

TELEVISION TIMES

cstablishment at Bradwell which
is now under construction.

It is felt that the awarding of
this contract to a British firm
«clearly demonstrates the lead
which this country holds in the
peaceful uses of atomic energy.

New E.M.L TV

Camera
HE E.M.L. colour television
camera channel Type 203,
is the most versatile and com-
pact colour camera ever devel-
oped. Utilising three vidicon
tubes and a novel optical system,
it has the advantage of being
cheaper and much easier to
opcrate than the more elaborate
three image orthicon camera
previously produced. The colour
rendering is more accurate, and
simplicity of operation makes
the cquipment specially attrac-
tive for industrial, medical and
scientific uses.

Its large contrast range cnables
first-class outside brcadcasting
in colour and good picture
quality even under poor lighting
conditions. It is considerably
lighter and more compact than
anything prcviously  produccd
cither in this country, Europe
or the United States. The camcra
has been designed to opcrate on
405, 525 and 625 line standards.

The general style of construc-
tion of the cquipment follows
the new E.M.L. practice, and
takes the form of a series of
standard cases which are fitted
with handles for portability and
fit into standard 19in. cubicles

Colour

or consoles. The units are
mounted on runners so as to give
casy access to the internal

assemblies. The efficiency of the
camera’s novel optical system is
several times that of relay lens
types. It has been designed so
as to cnable the maximum
amount of light to fall on the
photo-conductive surfaces of the
vidicons.

Completion of the First .T.A.
Service

PLANS for the practical com-

.pletion of its present
television service by 1960 have
now been provisionally approved
by the Independent Television
Authority. According to these
plans, the last programme com-
panies will be appointed this
year and the last, major service
areas will be provided with pro-
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grammes in 1960, four years
before the end of the 10-year

lifc of the Television Act of
1954.

The Authority has so far
appointed 10 independent pro-

gramme companies: Associatcd-
Rediffusion; Associated Tele-
vision; ABC; Granada: Scottish
Television; T.W.W.; Southern
Television; Tyne Tees Television:
Anglia; and Ulster Television.
Of these ten companies. seven
are already supplying pro-
gramines. The last three begin
programme transmissions this
year: in the North East in
January and in East Anglia and
Northern Ireland towards the
cnd of the year. More than
91 per cent. of the population
will then have been brought
within the Authority’s service
areas.

BBC Contract for New E.M.I.
Camera

’I‘HE BBC has placed an order
with E.M.I. Electronics Ltd.
tfor ninc vidicon camera channels
Type 201, for use in various
interview  studios throughout
this country. This is a new
design television camera. using
printed circuits and plug-in
techniques to reduce weight and
size to a minimum while at the
same time retaining all the
normal facilities. It is specially
suitable for the export market,
where broadcasting organisations
frequently require a low-priced
channel—the vidicon. camera
costs approximately half as
much as those using other types
of pick-up tubes. -

The vidicon camera channel
produces broadcast quality tele-
vision signals on 405, 525 or 62§
line standards, using E.M.L
vidicon tube Type 10667S, RCA
vidicon Type 6326 or any
equivalent tube. The camera is
fitted with a four-station turret
and has optional remote control
of focus, turret and lens
aperture.

The control unit may be up to
S00ft. away from the camera.

Radio Show 1959
THE Radio Industry Council
announces that the 26th
National Radio and Television
Exhibition will be held at Earls
Court, London. from Wednes-
day, August 26 to Saturday,
September .5, with a preview on
Tuesday, August 25.
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An experimentai camera using an image dissector tube.
TT is amazing how cases arise in radio and
& television where development reveals that a
full circle is turned in the investigation into
devices designed for the improvement of the
service.  For this reason it is essential not to lose
sight of some of the earlier schemes proposed.
cither for the transmission or the reception of
television signals. In many cases, further advance-
ment was halted because of the non-availability
of certain materials but subsequent rescarch may
have provided alternatives. The original devices
worked, but did not give the satisfactory results
required for general use. in spite of the relatively
lower standard of acceptance then existing.

Brightness
It has been said many times that the Jow overall
brightness of tefevision pictures is a drawback

TELEVISION

SIDELINES OF
TELEVISION

TV's LESSER KNGWN DEVICES
By H. J. Barton Chapple, B.Sc.

343

“and this becomes more marked it comparison is
made  with the home c¢inema where the Ft
Lambert brightness of the screen exceeds that of
the cathode ray tube fluorescent screen.  Any
scheme to improve the light output of the conven-
tional cathode ray tube receiving device chould
therefore find favour and. among those attempted.
mention can be made of the secondary cmission
cathode ray tube. In cssence the idea was (o
make the scanning beam of clectrons function as
a rclay. for then the beam need not be of the
same intensity as when screen luminescence is a.
direct function of the energy in the beam. This
converter effect 1s brought about by making the
main beam produce a sccondary emission, so that
the electrons released in this way. after accelera-
tion. give increased light output as a result of
their impact on the original fluorescent screen.

The device. as proposed originally. resembled a
standard form of cathode ray tube with the usual
gun and main electron beam focusing and scan-
ning assemblies. but interposed in front of the
tube’s fluorescent screen was a secondary emission
screen with an external electro-magnetic coil for
focnsing the secondary emission clectrons.  The
screen was a very thin membrane, coated on the
side facing the fluorescent screen with a substance
capable of emitting secondary clectrons when
heated by the impact of the electrons in the main
beam. The secorndary electrons released are
accelerated to the front screen by a positively
charged semi-transparent metallic layer at the
back of the phosphor layer of the main screen.
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A pictorial representation of a grid cell multiplier.
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Scanning Aperture
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Electron
Muttiptier
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The image dissector tube.

Tocussing is undertaken by the electro-magnetic
lens and, depending on the accelerating potential,
thc impact of the secondary image on the tube
front gives a brighter resulting image. The main
difficulty seems to have been associated with the
design of a suitable membrane capable of with-
standing the tube’s electron beam impact and the
resulting rise in temperature brought about by
this process.

Image Dissector Tube

Although the image dissector tube, designed
originally by Farnsworth. did not provide such
satisfactory results as the Iconoscope, it was a

Lens Etectron Lens Remote
beam screen
S,
A
-~ . Gun, ::
Light Crystal e
source screen * Focusing
Coils

Basic details of a light rclay C.R. tubz.

very ingenious device. Instead of a beam of
clectrons being made to scan a mosaic. on which
was focused the scene or object to be televised.
the complete electron image produced by the
optical image was accelerated and focused at the
remote end of the tube. Here the line and frame
scan coils caused this image to pass bodily over
a tiny hole in a plate electrode. Thus the image
was split up into a continuous video signal. but
since this signal is weak in intensity, amplifica-
tion is provided by an electron multiplier.
This. in the extremely simple case. was com-
posed of two plates energised by a radio frequency
oscillator which caused the eclectrons to strike two
sccondary emission dynodes several times
alternately. These impacts brought about a
cuniulative increase in signal strength because
the cecondary electrons so released joined with

PRACTICAL TELEVISION
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Etectron Lens the main ones until collection was

e effected finally by the terminal

collector. This scheme of overall
gain was devised to compensate
for the lack of the image storage

_Cathode
effect of the Iconoscope.

Electron Multiplier

Improvements

Improvements in the c¢lectron
multiplier have taken place sub-
sequently and varying designs have
baen used either in conjunction
with the image dissector tube or
separately accordingly to require-
ments. One of the most efficient
of these has been applied for use
in conjunction with a photo
clectric cathode and has a chain
of secondary grid amplifying
stages as illustrated. The electron current passing
in sequence down the chain is amplified
at each stage. the grid surfaces being treated
to give a high secondary factor, but in the
illustration this is shown as triple multiplica-
tion. There is a seccondary reflecting plate
at the end of the parallel mesh grid stages
and being a hard surface this has a higher
secondary emitting factor than the open mesh
grids.  With this type of multiplier very high
gains can be effected.

If a television picture corresponding to the
correct modulating signals can be built up on a

(Continued on page 347)

A photo electric cathode in conjunction with a multi-section
grid multiplier.
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-19. | Datg 8 2 ECIAS 13 610 e 86 . ~3m., 24 6 12001t 31 8

1,2001t.. 30 ~ 0t ., 45 ~

re Beels (Crboned) T mectal, 16 Fin. plact e

SPECIAL PRICE PER SET
RS, 1T4, 185, T84 o1 589, or AN .. 278
|

RECORD PLAYER BARGAINS i
36 (M, 3 8.

New Reduced Prices!
SINGLE PLAYERS i-.peed BSR (TI'W), 35
92¢: i-qywed COLLARO JUNIOR, €0 -: -1 RECORDING TAPE.—1.utn 1t 1
i-prid GARBARD (1 <.Pv. £7.15.0, GAR-

RARD ¢F\ ME. 111, £0.5.0. Carto atnd e, 3 11 RE-GUNNED TV TUBES

|
|
|
AUTGCHANGERS _tcpucd BSR ('a%), { GENUINE OFFER | NCW REDUCED PRICES |
6.19.6 : B
I
|
|
|
i

BRS,BRT, 607, 6V

n. Plastic reel,
| B rees B GQuality Fuotier. Fieh Poved, 22 6.

d-speed  COLLARO,  £7.1¢ New Heater, Cathode and Gun Assembly | 80 OHM CO-AX CABLE

GARRA'ZD (RC121 00 ME, 1D Plugem b can now be fitted to yeur old Tube—
\:':n.” ““;:,ﬂmxlulo gnf rrl‘.v‘.l.tl :,:“i \” Reccnditioned virtually as new. FuIIyI
i "‘;:'I',‘_‘ i ﬁﬂ'i:, i ,m:.,'d\' Titted gucranteed to highest standards—as uscdl
Tighiweglin orsstad gncksup and twin sapphiee by our own Service Dept.

Sl Complete and temdy o nee. 12in. £8.  l4in. £8.10.0. 17in. £10.
FINEST SELECTION AVAILABLE— Regret auly Mollard aund
ALL BRAND NEW AND GUAR. Delivary .« pprov. 7 i s, H

Listed ahove are only & few itema from aur vers large ITRANSFORMER & COIL WINDING CAPACITY

Sewteaiepeeed, oweboss ligh s nality 8 olon

Comavil S tanded comducton, stardand dim.

dia. Fan.oes ONLY 84, jer yond.
Feeowhat you cave by crderige

I wadss L 1286 403 s, 20 -

s ties at present. Care, 14, [

[EERNR AN A

w1l

stock,  Fend Sd. stamp today for Complele Bargain List. AVAILABLE FOR PROTOTYPES & SMALL RUNS

N Terme ! CW.0. or C.O.D, Kindly male cheques, P.0s, elc., payable te T.R.R. Pox|Pacl ‘ng up to Wb T4, Ub. 1L, 5B, 178, 315, 2/e, 1016, 2/9.
Hours : 9 a.m.-6 p.m. U p.m. Wed. Open all day Saturday.

RADIO COMPONENT SPECIALISTS (. 194
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (tho 2188
50 yards Thornton Heath Station, Buses : 130A, 133, 159, 166 and 192
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RADIO SUPPLY CO.

NO C.0.1). under £1,
. 1o 6 p.m,
"Full 1ist 64.

Post Terms C.W.0. or C.0.D.
2/9 under £5. Oben to callers 9 am
with enquiries, pleas?.

R.S.C. TRANSFORMERS

Fully Guarantecd
Interleaved and Impregnated.
Primaries 200-230-250 v. 50 e/s screencd
TOP SITROUDED DROP THROUGII
230-0-260 v 70 ma, 6.3v2a,5v2a,

(LEEDS) LTD., Dept. N,
ARCADE, BRIGGATE,
Postage 1/9 extra under £2.
Wednesdays until 1 p.m. S.ALLE.
Trade supplied.

BATIERY SET CONVERTER KIT
All parts for converting any normal type
ot Battery Receiver to A.C. mains 200-250 v

50 c¢is. Supplies 120 v, 90 v or 67 v at 40 ma.
fully smoothed and fully smoothed L.T.
of 2 v at 0.4 a to 1 a. Price including cir-
cuit 49/9 Or reajy for use, 9/9 extra.

215-0-27"

350-0-350 v. 160 ma, 6.3
452')—%50v250ma 6.3
125v3a,5v3a ..

400-0-400 v 250 ma. 5v 28,5V 2 a .

5/7 COUNTY
LEEDS, 1

EX-GOVT., MAINS TRANSFORMERS

All 200-250 v 50 c/s input.
Removed from New ex-Govt. units.
5v100ma.63v7a,5v3a
230-0-230 v80ma. 126 v15a,5v2a..
250-0-250.v 150 ma. 5 v3 a

v5a,b6v3a

v3a,b3\«1

260 16/9
350-0-30v 80ma,63v2a 5v2a. 189 | ALL DRY RECEIVER BATTERY -
g;gy:&-gag V100 ma. 63v4a dvia.. 23;9 e n;e:;gn\o'n"“of'\'a- &;Iilt pantSRIok ;‘;g EX-GOVT. SMOOTIING CHOKES—
3302350 v 19 ma. 63 v 4 . 5 V34 . 38/ | Sl:4i2in) to supply Battery Portablo 8 30 W lsh oromms 2
FULLY SIIROUDED UPRIGIT Tecelvers requiring 90 v and 1.5 v. Fully | 7o 00 e h 100 ohms Tropicalised .. 3 1
25)-0250 v 60 ma, 63 v 28, 5V 2a gmoothed. From 200-250 v 50 ¢/s mains. | 150 728 10'h 100 ohms Parmeito 6
Midget type 24 33iD. . L1719 | Drice, inc point-to-polnt wiring dia- | 355 T8 TN 40 omas Larm gy
2570950 v 100 mia. 63 v d'a, 5V 3a . 365 | ELaM3 8879, Or ready for use, 48/9. 152 ma 610 b 150 omens Trop. e
1303030 v 100 ma, 63 v4a 5via.. 238 | sui SUPPLY KIT.—Suitable for Blec- | (20 B8 00 Do) 00 11’
850-0-330 v 100 ma, 63 v 44, bv3a .. 239 | wic Trains. —Consists of mains trans. | o0 B8 550 Bo500ms Parmeko Dl
35)0-37) v 150 ma, 63V 1a.5vaa ., 539 | DEBOV 0 cos AC 12v 1 a Selenium | 5o TR 5% 040 QI 719
1252125 v 29 ma' 63vaa CT. 6 F.W. Bridge Rectifier. 2 Fuseholders, 2 o
48 CT.5v3n PR T aera guses %nanoetDlrectIi’ontSwlltch Variable _ELECTROLYTICS gNF V)
FILAVMENT TRANSFORMERS anioey Besalator. cartfally  99/9 orEe ™ o || corplen on
All wlth 200 250 v 5) ¢/s Primaries : 63 v EX-GOVT. CASES. Well ventilated. 16 mfd 450 v 219 8.15 mfd 450 v 3/1
IR AT R VL TR | e e e il ey | pifndnl v 4 | Ielimiged)
CHARGER TR ANSFORMERS BATTERY CHARGER OR INSTRUMENT | 5 mfd By ﬂg s i 250 ¢ 5"
21)-25)v0-9-15v1ta, 11/9:0-3-15v3a, 16/9; | CAS OULD BE USED FOR | 50mfd50v 1/9 | 150 mfd 450 v 5/
0-)-15v 52, 19/9 : 0-9-15 v 6 a, 22/9. AMPLIFER. Ouly 9/9. plus 2/9 postage. 109 mfd 25 v 2/3 100-100 mfd 3;‘)51)): 5/
POLE e TELEVISION RECTIFIERS SORmasy a3 | 1T MOTY,
*|’'Small Pentode 5,000 to 3 ohms ... 3/9 20 v 200 ma. 8120 3 x 1}inz. Brand g 4
SVODTHING CIIOKES New, 6/9. For 2007550 v 50 6l s
or b L.
TRERIREIAIIND o = B9 | EX-GOVI, VALVES (NhW) | mains. 12" months
6)m1 19 h 493 ohm3 ROTY; § O 1 TRIEae, A9 MBL 419 | B, e heaie:
;l)l L;lﬂl'\l 1lll/‘9r \lérﬂ R F(,Tll-‘ll;ll;% S5 7;9 | 6Q1G 9?1“1, D g é;g finished casebmf vor 13 v
v ma. g v 8) ma, 3 amp, S
gﬁl) v65'; rgg/ /116"12 201 v QFQ ma.43/9 5 SS{?AG g;g gﬁgGT g;g Egglm g,’re ang gariav\gle ci;r:alergee
v a. v a . H O ¢ selector. as us-
§i2v 28 FW. 773 ; 6112v 3a. 9/ 612V | 504G 8la | ehaC T, 819 ECOUL ai8 | T Y 757_ ;
4a,1311: 6/i2v.54.14/6: 612v6aF.W., | 6J5G  4/9 ¥ 113 : carr.  4/6.
1411 ; 6/12 v104a. 25/9 : 6/12V 15 a, 35/9. eksG  g/9 | 807 79 (BL32  3/8 | gy or 12 v 1 amp tvpe.
CO-AXTAL: CABLE iin. GSJTGT 6/9 | 1246 W8 IBLIL 59 | Alsosuitable for electric
75 ohms 14/35 © Bd. yil. V6G bk |2524G 9/9 | FW4/500 8/9 train power supply. Only
Twin-screened Feeder 11¢k. dd. 6USG 319 13524 6/9 | SP61 2/9 27/9. post 2'9,
SUPER-VISION LIMITED
R E B U I L T T B E s EVERY ITEM BRAND NEW AND GUARANTEED AT
LOW PRICES
Enameiled Copper Wire
12in. Type 31-74 - £6. 0.0. 12 10 45 SWG from 1176 Ib. Also zvailable in smalier quantities.
14in. Type MW 36-24/44 £6.10.0. VYalve Holders -
. Int, Octal, 4d. each. B7G, 4d. each. B9A, 6d. each.
17in. Type MW 43.64/69 .. £8.0.0. CER. B9A with scrocn. 1/9 cach,
2lin. Type MW 53-20/80 . £10.10.0. s
Sadi 2 to 100 pF., 5d. cach. 220-5,000 pF., 7d. cach. Ol to .
Customers must supply own tubes for rebuilding. 8. each.
Coil Formers and Scrcens
COMPLETE NEW ASSEMBLY §x § x b} .3 dia. with iron dust core, 2/- cach.
PURCHASE TAX PAID § x § x 2} .3 dia. with two iron dust cores, 3/- each.
Resistances .
Carbon.
IMMEDIATE DELIVERY 10 to 5 M. 1 W, 2d. each. 1 W., 4d. each. | W, (d. cach.
12in. Type MW 3[.74 £8. 0.0. 3va:// eadch- '
. ire ound.
14in. Type MW 36-24/44 ... £8.10.0. 2,200 5 M.} W, 1/3 cach. 5, 10 2nd 20 ohmsz. 12 W., 17§ exch.
17in. Type MW 43-64/69 .. £9.10.0. 5, 10, 50 and 100 chms, 20 W, 3/- czch.
. q Varizable T/V type gots
Carriage and Insurance 10/-. Free delivery Greater 3K, 5 K.,/ZS K"',Panch M., 2/6 each.
London. Cgen Slider type
MEMBERS OF THE ASSOCIATION OF TUBE REBUILDERS K., 5K.end 25 K., 1/9 each.
Volume Controls
VIDIO REPLACEMENT COMPANY .5 M., 2/9 ezch. .5 M. with DPS Switch, 4/3 each.
Electrolytics
HALES STREET, DEPTFORD HIGH STREET €0/100 mid., 5/6 cach. 32432416 med. 350 v. /6 cach.
LONDON, S.E.8. 23+4o hm(d., 450 v., 3/5 cach. Clips 3d. each. 5 mfd. 12 v.
. €ach.
Telephone : TiDeway 4506. Auto Translormers
X L S0 W. 1o 1,000 W, from £1.12.0 to £9.0.0.
Midland Distributors :— Send for list, price 3d.
INRAXIA LTD., 65, Coleshill Street,
Birmingham, 4. Aston Cross 1829. SUPER'VISION LIMETED
136 HIGH ST., TEDDINGTON, MIDDX. KINgston 4393.
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transparent media. an.ordinary optical system of
fenses and light source could be used to project
the picture on to a remote screen. This would
be a very attractive device and remove straight
away the defect of relatively low illuminations on
the fluorescent screen of a cathode ray tube. One
device which made use of this principle took
cognisance of the fact that alkali halide crystals
when subjected to the bombardment of cathode
rays darken in colour at the point where the
beam is incident at that moment. Furthermore.
as might be cxpected, the intensity of the electron
beam. where it strikes the crystals. controls the
depth of colour.

Varying Intensity

Untortunately. where the electrons of the
cathode ray beam strike the crystal lattice, the
metal jons as atoms causc a cumulative effect in
the path through the lattice, and this produces a
blurring effect. The image loses its sharpness of
outline and although the crystal layer thickness
could be reduced to prevent the atoms spreading,

Luminescent screen Secondary emission screen
’

Gun and
Scanning electrodes

Focusing couf

The secondary emission cathode ray tube.

when this is done the dark arcas of the reconsti-
tuted picture become less opaque and the black
section of the picture becomes grey.

Image Dissipation

Arother factor which arises with this method.
concerns the rate at which the screen image can
be dissipated to allow {urther images to be built
up as is required to conform to present television
standards. For this to happen. the crystal screen
has to be maintained at a high temperature and
this militates against simplicity of construction.
Other methods for influencing image dissipation
have been tried and many patents exist which
arc associated with this ingenious device but its
practical use on a full commercial scale has so
far not materialised.

Conclusion

These short descriptions of a few of television’s
lesser known devices. however. serve to indicate
that considerable ingenuity has been displayed by
inventors and cngineers and it would be a bold
man who would predict that the ideas would not
be revived in the light of more advanced present-
day knowledge. Naturally. as and when such
devdopmunts come along ddax]s will ‘be published
in this journal.
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TELEVISION TROUBLES
(Continued from page 340)

screwed. vibrations from the loudspeaker may
Jdisturb line stability owing to the looseness of
“the capacitor plates.

The value of R21 should be checked in pet-
sistent cases. and if it is discovered that R21 is
not employed in the model under examination.
the fitting of such a resistor may assist in climi-
nating the trouble.

Insufficient Width

This may be caused by low H.T. voltage or by
a fault in the line timebase. If the H.T. voltage
is below normal (normal is 200 volts at rectificr
cathodes), the 19Y3's should be checked for
emission and the surge-limiting resistors checked
for value (40 or 50 ohms).

If the voltage is normal or a little above
normal, low e¢mission of the line amplifier or
booster diode (21A6 and 1773 respectively) should
be suspected.  These valves. and also the 6ABR
line oscillator, arc best checked by substitution.

The 0.5 uF capacitor which is connected to
the width control inductor gives the symptom if
it lcaks or loses value. so this is worth checking.

White Vertical Burs at Left of Picture

This symptom should lead to a check of RS8,
the anode load resistor of V3B. Some models
use an 18 k& resistor. which should be replaced
with a 270 k& it the symptom is present.

Vertical shaded bars may be caused by a
spurious line timebase signal being picked up on
the acrial feeder. The effect is usua]ly present
at maximum contrast. but can be eliminated by
improving the acrial matching or by routing the
acrial feeder clear of the line output stage side
of the chassis. A check should also be made to
ensure that the focus unit gantry is adequately
braided to the receiver chassis.

| PRACTICAL WIRELESS

‘ CHIEF CONTENTS OF FEBRUARY ISSUE

‘ NOW ON SALE, {/3.
I
| PUSH-BUTTON MULTIMETER

: CONTROL OF STEREO BALANCE

RADIOGRAM CONTROL UNIT
REFLEXING SUPERHETS

| ANTI-INTERFERENCE AERIAL

‘ SERVICING RADIO RECEIVERS

| A" MAINS TRANSPORTABLE
TAPE RECORDER MATCHING

PRINTED CIRCUITS
i MAKING CHM-METERS
CAR RADIO IN KIT FORM
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Oscllatora—3

THIS ARTICLE DEALS WITH THE PUCKLE TIMEBASE

February, 1959

By R. Couvala

(Continued from page 290 of the Jcruary issue)

"YHE main disadvantage of the sawtooth
generators so far described in this scries is
that the waveform is cxponential, not linear.

What this means is that each is produced by
the charging of a capacitor through a resistor.
Now. when the capacitor is uncharged. there is
nc voltage across it, so the full supply voltage

HT

VIVWWY

!

AAAAAAAAA
- VWYYVVWY

R2

Rl

o AMAAAAAAA

L
T

Fig. 1.—Stable "multivibrator circuit.

R4

is across the resistor. The charging current (I_c)
may then be deduced from Ohm’s Law, and will

be given by lc = E?R

As the capacitor charges. its voltage rises. so
that across the resistor drops. Thus. in the
expression above. Er drops, so it is easily seen
that a corresponding drop must take place in
Ic: for this reason. the capacitor charges more
slowly. The current drops steadily all the time.
and thc voltage of the capacitor never quite
reaches that of the supply. For all practical
purposes. however, this latter fact can bc com-
pletely ignored as the differcnces between the
voltages will not be detectable on any normal
instrument.

From this. it can be seen that the waveform
obtained from the generator cannot be a straight
line. but will always be slightly curved. In order
tc counteract this effect. some designs of sawtooth
gencrator usc a pentode in place of the charging
resistor.

The Puckle Timebase

I{f you look at thc characteristic curve of any
pentode. you will see that the anode current
varies very little with the anode voltage for
constant screen and control grid potentials, over
a large range. A widely used generator using
this principle is the Puckle timebase. ’

In order to help us to understand the operation
of this timebase, we will first look back to the
multivibrator toc modify this circuit to obtain the
Kipp relay, or bistable multivibrator. The circuit
is shown in Fig. 1. At first sight it might be

thought that the two valves. whose circuits arc
identical. would pass cqual currents. but we should
note the existence of RS. This resistor provides
a bias circuit. making it possible to maintain
onc of the grids at a potential below that of the
cathode without the usc of any capacitor.

For instance. if VI is conducting. its anpde
is held at a fairly low voltage. and the
voltage on the grid of V2 will be given by the
potential divider R1. R4, This voltuge (Vg2) is
. R4
Y 2 == V; —
given by Vg2 Val (Rl R4

Thus. by a suitable choicz of values for RI.
R4 and RS5. the grid of V2 may bz at a much
lower potential than the cathode of V2. and the
valve will be cut oil.  There will therefore bo
no voltage drop across its anode resistor. so the
grid of VI may bz at a relatively high poicntial.
allowing the valve to pass current. which was
our initial a%sumptionA Thus. the circuit is in
a stable condition, and will remain so no matter
which valve is conducting.

Now, suppose that a positive pulsc is applied
to the grid of V2. V2 will conduct. causing its
anode voltage to drop. which will cause the
voltage of the grid of VI to drop. which reduces
the current in VI, raising Val and Vg2. Thus.
we have started a landslide. which results in V2
conducting and VI cut off, the other stable
condition.

We see now that we have a bistable circuit.
The circuit will remain in the condition in which
it is set until the injection of an cxternal vollage
large enough to switch the circuit over. Note
that the switch action described above may have
been caused equally well by the receipt of a
negative pulse on the grid of VI.

“Flip-flop ”’ Circuit
Now wec_ will pass to the so-called ** flip-flop

circuit, which is a cross betwecn the frec-running
multivibrator and the Kipp relay. The circuit is

é% C L G

"HI

AAAAAARA

AAAAAAAAARA
YWYAWWW

9 ve

ARAAA
WYYV

VYYVVVVYWY
AAAAAAAAAAA

AARAAA

Fig. 2.—(Left) The ** flip-flop *’ circuit. -
Fig. 3.—(Right) Explanatory ‘‘flip-flop”™ timebase for
Fig. 4. .
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Fig. 4.—7The Puckle timebase.

shown in Fig. 2. This circuit does not use the
conventional multivibrator form. but rather the
cathode-coupled form described in our last issue.

If we consider that VI is conducting, the
cathodes are held above the voltage on the erid
of V2. thus V2 is cut off. Now. a segative pulse
on the grid of VI will cut off this valve. dropping
the voltage on the cathodes. This causes V2 to
conduct. which reduces Va2, reducing Vel and
the action continues.  Ultimately, VI is cut ofl.
and V2 conducts, holding Vgl "low. until C is
charged.

~When € has charged sufficiently to  allow
V1 to conduct again, the cathode potential rises
shightly. sthus reducing the current in V2. and
another landslide occurs. at the end of which V1
1s conducting. V2 being cut off. This will be
seen to be a stable condition.

If we can couple this flip-flop circuit suitably
to a charging capacitor. we can arrange that the
charging of the capacitor can trigger the action
of the flip-flop. and the conduction cf V2 can
discharge the capacitor.

[t will be recalled that the operation of the
flip-flop was triggered by the fall in voltage of
the cathode of V2. In Fig. 3, the capacitor C is
charged through the resistor R. thus the cathode
of V2 starts at a high positive potential. and falls
slowly. The grid of V2 is held at a fairly low
level by the conduction of VI causing a voltage
drop across its anode load. When the voltage
on the cathode of V2 drops to this value. V2 will
conduct.  This drops the anode voltage. which
drops the grid voltage of V1. thus increasing the

grid voltage of V2. The landslide foilowing
results in V2 conducting, discharging C. and the
x ¥
HT. Ry " hY
HAS H N\ [N
o, HIN HANY [N
H . [N NS "oy,
N S VR N A N
s SO R A
. (N (O H N ! S
] N A o ! 5
1 . N K e ¥ .
H X k H N kS
e — e —_——a - x - o —— Y
Amplitude
ontro/

Fig. 6.—Kffect of amplitude control on frequency.

TELEVISION 349

grid of VI being held negative, pending the dis-

" charge of the coupling capacitor.

When this discharge is complete. VI once more
conducts slightly, thus reducing the grid voltage
of V2, which again results in a landslide, at the end
of which V1 is conducting, V2 is cut off. and C
is once more charging through R.

Amplitude Control

As a refinement for the circuit. we might add
an amplitude control. by variation of the anode
load of V1. This alters the voltage on the grid
of V2. thus controlling the voltage at which C
starts to discharge. In addition, we could usc a
pentode for VI. which will provide a very good
method of synchronisation. If we connect the
circuit of Fig. 3, using the suppressor where grid
is shown in VI. the action will be unaltered.
Injection of a relatively small negative voltage on
the control grid will result in the cut-off of Vi,
and thus the discharge of C.

These refinements are added in the circuit of

Fig. 4. and also the constant current pentode
circuit to which reference was made carlier.
An interesting point is the fine frequency
control which is fitted to the pentode. V3. In a
pentode. the screen grid potential plays an impor-
tant part in deciding the anode current. so varia-
tion of this potential is used to vary the charging
current of C. thus varying the sweep speed of
the waveform (seec Fig. 5). It should be noted
that. as shown in Fig. 6. the amplitude control
has a considerable cffect on the sweep frequency.
(To be continued)

REPLACING C.R. TUBES—2

(Continued from page 338)
the cabinet and roll the four rose-shaped washers
back until they meet the underside of the tube
cradle bracket. then refit the washers and long
nuts on top. Screw the spot wobble switch
panel back. check that the tube cradle is firmly
fitted in the cabinet and then turn the cabinet
upright.  Refit the chassis. reconnect the plugs
and sockets, and replace the two chassis bolts into
the rear flange. Switch on, apply a signal. and
when the U25 warms up rotate the ion-trap
magnet in conjunction with the brilliance controtl
and focus magnet until the brightest possible
in-focus picture is obtained. Re-centre the picture
and straighten it using the shuffie plate and scan-
coils.

If the shuffle plate does not bring the picture
into the centre. the entire focus assembly can
be moved, with the shuffle plate in mid-position
to provide the final adjustment. When all is set
up and tight, rcfit knobs. side panel and back.

(To be continued)
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ECENT articles in these pages on the colour
TV programmes. coupled with the various

colour transmissions carried out by the
BBC have resulted in a great increase in the
interest taken by readers in this aspect of the
hobby. As a result we are receiving letters asking
why we do not publish circuits or other data to
cnable readers to carry out experiments in con-
junction with these transmissions. There would.
however, be little use in our giving such data as
there are one or two things which prevent the
amateur from making full use of the
transmissions.

First of all, it must bec remembered that the
main item in a modern colour television receiver
is the picture tube. For the system which is at
present being experimented with by the BBC use
is made of the Amecrican R.C.A. shadow-mask
tube. The principles of this have already been
cxplained in thesec pages and it is important to
remember that at present these are not being
made ‘in this country. Manufacturers who arec
taking part in the experimental transmissions and

PRACTICAL

Liperiments

KEY TO THE RECEIVER SHOWN ON
PAGE 351.

1—Defiector coils.

2__Convergence coil assembly.

3—DPurity magnets.

4—Blue beam positioning magnet.

5——FEqualising magnets.

6-—Polythene sheath (covering 23 kV metal
bodied tube, and graphite coated as EHT
condenser). .

7—Convergence chassis.

8—Line timebase and EHT unit.

9—Tuner unit.

10—L.F. deck.

11—Chrominance channel.

12—Reference oscillator.

13—Power pack.

TELEVISION February, 1239

DETAILS OF SOME OF THE FEATURES OF
THE PRESENT EXPE

cndeavouring to develop a modern colour
recciver are importing these tubes from
America under special arrangements. and
it would appear that thc ordinary man in
the street is not able to obtain onc of these
tubes.

Without such a tube there is little object
in wiring up a rccciver as the results can-
not be seen. There might be one way out
of this difficulty, namely by feeding the
three images separately to a standard tube
(or to three tubes in an

2 e e

extreme case) but one
would have no guidance.in
such a case other than
degrees of shade. and in
monochrome faults in the
various  colour | circuits
would not be visible.

Svstem Not Definite

Apart from this grave draw-
back, however, there is cne
other point which neceds bearing
in mind. It is not yet ccrtain
that the system which is being’
used (a modified form of the
American N.T.S. system) will be
the one which might eventually
be adopted in this country. It
is true that the modified system
—a modification resulting from
the use by us of the 405 linc
definition—has  shown  great
promise. and those who have
seen a colour programme will
agrec that the designers have
done a wonderful job of adapt-
ing the system. At any timgc,

however, some ¢ngineer may yiow of the latest C
come along with a totally new M
idea which may prove morc

practicable, and would render the present

apparatus obsolete. Readers must bc warned.
therefore. that colour is not “just round the
corner " as some papers have led them to believe.
Even assuming that the present scheme will
eventually be adopted. there is still much ground
to go over to produce a “mass production”
colour recciver. To assist in assessing the work
involved, some indication should perhaps be given
of the complexity of the modern receiver as being
used for experimental work.

Typical Receiver

On this page are scen two views of the latest
model being used by the G.E.C. for cxperimental
work, and although this has now bcen consider-
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RECEIVER AS USED FOR

ably reduced in size from that which we saw a
vear or so ago. the illustrations give quite a good
idea ¢f the amount of apparatus which has to be
crowded into the receiver.  Starting with the
tube, these arc generally 21in. in diameter. and
arc of the all-metal circular type. As can be
scen in the two views of the receiver. special
magnets arc positioncd round the periphery of
the tube to counter the earth’'s magnetic field at
the point of reception. On the neck of the tube
arc the normal type deflector coils, and in addi-
tion. a convergence coil

f=

assembly, purity magnets, blue
beam positioning magnet. and
cqualising  magnets. This
assembly alone shows the degrec
of complication which is to be
met, in addition to the various
sections of the circuitry
employed.

The following notes are given
in connection with this particu-
lar sample receiver - by the
G.E.C. and it is to be hoped that
they will answer many of the
questions which have been raised
by readers who are keen to take
an interest in this side of the
hobby.

The new colour receiver. the
fifth developed by the G.E.C.. is
believed to be the simplest yet
made anywhere in Great Britain,
and it is claimed that its colour
reception standards are unsur-
passed. Complying with the
principle of “ reversed compati-
bility.” black-and-white reception
is also excellent.

.C. experimental colour

iver.

Sizeandl-’erformanccPr})blems

Although the research team do
not claim that all colour. problems have been
solved. they have overcomc many of the difficul-
ties encountered in combining small size with
good puformancc The power pack was one of
the main problems when size was considered. 1t
was scaled down by introducing an A.C./D.C.
technique and series operation of the valve heater
chain.

Performance problems were mainly those of
definition. registration and fringe signal condi-
tions, consistent with long-term stability. Carc
had to be laken 1o ensure that definition was of
high quality monochrome standards. and this
meant that the colour de-coding circuits had also
1o be very carefully designed.

The shadow-mask R.C.A. tube presents certain

PRACTICAL
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difficulties in registration of the three colour
images. Improvements have been made at

Wembley by applying passive networks—with their
inherent stability and simplicity—to the 405 line
system.

Fringe Conditions

The G.E.C. team has now been able to ensure
good colour reception cven with a poor signal.
by paying special attention to the synchronising
of the sub-carrier oscillator. Using the G.E.C.
Research Mobile Laboratory for testing in the
Brighton fringe area, it was in fact found that
colour reception was slightly more acceptable
than the corresponding picture on a monochrome
receiver.

Technical Details

The cxperimental colour receiver shown (|'pr
TT14) is fitted. as has alrcady been mentioned.
with an R.C.A. 2lin. shadow-mask tube. Type
21AXP22A. It has a complement of 35 valves
and a total power consumption of 450 W. By
using ‘G.E.C. metal rectifiers and * series run
techniques it has been possible to accommodate
the receiver in a cabinet measuring 213in. X
284in. X 3tdin.  Further developments are
expected to cnable a yet smaller cabinet to be
used.

While most of the circuits used in the receiver
conform 1o fairly conventional practice in colour
work. some of the circuit details are novel and

great care has been taken to cnsure that the
circuits used are operated under optimum
conditions.

In designing the receiver. the aim has been to
provide accurate convergence or registration of
the three images on the tube; adequate bardwidth

o

G & @

Another view of the G.E.C. recciver. A key to the
sections will be found on the opposite page.
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and definition with correctly shaped frequency
response characteristics in both luminance and
chrominance channcls, together with full D.C.
maintenance: and stable and noise-free reference
signal generation from the colour burst. In
general, a good quality picture has been the goal
rather than extreme cconomy in valves and
circuits.

Small Power Pack

The receiver power pack incorporates direct
rectification of the mains supply to provide one
H.T. line of 250 v. at 200 mA. and a second H.T.
line of 450 v. at 400 mA is obtained by a voltage
doubling circuit. A stabilised negative line of
— 150 v. is also available for bias supplies.
G.E.C. metal rectifiers arc used. and the whole
power pack unit measures only S3in. X 7in. X
1lin. Most of the valves in the receiver are
series run, but two small transformers supply the
higher current valve heaters and line timebase
valves.

The tube EHT supply of 23 kV at 1 mA is
obtained directly from the line flyback without
voltage doubling. and a triode shunt regulator is
used to stabilise the EHT and thereby minimise
the cffect of EHT changes on the convergence of
the three clectron beams.

Passive convergence circuits are fed from the
line and frame timebases and supply the appro-
priate current waveforms to the dynamic con-
vergence coils mounted round the neck of the
tube. D.C. is also applied to these coils for
static convergence adjustments and all the pre-set
convergence controls are easily accessible at the
front of the receiver. Linc and frame rastck
shift is controlled by D.C. injection into the
scarning coils.

Separate Crystal Detectors

On the signal side. a standard R.F. switchable
tuner feeds a slightly modified production type
I.F. deck. Sound rejection and sound LF. take-
off conform to usual monochrome practice. but
in the vision circuits two separate crystal detectors
(GEXS54s) arc used to provide isolation between
the luminance and chrominance channels. This
arrangement enables a high definition luminance
signal to be maintained, and when this is fed to
the ferrite loaded dclay line (to provide time
coincidence of luminance and chrominance)
small reflections in the line are prevented from

PRACTICAL TELEVISION
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disturbing the smooth and symmetrical chromi-
nance channel frequency response.

The luminance signal is amplified by two
video stages in a “bootstrap ™ circuit and is
ultimately fed in the correct drive ratios to the
three cathodes of the tube. Master brightness is
controlled by a bias arrangement in onc of the
video stages. and thc D.C. component of the
signal is maintained to within about 1 db.

“ Clamping >’ Triodes .

Two chrominance amplifiers with a 6 db band-
width of 500 kc/s supply two “ clamping”
triodes for high level demodulation along the
red and green difference axes. R-Y and G-Y.
After filtering. these difference signals are fed to
the red and green grids of the tube. and also
to a matrix amplifier which forms the B-Y
signal for the ‘blue grid of the tube. A reference
frequency amplifier provides the two appropriately

phased reference signals for the triode
demodulators.
A front panel chrominance gain control is

provided for adjustment of the colour saturation.

The continuous reference signal required for
synchronous demodulation is obtained from an
L..C. oscillator which is frequency and phase
locked by a two-mode A.P.C. loop. or D.C.
quadricorrelator, so that both fast pull-in and
good noisc performance are achieved.

One of the two detectors in the A.P.C. loop
provides a D.C. voltage only when a burst signal’
is present and when the oscillator is phase locked.’
Since this is a synchronous detector it provides’
an accurate indication of the presence of a burst
even under adverse signal to noise conditions,’
and is used as a colour “killer” control for
switching off the chrominance channel automatic- "
ally when a burst signal is absent. Thct output
of this detector is also fed as an automatic-
chrominance control or A.C.C. signal to bias
the chrominance amplifier from which the burst
output is taken.

The colour burst is separated from the chromi-
nance waveform and amplified before being
applied to the A.P.C. detectors. The separation
is carried out_by a gating circuit which switches
on the burst amplifier only during the burst period
of about 4 us. In order to be quite independent
of line timebase synchronisation, the gating circuit
operates from the back edge of the line sync
pulses appecaring in the sync separator output.

Advance of Australian TV
By G. wW. OLIPHANT

THE year 1958 has bcen a boom period for
Australian Television. At the end of 1956
3.612 receiving licences had been issued, this
figure had incrcased to 166,576 by the end of
1957, and the figure of 415.245 for October. 1958,
shows that the total will be near 500.000 when
statistics are compiled for the end of the ycar.

This figure is the more remarkable when it is
considered that. at the present. only Sydney and
Melbourne have transmitters operating. and that
the cost of a receiver is around £160 sterling.
An Australian TV licence costs £4—and this does
not cover radio, which is an additional £2!

British manufacturers arc well represented in
the Australian field: Pye. H.M.V.. Ekco and
Ferguson (who scll under the trade name
“ Atlas ") are in the market. competing with the
American Admiral and Healing. and the giant
Australian firm Amalgamated Wireless Australasia.

The Australian standard is 625 lines at 50
frames. Twenty-one inch is the popular size
screen. and the recent advent of the 110 degree
tube is rendering the former 90 degrec tube
obsolete. A.C./D.C. sets are not popular—Ekco
arc the only large firm marketing a set without
a mains transformer.

1959 will give a further impetus to the industry,
with the opening of transmitters in four State
capitals. Brisbane, Adelaide, Hobart and Perth.
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TV Receivers

THE SECOND ARTICLE OF A SHORT SERIES DEALING WITH THE USE OF TRANSISTORS

IN MODERN TELEVISION EQUIPMENT
(Continued fromn page 282 of the January issue)

The Video I.F. Amplifier

L E YHE serics resonant rejector circuit employed
(C41. C42, L26. Fig. 7) lends itself to
achieving a high Q. and it is connected in

shunt with the tuning coil (L2S) in the collector

of the nrst stage. ’

The tuning frequencies and working Q's are
based on a flat staggercd sextuple design. the
tuning frequencies being L24, 16.75 Mc/s; L28,
17.25 Mc/s: L25, 17.75 Mc/s; L30, 18.25 Mc/s;
L27. 18.75 Mc/s; 1.29. 19.25 Mc/s. One-to-one
bifilar wound transformers are used throughout
as the tuning, coupling and phase changing elements.

The centre frequency gain is 72 dB with a
maximum o utput

mately § mA, and for full ouiput (specch and
music) approximately 27 mA.

For convenience in handling as a scparate unit
the two 15 ¢ speakers connected in series are fed
capacitatively from the output stage. Direct
coupling with a small blocking capacitor in the
feedback loop has advantages beth in perform-
ancc and cost if the resulting split battery is
acceptable.

Video Stage
Fhe conventional {1.F. transistor will conveni-
cntly provide a video output of about 8 volts
peak-to-pcak; the conventional television picture
tube requires a video

approximately 1.5 volts

The information given in this short series is

input of about 80 volts.

from the detector. A ; ) This is the measure of

R . e taken, with permission, from a Paper read to S
qud;:]sxgn Iu;nplfoydlrlg £ a the f’rzlerision Sociel;' by B. R. Overton, : :Ee pcrlobhlemj “h';‘h facﬁf
T i wenld Caive (COr i B.Sc.(Eng.), A-M.LE.F., and published in the | N Gonerner R e
GEQl WIS (NG COIE Journal of that Society. y COHGER 3 SLUED
siderably  more oUtpUL. 1 e e et e oo e STAREL

The detector load was .
kept low to give the maximum frecdom to the
designer of the video amplifier, but with the
video amplifier about to be described the detector
load could be increased three or four times.

As the LF. amplifier was designed as a separate
unit by way of an introduction to a detailed study
of the general wide band amplifying properties
of the experimental transistors, no A.G.C. was
attempted.

The number of stages used in the vision and
sound LF. amplifiers and the circuit technigues
for the future will depend on the precise charac-
teristics and spreads of production transistors.
From this preliminary work it scems that quite
practical tclevision I1.F. amplifiers employing
transistors instead of wvalves are technically
possible within thc next few yecars.

Audio Stages

The audio scction of the receiver has an output
stage based on a single-ended push-puil 200 mWw.
stage designed for battery portable radio receivers.
Advantage is taken of the higher H.T. line (12 v.
rather than 9 v.) znd the use of experimental
transistors to increasc the output to approximately
350 mW. The driver stage is transformer coupled
to the output stage and preceded by a preampli-
fier.

Negative feedback. is applied over the output
and driver stages; {ull output is achieved with
approximately 66 mV. input at 1.000 c/s. The
frequency response at full output is flat to within
3 dB over the range of 80 ¢fs to 4.5 k¢fs. The
upper frequencies arc deliberately attenuated by
increasing feedback to achieve better balance.
The current consumption of the whole audio
amplificr. under quicscent. conditions is approxi-

A good solution to
this problem will be an important key to the
introduction of transistors in television receivers.
There are, of course. a varicty of possible so%i-
tions 10 the problem. Obviously a solution which
does not involve a higher H.T. potential than that
required for the associated transistors circuits is
much to be preferred.

Hence. a high slope picture tube is a very
?ltrac!ivc possibility and this will be considered
irst.

High Slope Tubes

The behaviour of conventional cathode ray
tube guns has been expressed by a number of
workers. in empirical equations. The precise
form of these equations is not unanimously

- agreed, but for our purposcs the differences are

not important.
Taking the transfer characteristic as

_ Kva?
k= oo i )
Where [k=cathode current uzA
Vd=grid-cathode drive volts .

Vco=cut-off potential volts
K=a constant
and equating the drive to the cut-off potential we
have
Ip=KV co’/* approximately . (2
Ip=peak cathode current beforc com-
mencement of grid current.
In practice the factor K can be changed by the
designer very little (perhaps through the range
2.5 to 3.5) so if the cut-off is to be reduced with-
out unacceptable reduction in beam current a
very different gun is needed.
The first approach is to arguc as follows:

Where
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* Equation (2) refers to a conventional gun with
oné grid hole. Replace one hole by many holes
to make up the current lost by the required reduc-
tion of cut-off. From what has gone before it
is clear that a reduction of cut-ofl by a factor of
10 to 1 is desirable.

Thus according to equation (2) we require
some 30 grid holes to make good the peak current.

Consider now the cffect on spot size of putting’

30 holes ~in ‘the Wchnelt ¢ylinder (grid). ~ The
focused spot in the centre of a television picture
tube is a magnified image of the cross-over or
focus which occurs between the grid and anode.
The diameter of the cross-over is substantially
smaller than that of the grid hole itself. Typical
figures might be:

- Grid hole diameter. | mm.:

cross-over diameter. 0.1 mm.

Thus if spot size is not to suffer and other things
are to remain unchanged the 30 cross-overs
must be placed effectively within the original
cross-over diameter.  Quite apart from the diffi-
culty of achieving such a structure there are
further conscquences which must be considered.
With such small holes the penctration of the

TELEVISION “February, 1959

This in turn means that the clectrode spacings
(b) must be reduced and/or the anode field (V al/f)
increased. Present picture tubes are designed with
these features close to the limit for convenient
production.

The one high slope tube which has been
.described has a grid-cathode spacing about one-
third of normal without approaching the final
requirements of definition. Thus, a real invention
is required before a readily producible high slope
gun is available for use with transistors operating
off a 12 volt line. The need is well understood
by cathode ray tube designers so we may hope
that necessity will indeed be the mother of
invention.

There is. however, the possibility of an inter-
mediate high slope gun proving of use in a tele-
vision recciver using transistors.

Onc method of achieving an improvement of
slope is to increase the penetration factor (D=
1/u) of the gun. but this is only effective if cathode
modulation is c¢mployed. The idea is best
explained by a hypothetical example. Consider
a gun with a cut-off of 100 volts and a first.anodc
voltage of 50 volts. . The peak current (corre-
sponding to that' for a gun

OWF

| AAAMAAAAAA
V¥V

'O//’JF

with-a 100 'volt cut-off) will
be given when the grid and
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cathode are at the same
potential. If the grid-to-first-
anode potential is maintained
at S0 volts and the cathode
is madec positive the beam
current  will  be  reduced
rapidly. In fact, if the
penetration  factor (D) s
assumed to be constant with
change in grid - cathode
potential then cut-off will
achieve for a cathode-to-grid
potential difference (drive) of
about 35 volts.

As can -be seen from
equation (3) the dimensions
of the gun spacings come
down rather rapidly as the
first anode potential s
reduced. Furthermore, equa-

AAAA A
YYVYIVVVYVYY Y

*Q0S

HF - tion (3) is far from complete
for the range of first anode
+ poteniial being discussed and

LA S
*00SLF *00SuF
Fig. 6.—The sound LF. amplifier.

anode field will be inadequate—in other words—
the cut-off must now be increased.

Taking __Val &2
4K1 (b %f) 1.25
Where V al=first anode potential volts

Vco (3)

d =diam. of grid hole

K! = constant

b =cathode to grid spacing
f = grid to anodc spacing

We find that whereas we nceded to reduce the
grid hole by a factor of approximately 3 to
achieve the small cut-off we are forced to reduce
it by a further factor.

and in practice the penetra-
tion tactor has to be
increased more than the
cquation s.ggests for a given
improvement in effective slope.

It is doubtful if the *intermediate high slope
gurni " target can bc achieved now by this tech-
nique without some loss of performance in com-
parison with the standard tube. As it has obvious
advantages in conventional valve receivers we
may capect it to undergo considerable develop-
ment in the immediate future. Thus. it seems
very likely that the intermediate high slope tube
will be realised before the full high slope tube.

(Continued on page 357)
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Up to the Minute!
Comprehensive ! Authoritative !

7 36 praces
Nearly 800

SPECIALLY PREPARED
ILLUSTRATIONS

over 3,000 A-1 ENTRIES

Amplification;' Attenu-
ation; Audio-Frequency Trans-
mission;  Automatic Gain Con-
trol; Broadcasting; Communi-
cation Systems; Colour Television;
Detection; Direction-finding; Dis-

Aerials;

tortion ; Electrical Machinery;
Electrical Recording; Feedback;
Feeders; Interference; Loud-

speakers; Measuring Instruments;

Modulation; Oscillators; Powar
Distribution; Power Supply;
Public-address equipmant; Puls:

Code Modulation; Radar; Ratchet-
ing;  Receivers;  Rectification;
Relay systems; Senders; Stereo-
phonic Reproduction; Symbols,
Abbreviations; Testing and Fault
Tracing; Tilt and Bend; Tuning;
Transmission (general); Valves;
Vision Frequency Transmission;
VHF; Wave Propagation; etc.

PRACTICAL TELEVISIO
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YOURS on 7045

FREE APPROVAL/

THE ESSENTIAL REFERENCE
for AMATEUR or ENGINEE

Here's the complete A-Z guide, packed with clear explan- .
ations, latest information and valuable reference data, ot
that meets the practical man’s every need ! Essential to N
the enthusiastic amateur, practising radio engincer, appren-

tice or student. Over 3,000 easy-1o-follow entries deal

1 &:‘ %
thoroughly with every aspect of the theory and practice ﬁb@;
A%

A
4
of television, radio, radar, cte. New edition, brought bl
up to date by the inclusion of an appendix covering recent
developiments. Special reference section gives useful formulae, abacs,
etc. The most remarkable value in any work of this type ever published !
736 pages. Over 300,000 words. Nearly 800 iflus. De Luxe Edition,
handsomely and strongly bound, yours (if kept) for only 30/- (cash
price), or 11/6 down and 2 monthly payments of 10/- (31/6).

DO THIS NOW ! To accept this great offer, simply fill in form an.t

post in 2d. stamped. unsealed envelope to Dept. H.F.26. People’s Home Lihrary,
Odhams Press L(d., Basted, Scvenoaks, Kent. Book comes to you ON APPROVAL
—if satisfied you send remittance: (full cash or down
payment)—otherwise you return book within 8 days.
Offer applies in U.K. only (not Eire), closes Feb. 28.

l_Tn: Dept. 1[.F.26, People’s 1{ome Llbrary, Odhams Press Lid sted, Scvenoaks, Kent.
Please send me. WITHOUT OBLIGATION TO PURCHASE. Zncyclopaedin of Radio
& Television.”" I will EITHER rewurn the book in good eondition. postage paid. within
¥ days. OR send down payment of 11/6 eight days after delivery. followed by 2 monthly
instalments of 10/- (31/6). ALTERNATIVELY, 1 will send 1he cash price of 39,- cight
days after delivery.

SIZRALUIC. .ottt Occupation....c.o.o.ieniciiiiean s

(Persons under 21 will be sent a Guarantor Forn.) Age, if under 21

Put tick where applicable:  Cash [] Terms [7] Householder 7] Lodgings []
I Furnished Prems. | Unfurnished Prems. T} Hotel [ Live with Purents )

Firmiy affix
2d. stamp
inmargin
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MAKER’S SURPLUS
COMPONENT BARGAINS
WIDEY ANGLE 38 mm.
Line B.H.T. Trans. Ferrox-

cube core. 9-16 kV. ... 25°-
Scanning Coils. Low imp.
| line and frame ... 25'-

Ferrox-cube cored Scanning
Coils and Line Output
Trans.. 10-15 kv. EY51
winding Line Trans. with
circuit dia.. pair.

Frame Out.nut Tra

Scanning Coils. Low imp.
line and frame

Frame or line
Transformer ..............

¢ Focus Magnets Ferrox-core 196
P.M. Focus Maznets. Iron
Cored ...

Duomag Focaliser

300 m/a Smoothing

STANDARD 35 mm,

Line Output Transformers
6.4 kV. E.H.T. and 6.3 v.
winding. Ferrox-cube ... 196

Scanning Coils. Low imp.
line and (rame

Ditto. by Igranic ....

Frame or lin» blocking
oscillator Transiormer ...

Frame Output Transformer

Focus Magnets- ;
Without Vernier o
With Vernier . 1

q 200 m/a Smoothing Cholces 1

A

AMAZING BARGAIN IN
BAND I11 CONVERTERS

LISTED AT

9 GNS.

LAsKY's ¥
PRICE & “&iw

o

15/- e&@ @

Post &
Pkg. 5/-

By famous manufacturer in Pye group. Limited
number only, in maker's cartons. 3 valves:
ECF80, ECC84, EZ90 rectifier. 8 switched channels
on Band Ill, converting to any Band | channel.
Incorporates own power supply for 100-250 v..
50 cycles. A.C. Black crackle finish metal case,
8" x 51" x 4” high, with rubber feet. Send NOW !

R S N N N N N N T

TURRET TUMERS. All typss in stock— |
Cyldon, Brayhead, Telenge, Valradio. Describe your
set and we will quote you. Prices from 79/6.

C. R. TUBES, new, unused. l4, £14.19.6. 177,
£16.19.6. 127, £8.19.6. 97, £5.17.6. Carr. & ins. 22/

-

MAIL ORDERS TO HARROW ROAD. PLEASE
LASKY (HMARIROW RD.) LTD,
T AM COURT ROAD, W.1,
Tclephmm N MUSeum 2605

370. HARROW ROAD. PADDINGTON. W.9.
LADbroke 4075 and CUNningham 1979.

Open all day SATURDAY. Half day Thursday.

e e

JJ-}_:W“NNI:'MW

February, 1959

SPECIAL OFFER!

Standard 90° Deflection Coils (Ferrox-
cube core), Line Outpur E.H.

Trans. and Frame Output Trans
incorporating width and lincar cor-

trols.
Lasky’s Price, the Set 59, PZC/‘?:

MINIATURE iINSTRUMENT
SCLDERING IRONS
Famous make, 230250 v. 25 watts,
complete with pencil bit and 3-core
flexible lead. Ovecrall length 107
Tell-tale hght in handle shows when
current is on. LIST PRICE 22/6.

Lasky’s Price |6[6

Post 1/3.

COLLARO
4-SPD. MIXER
AUTO-CHANGERS

RC 456, incorporates auto and
manual control. Complete with
Studio crystal P.U. and sapphire

lus. List £13/17/-, P
o ltl_sasllsyts F(ru/:e £7 I9 57ft

B.S.R., type type UAB, 4.sp. mixer

auto-changer with latest

B g o e £6.19.6
Post 5/-.

A {ull specification [7in.

Gns. only, complete.

For Leaflet apply to i~

Nortolk

59 Gns.—‘17’|| ]J. P. WRIGHT

Tele- | |6D2 66 | ECC82 10/6 | OC45 18/6

jek7 46 | ECc83 9~ oc71 14| RADIO AND TELEVISION

vision Receiver to Spencer-
VWest standards now available 6X4 6/- | ECHS8! 9/6 | PCL82 12/-
at your Dealers. Remarkable | |757 19/~

Phones : Works 4794; Sales 3009
Grams: Spencer-West, Great Yarmouth

le, SHOTTON STREET,
DONCASTER

TERMS.—Cash with order. All orders
despatched same day. 6d. par item postage.
Post free over £3. 5% discount on orders
of £10 or over.

IRS 7/6 | EBYI 6/6 | EL8I 13/6
is5 6/6 | EBC33 9/- | EL9O 9/-
1T4 6/6 | EBC90 7/6 | EYB6  12/6

6AQ5  8/- | EBFS0 9/~ | EZ80  8/6
6BA6  6/6 | EBFSY 10/6 | EZBI  9/-
6BW6 9/ | ECCBI 9/6 | EZ90 6/

B.B.C.-LT.V.-F. M. AERIALS

B.B.C. (BAND 1). Tele-

SC/OplC 1oft 19/6. External

LTV, (ll AND 3). 3 Ele-

ment loft array, 4/-,

5 Element, 32'8. Wwall

=~ mounting. 3 Element, 33/9.

5 Element, 41/3. Also

available double 5 and

8 Element stacked arfays

for loft. mast or Chimney

2 Flml?(t 1TV, Loft 1+3

D + soft 1+

===  Element. 41/3. 1+5 Ele-

ment, 48/9. Wall mounting.
1+3 Element, 58/3, 1+5 Element, 83/9.

FM. (BAND 2). Loft ** H,” 28/-, 3 Ele-

ment, 52’6, External S./D., 26 3, STATE

CHANNEL when ordermv CAWV.0. or

C.O0.D. P& P, 208, Co-z\xial cable. 8d.

yd. Co-ax. plugs, 1/3. Send 6d. stamps

for illustrated

K.V.\A. ELFE NICS  (Dept. T,

318, Godstone Road, Kenley., Surrey

6K8 9/~ 1 ECC85 8/6 | PCC84 10/6
6LI8 12/~ | ECH35 10/- | PCC88 18/6

12AH8 10/- | EF4l 9/6 | UF4l 10/6
12AT7  9/6 | EF50 6/— | UF8Q  i2/-

12AX7  9/- | EF85  9/6 | UY4l  T7/6

COMPONENTS

ECL8O 12/6 | U26 13/— | We operate a prompt and efficien: MAIL-
) 7Y4 9/6 | EF36 13/- | UAF42 IO;— ORDER Service. 3d. stamp (only) for
performance and priced at 59 9BW6  9/6 | EF39 6/- | UCL83 16/6

Catalogua.

JAMES H. MARTIN & CO.

12AU7 10/6 | EF80 96 | ULs4 10/~ | FINSTHWAITE, NEWBY BRIDGE,

ULVERSTON, LANCS.

12BE6  9/6 | EF92 9/6 | UY8S5 716
EABC80 9/6 | EL32 716 | Z66 18/-

and components. a
LISTS FREE

1
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YOUR TUBES RE-BUILT

Let us oven and re-build your dud Tele-

SPENCER - WEST LTD. Coliaro ' Conquest '’ 4-spd. Auto-|V

Quay Works, Great Yarmouth changer, £7/5/-. Carr. free.

ision Tube at a price you can aiford.

Elgllllards: 12in.. £6.0.0, 14in. £7.0.0. 17in.

0.0. Mazda : 1.)2. £8.0.0. Your own name

put on the gun if you so desire. Guaran-
About a thousand other types of valves | teed for six months. All plus 12'6 carviage

ndslgsmance Send vour Tube by B.R.S.

SONCO ELECTRIC
9, Allen Road. Wedneshury., Staffs,
'Phone: Wednesbury 1165.
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High Collector Potential Transistors

A television video stage has been described
which uses an experimental diffused base transis-
tor to provide an output of some 100 volts p-p.
This solution to the vidco problem is at first
attractive on two counts: no new picture tube is
required and a high level video signal is available
for A.G.C. and synchronising purposes. On the
other hand for an all transistor receiver an extra
H.T. linc is required and the high level signal
may not really be required for other, purposes.

At first sight the requirement of high frequency
performance (short distances, low resistivity
material) and high potentials (long distances, high
resistivity material) are contradictory. However,
considcrable work has becn done on this problem
and techniques exist to get the best of both
worlds.  Nevertheless, the resulting structure is
complicated and laborious to make. Hence, the
high potential and high dissipation requirements
of the 100 volt video transistor are such that it
may be a long time before a suitable transistor
can be produced in quantity with high
productivity.

Perhaps, therefore, from the transistor point of
view, the most likely technical solution in the
future is an intermediate high collector potential
transistor.

PRACTICAL TELEVISION
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output 80 volts. Video transformers with these
characteristics can undoubtedly be made using
supermumetal (low-frequency permeability
approximately 50,000) tape 0.004in. thick as core
material.  The stray capacitance which these
toroidally wound transformers introduce is con-
siderable, limiting their use to low-impedance
circuits.

Assuming a very modest effective capacitance
loading of about 30 pF at thesccondary then the
seccondary current swing must be in the order of
45 mA and the primary swing 360 mA. This
could easily be regarded as a minimum yet the
implied transistor requirements are formidable.

Power I.F. Stage

It requires even less consideration to confirm
that, it .is impracticable to drive the standard
picturc tubc from the detector. Approximately
1A p-p at LLF. would be required from the output
transistor and the radiation problems would be
severe

Beanstalk Amplifier

The Beanstalk amplifier. duc to L. E. Yansson.
achicves a high output voltage by employing a
series chain of transistors having voltage or dis-
sipation limits which prevent this providing the
output singly. Thus, this novel amplifier oflered
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Fig. 7.—The vision LF.

Some of the other possibilities may be con-
sidered briefly.

Video Transformer

A vidco transformer scems at first to be a
possible way of driving a normal picture tube
from a low-voltage transistor stage.
cursory quantitative of the scheme shows it to be
rather unattractive,

The transformer must have a flat response over
the video range dropping by a 3 dB at perhaps
100 ¢/s and 2.5 Mc/s (frequency ratio of 25.000).

The turns ratio must be about 8 to 1 and the’

Even a,

amplifier.

both an interesting study in itself and a simple
solution to the video drive problem in the experi-
mental receiver.  As. in some respects. it makes
small demands on the transistors it is not on
economic grounds completely ridiculous for ihe
future.

(To be continued)

REFRESHER COURSE IN MATHEMATICS
8/6, by post 8/10. 4ch Edition. By F. ). CAMM
From : GEORGE NEWNES, LTD.

Tower House, Southampton Street, Strand, W.C.2
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Television and the Film Industry

WHY BOX OFFICE TAKINGS ARE

N spite of the factor of the heavy tax burden
which the film industry is expected to
shoulder. the real reason for the box office

slump is television pure and simple. The public
will have its entertainment—high tax or low tax
—and there is little doubt that. as television covers
more and more of the country. the box office
takings will continue to drop.

Television Tax

Television is also heavily taxed: there is the
high rate of tax when the set is purchased and
tax on subsequent replacements of the valves and
the picture tube. The tax on a 17in. tube alone
accounts for £6 9s. 6d.. while the Chancellor
receives something like seven shillings cvery time
a valve is replaced—yet the viewing public 1s ever
increasing. and now more rapidly than ever with
the advent of the popular rental schemes.

Convenience

Visual entertainment is the life-blood of a
remarkably large proportion of the population.
and the actual medium by which it is presented
matters very little.  What does matter, howcver.
is the convenience of obtaining it. Tt is far more
convenient to flick a hnob on the front of a
box and be entertained in the comfort of one’s
home than to participate in the out-moded ritual
of “going-to-the-pictures.”

The ‘logic of this reasoning is obviously influ-
enced by the type of programme material
available by way of television. but now that the
cinema people themselves are televising short.
snappy films and excellent plays of entertainment
value  comparable to cinema programmes. the
local cinema show really has to be good to entice
the enthusiastic viewer away from his television
screen.

The cinema will always be assured the custom
of the courting couple and those out for an
evening's entertainment, but such patrons will
hardly swell the takings sufficiently to cover the
local expenses. let alone the high cost of film
production. The 65,000.000 fewer cinema tickets
sold in the first quarter of this year than in
the first quarter of last year reveal forcibly that
Mr. and Mrs. Britain are quite happy in being
entertained by the medium of the television
screen.

Take the Cinema to the People

If the people will not go to the cincma. then
the only solution is to take the cinema to the
people. In a very short time pretty well the
whole of the country will be in the range of a
television transmitter. which will mean that all
those families desirous of being entertained will
possess television screens. The medium for show-
ing their films is thus becoming automatically
available to the cinema industry.

While a channel not in_use for local network
stations of thc BBC and 1TV could be utilised for

1
|

. }
the transmission of current release films which;
would normally be screened at the cinema. there
remains ‘the problerh of devising some simple
method whereby the cinema people could charge
viewers for the independent service they provide.
Such ideas have ‘been investigated in America;
and scveral schemes have been evolved which, in
essence. serve lo scramble the signals corre-
sponding to the film service so that on sets not
arranged to receive them they produce just a
jumble of lines.

DROPPING 3y W. Spalding

Box Office in the Home

Installed by the cinema people, however. is a
small coin box by the side of the television
receiver, so that the insertion of a suitable coin
sets’ in operation for a certain period of time a
device which de-scrambles the signals and thus
restores the picture intelligence.  The de-
scrambling code signal is sometimes fed to sub-
scribers through-a separate cable and sometimes
through the telephone system, and in the latter
case. instcad of putting a coin in a box, the
viewer requiring the film programme simply dials
a certain telephone number, which debits his
telephone account appropriately in favour of the
cinema company automatically at the exchange.

“ Piping >’ the Film Signuls

There is another method of *“ piping ™ the film
signals direct to subscribers through coaxial cable,
in which case there is usually a monthly or
quarterly charge for the service. This would
appear to be the most desirable method since it
avoids unnecessary congestion of the television
channels which may be required for other
services; it also ensures that the system is under
the complete control of the cinema operators and
allows for the transmission of interference-free
signals for the provision of pictures of cinema
standard. It also lends itself to the direct trans-
mission of colour films with stercophonic sound
accompaniment.

Visual Entertainment

Now that the recording and reproducing of
pictures—as well as sound—on magnetic tape
is actually taking place, it would appear that the
whole mode of visual entertainment as we know
it to-day will progressively undergo a complete
change; cinemas will close. and every household
with a television set will become a- potential box
office for the new cinema industry.

TELEVISION PRINCIPLES AND PRACTICE

By F. J. CAMM
Price 25/-. By post 25/8.

From GEORGE NEWNES, LTD., Tower House,
Southampton Street, Strand, W.C.2
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WONDERFUL OFFER OF AM.-F.M. CHASSIS AT £14 (P. & P. 16/-)

Why buy a F.M. Tuncr at the same price ?
Tapped input 200-225 v, and 226-250 v. A.C. ONLY.
Chassis size 15" x 63” x 51" high.
Dial 14}” x 4” in gold, red and deep brown.
Pick-0p, Extension speaker, Ae., F.
Five ™ piano’’ push buttons—OFF, L.W., M.W., F.M. and
Gram. Aligned and tested.
Covers 1,000-1,900 M. ;
Valves EZ80 rect, ECHSI, EF89, FARCS80, EL84, ECCRS.
Speaker & Cabinet to fit. polished, with back, 70/-.
8” x 5" ELLIPTICAL SPEAKER 20/-.

) A TERMS :—{(Chassis)
Payments O 38/-, or with Cabinet and Speaker £6 down + carr. and'6 Monthly Pavments of £2.

New manufacture,
and Dipole sockets.

With all valves.
200-500 M. ; 88-S9 Mc/s.

£5 down 4 carr. and 5 Monthly

HIGH GAIN I.T.A. CONVERTER ONLY £4.7.6
All areas, all sets cxcept (3/-p. & p)
Philips’ with only twin
feeder irput.”  Internal
power pack ; direet
switching 1.T.A. to B.B.C.;
no altcration to your
set 3 fitted in 10 mins.
Valves ECC81, metal recti-
fier ;  fine tuner; grey
hammer finish 1 walnut
finish wood cabinet  10/-

A @ @

1-3-0FF TUNING |

cxtra,

EX-ADMIRALTY HEAVY DUTY TRANSFORMER.
Unused, in original transit cases, 230 v. 50 c.p.s. input,
500-0-500 v. at ¥ amp. output. 60/- (7/6 carriage).
Worth double.

EX;AI)MIRAI,TY TRANSFORMER, 230 v. 50 c.p.s.
input, 1,000 v. 2 mA., and 2 v. 2 A. output. Sizc 4}" x
3" x 24”. Unused, 13/- (2/- post).

LOUDSPEAKERS—VERY SPECIAL OFFER !'—
Rola (10,000 line) (2-3 ohm). 3} squarz 15/- (1/-);
8" x 5" Celestion eclliptical 20/~ (1/6): 617 circ. 14/6
(1/6)y ; 57 circ. 13/- (1/6) ; 5} with trans. 15/- (1/6) ;
all 2-3 ohm (p. & p. in brackets).

CYLDON 16 Mc/s and 19 Mc/s
TURRET TUNER with two scts
coils (state B.B.C. & I1.T.A.
channels). Extra pairs of coils,
§/- pr. With knobs. ONLY 77/6
(2/6 post). Valves PCC84 and
PCF80 included, or valves
UCC84 and UCF80.

THE BRAYHEAD TURRET
TUNER, £7.7.0, post free. = it
Complete with booklet AT

and ’
fitting instructions. State sct J 5 Géi‘

and model no. when ordering.

INCREMENTAL TURRET
TUNER by famous manufacturer
with knobs.
Valves PCC84 and PCF80. ONLY
77/6, post free, or without vaives,
60/-, or valves UCC84 and UCFB0,

four equal monthly payments.

GLADSTONE

582 High Street, Camberley, Surrey. Tel.:

RADIO,

GRAMOPHONE AMPLIFIER with Sin, SPEAKER

WHY PAY MORE? %\
On Fabric-covercd Baffle 124" x 57,
Mains and Output Transformers. Metal Rectifier.

LCL82 valve. Tonc and Volume Controls.
switch. Plenty of volume. Fully Guarantced. Two
Knobs supplied. Ready to play.

BATTERY ELIMINATOR. Converts your Baticry
Sct to Mains. For 4 Low Consumption Valves (DK 9%
range). 90 v. 15 mA. and 1.4 v. 250 mA., 42/6 (/6
rost). 200-250 v. A.C. Size 5} x 3}" x 2”. -

I.T.A. AERIALS ciipping to existing mast 1-2” dia.
J-clement, 27/- : S-cl., 35/-; 9-cl., 58/ ; Loft mountg.
3-el,, 20/~ ; 5-el., 27/6 ; Combined single B.B.C. and
5-el. LT.A., 75/- with chimney lashings :  Co-axial
cable semi-air-spaced, £d. yd. or 20 vds., 12/6 ; acrial
and cable prices carr. pd.

SEND ¢d. FOR CATALOGUE

ANOTHER '* READY TO USE >’
LT.A. CONVERTER

On-off

LT.A. high gain converter. ALL
CHANNELS—ALL AREAS—
ALL SETS. Direct switching

(LT.A. to B.B.C.): internal power
pack ; valves PCF80 ard PCCS84;
mouided cabinet 84" x 47 x 6.
No alteration to vour set; fitted
in 10 mins. 12 months’ guarantee.

ARMOUR PLATED GLASS,
10/-, p. pd.

Mixed 4 B.A., 6 B.A. screws. mostly round and C.}.
but some C.S. 500 for 3/6 {(post 1/-),

Mixed rivets, alum. and copper, 500 for 3/6 (post 1,-).
4 B.A. Simmonds nuts, 500 for 5,- (post 1/-).

PERSPEX UNSCRATCHED, post 2/- cach size. 6 post
free ; sizesin ins. 144 x 11 x 3/16 clear, 5/- : 12 x 93 x
} clear. 4/-: 16 x 14 x 3/16 clear, 7/-; 15 x 12 x g
tinted or clear, 6/-.

ELECTROLYTICS 200-200-200 mf. 275 v.. 7/6
(post 1/6).  200-100 mf. 275 v., 4/6 (post 1,-) : many
others.

NEW SILVERED MICA CONDENSERS. 50 different
values, 10/-, post paid.

RESISTORS.
5/-, post paid.
BATTERY CHARGER.
post paid.

£8.5.0 » j~

16" x 14”7 x 3.16%,

50 different vaiues. | watt to 1 watt.

I amp. 6 v. and 12 v., £2,

Posted Orders to Worthing, please. Del#very by return. Terms :—One-third down and ba'ance plus 7/6 in
. Postage with down payment.
These terms are applicable to all items except A.M.-F.M. chassis.
All goods are new unless otherwise stated.

25 WORDSWORTH ROAD, WORTHING. Tel.: 235
2633; and 3 Church Road, Rcdfield, Bristol.

(C.O.D. 2/- extra.)

Tel. : 51207

www.americanradiohistorv.com
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VALVES SERVICE

All Guaranteed New and Boxed
1.4 v. midget. 1IR3, 185, 1T4, 354, 3V4, DAF91. DF9l. DK91, DKo2.
DL92, DL94 ; ANY 4 for 27 8.

o 1gequT 78 pe age B nnv g
5 '8 6X: il 3 =

1RSGT- 10/6/6X56T 6/8/DF9S  8'6/EL33  18/9/PY83 86
INSGT 10/617B7 8/- DH76 7/6 EL38 22/6/PZ30 18/-
1R5 8.- 7C3 8/- DHTT 7/3! EL41 9/6 SP61 3’8
181 10 -/7Cs 8/- DK32  16/6 EL42 11/68/U25 15/-
185 7/8|THT 8/- DK9 8'-1 EL84 9/U50 76
1T4 5 =787 9’9‘ DK92 8/6| EM80 9/6|U52 7=
1U5 6/6{7Y1 8/- DK98 8/6| EM81 9/6/U76 7/6
3A5 10/6 12AH8 9/-| DL 9/-| EMB4 13/6,U78 U=
3Q14 8/6/12AT7 8/- DL35 14/6| EY51 11/6{UABC80 9.-
381 71612407 7/6 DL92 7:68,EY86 12/86)UAF42 96
3V 8/68 12AX7 8/-'DL9M 8/8 | EZ40 7/8| UBC41 8'6
5U4G 7/-{12BA6 8/-| DL96 8/61 EZ41 10/-UBF8 9.8
5ViG 11/-|12K7GT 7/ EABC80 7/ EZ80 6/6/UBF8Y 98
5Y3GT 7 6/12K8GT 12/ AF42  9/6 EZ81 -'yccsd 18-
524G 9/6‘12Q7GT 7 68 EBI1 5:6 FW4/500 10'6)UC! 9/-
6ALS 5/8'14S7 15/9 EBC33 7-|GZ32 11/-{UCF80 19/6
BAMS 5/- 19AQ5 7/ ‘EBC41 9/81 KT33C 8/6|UCH42 9/
6AMS6 619}25A6G 11/- EBF80 8'8:KT4l 14/6/UCH81  9'8
6AQ5 7/-126Z4G 9/-‘ ECC81 8 XT63 UCL82 13/-
6ATH %/312526G 9/ ECC82  7/6 MH4 8/-|{UCL83 15'6
6BAG 7 B’SSLSGT 10/- ECC83 8/-| MU14 9/-|UF41 9/3
GBES 7:-3Z4GT 7/6 ECC84 / 18 8/6 UF42 15/-
6BH6 9/-13525GT 8/8| ECC85 /6' PCC84 9/- UF89 9 -
6BJ8 7/6[43 12/ CF80 11/6|PCIF80 9/-|ULA41 9/3
6BR7 10/8{50CD6G 26/9/ECF82 11/6| PCF82 12/- UL44 22/6
8BW7 7/6|50L6GT 8/ CH35 10/-|PCL82 11/6{UL84 8'8
6CDSG  26/9|AZ1 12/6 ECH42 9/6/ PCL83 14/6/URIC 28
656G 6/6'B36 15/6 ECH81 8/6 PENA4 11/-UY1 126
6K7G 4/8 CL33 16/9 ECL80 11'9 PEN36C 9/6/UY21 14/-
6K7GT 6 -{CY31 12/6| ECL82 12/6 PEN46 6/- UY4L /-
6K8G 719|D77 5/8, EF39 5/6| PL38 22/6 UY 76
6L18 12/3|DAC32 10/ EF4l 9/6 PL81 15/-|VP4B 96
6Q7GT 8/8/DAF9L 7/ EF42 11/8! PL82 8/8| VP4l 6/-
6SL7GT 7/-|DAF9 8/8|EF80 7/'6: PL83 10/6 VP1321 21/-
6SN7GT 7/6 DCC 10/6|EFss  14'-|PY80 s'-mgg 75’6
6U4GT 11/- » ostage o viElve extrs -
pvied 7,_‘ P ostage 6d. per vialve extra. 777 69

Any Parcel Insured Against Damage in Transit 6d. extra.

READRPERS RADIO

COLBERG PLACE, STAMFORD HILL,
LONDON, N.16. STR 4587

24,

TELEVISION February, 1939

—| TUBES QUALITY REBUILT |}

SEND YOUR T.V. TUBES
TO US FOR REBUILDING
Via BRS (PARCELS) LTD. or BRITISH RAILWAYS
147 157, 16" and 177 217
£8.10 £10.10 £12.10
i2” only Mullard and CRM 23 and 124 Mazda

£1.10
Carriage and insurance 10/- each tube.
FULLY GUARANTEED SIX MONTHS
TERMS TO TRADE

LINE OUTPUT TRANSFORMERS
AND DEFLECTOR COILS

Most types can be supplied. State set, make,
model number and part required. S.A.E. please.

Terms : C.W.O. or PRO-FORMA INVOICE

PRIME ELECTRICS (Dept W/2)
36, QUEENSDALE ROAD, LONDON, W.11
(Nr. Shepherds Bush Central Line). Phone PARK | 131

Callers :  10.30-3 Mon.-Sat. Closed Wed.

A television course for you to study at home.

Entirely new! Practical!
Bang up to date!

THE FAMOUS BENNETT COLLEGE
OFFERS YOU THIS

An entirely new course of study based upon
up-to-date techniques has now been prepared
by The Bennett College.

The course is non-mathematical, and
contains numerous clear diagrams, starting
from the very beginning (even including the
basic principles of sound radio receivers, if
desired) and covering all the relevant
knowledge that you need to know!

This is what you’ve been looking for! You
can now gain thorough knowledge of this vast
subject in your spare time at home. The
course includes: production of the signal,

scanning and reproduction of picture from
signal. Aerials, types and purpose. Thc
cathode ray tube. Time-base oscillators, and
output circuits. Synchronisation. Video fre-
quency amplifiers. The TV tuner, turret,
incremental, etc. Television test gear. Tele-
vision faults.

For more detatls, fill in the coupon below. Your
studies cost you very little, the book you need is
included in the cost.

To THE BENNETT COLLEGE
(DEPARTMENT BS55TV) SHEFFIELD

Please send me details of the new
Television Servicing Course

www.americanradiohistorv.com
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Movies and TV
’I‘HE principal technical society
in the U.S.A. that concerns
itself with television is the
iSociety of Motion Picture and
‘Television Engincers. This was
‘established in 1916 in Hollywood
by a number of film cameramen,
including Charles. Rosher, who
:photographed all the big pictures
‘of Mary Pickford, brightest film
‘star of the silent days. The
.cameramen were soon joined by
equipment  engineers, photo-
-graphic chemists, lens specialists
;-—and in due course, by sound
‘recording engineers. The title of
the organisation was then. more
simply “ Society of Motion
Picture Engineers "— the *‘ and
Television ” being added in 1950.
At first, under its new and
fuller title, television played a
small part, as was appropriate
for a new appendage to- the
academic body of the (then)
mighty and prosperous feature

film industry. The tail now
seems to be wagging the dog,
* because nowadays the great

‘majority of the papers published
in its monthly technical journal
concern themselves with tele-
vision.

British Societies
VER here. the equivalent
technical body is the British
Kinematograph Society, which
has not changed its title but,
nevertheless. possesses a most
active Television Division. a
section which, somehow. does not
secem to clash with another some-
what similar organisation, the
Television Society. ‘Both
societics arc now very active;
indeed, a large number of BBC
and LT.A. engincers are members
of cach of them. As a matter
of fact, the societiecs do not
cover quite the same ground.
B.K.S. lectures and educational
courses deal with every aspect
of the-studio side of television:

. PRACTICAL TELEVISION

361

UNDERNEATH THE DIPOLE )

- equipment.

A MONTHLY COMMENTARY
By Icenos
camerawork, siudio accessories  cvery casc the result has been
operational methods and lighting.  highly satisfactory. LT.A. are
The Television Society lectures proposing to “ tailor ” the polar

deal with transmitter, aerial and
receiver design, new techniques
and equipment. A recent well
attended lecture dealt with the
newest Cintel flying spot telecine
when a paper was
read by Ernest Traub, designer

.of its ingenious optical system.

The British Kinematograph
Society has had lectures on
Inlay and Overlay, the trick
electronic techniques used on
David Nixon's “magic” pro-
grammes, which was given by
Mr. D. R. Campbell of the BBC,
and The Evolution of. the
Motion  Picture Camera, by
Charles and W. P. Vinten, a
paper which also devoted much
attention to the new light-
weight camera dollies for tele-
vision in the studio and on
exteriors.

The B.K.S. has organised a
symposium on studio lighting for
one of its lectures next month.
Experts in both fields will talk
about the organisation of light-
ing for films and for television.
This should attract a large
audience of television and film
technicians who want to know
all about the other man's job.

Satellites
THE BBC pioneered television
for the world. Almost
complete coverage of Great
Britain and Northern Ireland has
been obtained with eighteen
transmitters  having  effective
radiated powers of from .2 kw.
to 200 kw., plus some recent
smaller relay transmitters, known
as ' translators.” The LT.A. is
following up with knowledge of
the problems which have been
surmounted by the BBC, plus
some entirely new ones arising
from the use of Band III. There
has been some daring use of new
types of directional aerials by
Mr. P. A. T. Bevan, the L.T.A's
Chief Engineer, and in ‘almost

www americanradiohistorv com

“diagram of

the newest trans-
mitters to be installed in the
remdining smaller areas, such as
East  Anglia, Kent,. Devon,
Cornwall, Solway, Berivick and
North-east Scotland. There will
in addition be a number of
small-powered _satellite  trans-
mitters, somewhat on the lines
of the BBC's “translators.” in
parts of Western Scotland and the
Isle of Man. I was surprised to
hear that the Kent area was to
be classified as a satellite. 1
would have thought that this
prosperous  corner of  the
Kingdom could support an
independent programme comi-
pany with a local studio.

How Small?

BC and LT.A. transmitter

coverage are similar inas-
much as they are an arrange-
ment of many transmitters of
varying powers, to suit cach
particular area. When it comes
to studio facilities, however.
there is a big difference. The
BBC has large and extensive TV
studio facilities in various parts
of London. principally in the
Shepherd's Bush district.  but
fairly modest studio plants in
the provinces. The major LT.A.
companies. on the other hand.
have quite large provincial
studio accommodation in
Manchester. Birmingham. Glas-
gow and other big cities. which
Is superior in most respects to
some of their London studios.
Even the smaller LT.A. pro-
gramme companies at Southamp-
ton, Newcastle and Cardiff have
extensive stage space and. large
staffs. Generally speaking. the
numbers of staff employed per
station is said to be much
greater than that required by
American TV stations of cqual
importance. It is not unusual
for a small American TV station
to put out over 20 per cent. of
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loca] live production — the
" balancc being film and networked
programmes—with a stafl of less
than sixty. If the same methods
were used here, then arcas with
even smaller populations than
Solway. N.E. Scotland or Devon
and Cornwall could support
their own local LT.A. television
programme company.

A Classic Debunked

“T"HERE are a number of plays

of the slightly arty Irish
type which have long been
regarded as master-classics of the
stage. Onc by onc. they are
being taken out, dusted and
made into television plays by
both BBC and LT.A. Granada
resuscitated J. M. Synge's The
Playboy Of The Western World,
which has Jong had the reputa-
tion of being a masterpicce of
Irish whimsy. The highly melo-
dramatic plot concerned the
activities of a village half-wit
who boasts that he has Kkilled
his father, thereby capturing the
adulation of the villagers. What
happened at the end of the story
1 cannot tell. because the dialect
was so thick and heavy as to be
practically unintelligible and 1
had to switch over to the BBC
in self-defence! For the first
twenty minutes or so, all the
zrtistes, especially Joan O’Hara,
who played Pegeen, might just
as well have been specaking
Chinese. Onc almost felt that
the producer of the play might
be saying “1 dare viewers to
understand any of this dia-
logue!™  When will television
producers realise the dangers of
broken-English. dialect. regional
accents. local slang. gabbled dia-
logue and poor diction.

The Elizabeth Plays
THE 400th anniversary of the
accession of Elizabeth I to
the throne has naturally led to a
fair number of stage plays, films
and television plays devoted to
incidents in her reign. Both TV
channels have done well with a
number of productions which
allowed their respective ward-
robe. make-up and hairdressing
departments plenty of scope. The
BBC's Till Time Shall End was
specially written for the occasion
by Clemence Dane. and con-
cerned the first three years of
Elizabeth’s reign. when her
court was plagued with gossip.
intrigue—and suitors for " her

-PRACTICAL TELEVISION

hand. Gwen Watford played the
part of Elizabeth with great
dignity and power, and ‘scored a
great triumph, worthy of the
winner of this year's Guild of
TV Producers and Directors
award. The award was for the
“TV actress of the year.” Other
players who did well in this very
fine BBC play were Tony Britton
as Dudley, Fabia Drake as Kate
Ashley and Alan Webb as Cecil.
Michael Barry’s direction was
excellent.
Associated-Rediffusion’s  con-
tribution had the rather horrific
title In The Shadow Of The Axe,
and was adapted from Andre
Josset's play  Elizabeth. 1t
concerned itself mainly with the
quarrels and reconciliations of
Elizabeth and Essex. played by
Catherine Lacey and Lawrence
Payne respectively. Here was
quite a different interpretation
of the personality of Queen
Elizabeth 1. equally excellent and
convincing. The production
and technical values of this play
were as good as any I have seen
on commercial television, and
the costumes and decor were
faultless. [ couldn’t help think-
ing that. good as this play was.
how superb it would have been
in colour television! Costume
and period plays come over very
well in black and white, all the
same. but must demand a very
high standard of finish on
scenery and properties. Perfec-
tionism in any of these depart-
ments means money—lots of it.
Fortunately, Associated-Rediffu-
sion can afford it., with a
gross revenue from advertising
of over £250 cach week. A-R
certainly achieve quality and
gloss with their more important
dramatic shows. Pity they have
to have so many “natural-
breaks © for advertising! How-
cver, no advertising. no play!

TV to Aid Advertising
P.E. TELEVISION LTD..
the television. cinema and
radio advertising division of the
L.P.E. organisation has com-
missioned the planning, engin-
eering and installation of the
most comprehensive system of
closed-circuit television and tele-
cine of its type .in this country
and possibly the world.

This project. which has been
cntrusted to Marconi's Wireless

n
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Telegraph Co. Ltd.. will embody

the most modern equipment.
including a new camera of
cylindrical construction which,

although only 4in. in diameter
and 1lin. long, gives a picture
of a much higher standard than
is usually associated with minia-
ture equipments of this type.

Two of the new Marconi
BD871 cameras arec to be used
in the installation and cach can
have a dual function. Mounted
on a tripod stand and fitted with
a zoom lens either can be em-

ployed for viewing auditions,
casting or rehearsals in the
theatre. Mounted on a pedestal

in the projection room cither is
available for telecine work. In
this position they can be swivel-
led to “view ™ the film running
through either of three projec-
tors (two 35 mm. and one
16 mm.) or filmstrip in a slide
projector.

Miniature Transmitters

N telecine work the camera

scans the film frame and con-
verts the variations in light and
shade into electrical (video)
impulses. The video impulses,
and also those derived from the
sound track, arc fed to radio-
frequency modulators and ampli-
fiers. © These " are crystal-con-
trolled miniature transmitters.
The modulators do not, how-
ever. feed their outputs into an
aerial system as for broadcast-
ing usage: instead, they are
conveyed along cables to the 43
receiving points. In the same
way the output from the audi-
tioning camera is fed to another
radio-frequency modulator and
amplifier and similarly distri-
buted. The receivers. therefore,
have four radio-frequency
signals fed to them, namely the
BBC and 1.1.A. signals and the

signals emanating from the
cameras. It is planned to use
one camera permanently for

telecine and the other for use in
the viewing theatre or for tele-
cine as required.

The 35 mm. projectors can
run either “ married ™ or “un-
married © prints and are modi-

fied to use magnetic stripe film.

These projectors and the associ-
ated sound systems are being
supplied by R.C.A. (Great
Britain) Ltd. while the inter-
office cabling is being carricd
out by Belling & Lee Ltd., both
under sub-contract to Marconi’s.


www.americanradiohistory.com

February, 1959

PRACTICAL TELEVISION

363

AMAZIENCG

F

OFFERY

This powerful 4-element, pre-assembled. wide spaced Band lil
beam Aerial by a leading manufacturer. Supplied complete
with cranked pole and wall fixing brackets, can also bz Ioft
mounted. Listed at 55/6.

Our price, Brand New, in maker’s sealed carton, 39/5

4-element Aerials, array only, for mounting t5 Ilin. diameter
mast, 28/-,

Cellufar polythene Co-axial Cable at 84. per yard supplied
if required.

Terms : Cash with Order or C.O.D. Carriage 2/6 extra.
Mail order only.

G. C. EQUIPMENT CO., LTD.
2, PARK ROW, LEEDS, |

MAIL ORDER DEPARTMENT
RST 211 stecatham Road, Mitchanm. Surrey.
- ALL VALVES LISTED ARE NEW STOCK
© Tcerms CW.0, or C.0.D. Postage 3d. per valve.
MITCIEAM 8321,

Az3l 10/6 | EF85 7/8 | NI33 11/3 | Ur4l 9/- | 6K7 _ a/6
B65 8/8 | EF86 12/~ | N15¢ 11/3 | UF89 10/- | 6K7GT 10/-
DAF9L 9/- | EF89 10/- | NT27 "8/8 | UL4l 9/8 | 6KEGT
F98 9/6 | EF9l 8/8 | PCC8411/6 | UL84 g)-
DD520 10/6 | EF95 14/- | PCF30 UY4 76 |6L1 178
91 8/6 | EL42 10/- 12/3 | UY85 8/- | 616G 78
DH71? 9/8 | EL84 9/- | PCF82 VP4B 17/8 | 6LI8 12/6
DK91 o/- | EL90 8/8 11/6 | WBIM "8/8 | 6L19 21/-
EABC3) EM80 10/- [ PCL32” ~ | Wid2 9/~ | 6N7G/GT
9/6 | EM81 11/8 12/6 | w719 8/8
EAF4210/- | EY8l 10/~ | PCL83 w721 8/8 | 6SLIGT
EBJ 5/9 | EY84 13/- 15/6 | X78  19/- bt
EBCil 9/3 | EY86 14’6 | PENA4 X173 11/9 | 6SNTGT
EBra) 9/8 | EYSl = /- 11/6 | Z21  10/8 8/8
EBF8) 9/8 | EZ35 8/8 | PEN4VA | Z77 10/8 | 6X5GT 8/6
ECIl  8/9 | RZA0 8- 116 | Z152 8/8 | 187  12/8
ECC33 8/6 |E74l 10/6 | PL36 15'- | 7710 8/8 |7Y: 7/6
ECCSL 8/6 | 15780 8/~ | PLA2 10/- |iR5 - ®o/- (8D3  g/8
KECC33 9- | EZ81 8- | PL33 14- | 5Y3GT 8/6 | 10L,D11
ECC81 10- | FC2 14/6 | PY80 8;3 | 524G 10/~ 14/9
ECC8510/6 | FCt 23/8 | PY8l 9/8 | 6A8GT 12AH810/-
ECFa) FC13 14/8 | PY82 8/6 10/- | 12AT6 ‘8’9
12/6 | FC13019/8 | PY83 8/8 | 6AL5 5/9 | 12AT7 8/9
ECF32 GZ32 13'6 | R0~ 22/- [6AM6 '9/- | 12AU7 9/~
12/8 { H3)  "4/9 | R19 19/~ | 6AN3 5/- | 12AX7 @/~
ECH% H63 10/~ | TDDt 15/- [ 6AQ3 7/6 | 12BA6 89
12/3 | HBC30 8/- | TP22 12/8 | 6BAG 8/6 | 12BE6 9/3
ECH2 9/6 | HL32 11/68 ( Ul42 "8/8 |GBES 8/3 | 12BH7 10/-
ECH8! 9/6 kki)) Ul41  8/9 |6BJI6 /6 | 12J7G/GT
ECL8) 11/8 | U153 9/6 | 6BRT 12/- /-
KT33C UABC80 6BW6 8/8 | 12K7GT
ECL32 ) 10/- | 6BW7 9/8
13/6 | KT66 18/6 | UAF4210/- | 6x6 g/ | 12K8GT
EF37A LZ31912/8 | UBC41 8/8 | ¢y 59 12/3
10/3 | MKT4G) | UBFS0 9/6 | gpy’ 9.0 | 1207 816
EF40 15/- | (or T) 21/- | UCH42 o 12Q1GT
EF41 9/6 | ML1 1%/6 10/- 8/6 8/6
EF42 12- | MSP4 15/- | UCHS1 6F13 18/8 [ 35z4GT
EF50¢A) | MUl4 10/- 10/6 | 8J5G  6/8 8/6
/6 | MX40 15/- | UCLS3 6J7GT 50LSGT
EF80 8- | N112' "9/¢ 19'6 10/- 10/-

Quotations given for any types not listed. Obsolete and old
types a speciality. Send for lists.

VIBRATOR PACKS. tnput év. D.C. OQutput approx. 100v.
D.C. at 30 mfamps., fully smoothed and R.F. filtered. Size 6! x
5 x 2in. Fitted with Mallory 629C vibrator, BRAND NEW.
Boxed, 12/6.

RF UNITS TYPE 25 Switched Io
Tuning 30 to 40 Mc/s. Includes three SP6Is. Carriage 2/6. /-
TYPE 26. Variable tuning, 50 to 65 Mc/s. Including two EF54s
and one EC52. Carriage 2/6.
(Circuits in stock for both types, 9d. ca.)

STROBE UNIT
Complete with : 6—EF50 ; 5—EAS0 ; SP6l.

35 /_ P'2%6.P‘

MIXER UNIT TYPE 79
Frequency range 172 to 190 Mc/s. Comprising : YCRI39A
Cath. ray tube ; 7-EF50 ; EFS5; 4.EAS0; 2-EB9I : 5U4 :
YUI120 and EC52. Standard main input 200-250 volts 50 cls

fdeal Scope Basis. 5. I o 0. g:/a’rriage
* -

CRYSTAL CALIBRATOR For No. 19 Set
10 kefs. ; 100 kels.; t Mcfs. ; spot frequencies : Crystal
concrolled oscillators ; includes 5-12SC7 valves, neon modulator

handbook, etc. Post
BRAND NEW and BOXED. 4' I 9'6' free.

RF WATTMETER TS/87/AP
3 switched positions 0/10/15/30 watts. Complete with photo-

cefl spare lamps ; calibration BRAND NEW 8 |9 6
charts ; leads and transit case Post free. * hndd

Relays, etc.

RADAR TX UNIT TYPE 1683
Complete with the following valves : 2-6C4 ; 832A ; 8298 ;

2-5R4G ; 3-6AC7 ; 6VEGT ; 93IA photo multiplier with
associated nctwork, Also 2-blower motors tnput 80-115 volt
400 to 2 600 c/s. 26v. D.C.

BRAND NEW,

6.10.0. , ..,

PYE 45 Mc/s STRIP TYPE 3583
Complete with 12 valves. 10-EF50 ; EB34 ; EASO : with modi-

fication data. .
ONLY 39/6 §2/a6|:nage

ABSOLUTE BARGAIN
SYNCHRONIZER UNIT

Includes : 3-6L6M ; 12-6AC7 ; 1-65Q7 ; 5-717A : 6-6SN7GT a
1-65Q7 ; 1-6H6 ; slow motion drive ; transformers » chokes,

BRAND NEW, £4.19.6.

BC929A INDICATOR

Includes : 3BP| tube ; 2-6H6GT ; 2-6SN7GT ; 6G6G ; 6X5GT:

2X2G ; large 24 volt mator drives switch. etc. 65 - P.P.
5/-.

P. P. 5/-.

182A INDICATOR
S17C tube ; 4-SP6! ; 5U4G : transformers, etc.
P.P.
5/-.

INDICATOR UNIT TYPE 247

R.F. POWER WATTMETER. Complete with 4lin. | mA.
Meter, Magic Eye indicator ; 2 EF50 diodes and rectifiers.
Inputs :—12v. : 80v. D.C. or

o ' 50 £3.19.6.

100/240v. A.C. 50 cs. NOW ONLY
CRYSTAL MIC. INSERTS

Includes :

$-inch Square 3/6
Acos 3-inch Round 5/-
Acos ll-inch Round 7/6
Acos 2-inch Round .. .o 12/6
Lightweight moulded han microphone case, suitable for any

of the above inserts.
N

ONLY 2/6

Send for NEW FREE Lists of Valves ; Quartz Crysta’s ; Transistor
Components.

See ' PRACTICAL WIRELESS ** for more Bargains.
OPEN MONDAY TO SAT. 9-6—THURS. | o'clock.

‘HENRY’S RADIO LTD.

(DEPT. PTF),
5, HARROW ROAD, EDGWARE ROAD, LONDON, W.2
TEL.: PADDINGTON 1008-9

www.americanradiohistorv.com
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LINE OUTPUT TRANSFORMERS| ALIPHLA RRADIO
Type No. vllegd mAl\ll{?de’lls(gq'(l)s'l Price _
1.01 Pve P. o SWYEDED - 1
Invicta 126. 122 ... 4710 ! "
LO% Pye y5'4m77051>§m 782 zgg o 46/11 ~" l l l“‘ ‘/ °
LO: Pye - » invicta -
125-133-134. CS17C, CTMITT, VALVES
%ange‘};.&glz]’gm pani o1
e GUARANTEED ALL TESTED
9()8- -952-53-958, Invicta
it BEFORE DISPATCH
: e mrlam  fm o E
L03 Pye MV30. Invicta 108, 11 CY3t 8 66 - -
L010 PAM 906, Invicta 114-115, DAF96 10/6 | KTWG1 8/- [ 5Y3GT 8'-
Pye FV2C, FV4C, PAM 901 50/9 | DF96 10/6 | N78 128 | 524 10 -
o1l Invmta 112-117-904, PAM 904 37/6 DK96 10/ (ZZ‘i 5/8 QA'? 13 -
L012 Invicta 105-107-111 ... ... 955/11 L.96 10/6 | PCC84 10 - bALSh 96
L013 Regentone BIG 12/5 81/11 | EBC33 718 | PCF80 13/6 | 6AMS T 6
1.011 Regentone 14T. BIG 15/5 and BC41 10/- | PL81 16/~ | 6F6G 76
17T 109'3 | EBF80 10/6 | PL82 9'6 |6F1 14'-
Lo15 Regentone BIG 15-17T-17C ECC84 10/4 | PX25 12 6 | 6F13 14'-
nd 17 COMB 88./- ECC85 9/6 | PY80 9/~ GFla‘ 14'-
L.016 Regentone RI143T, "R148C, ECH35 10/6 | PY81 10/- | 6K7G 5~
RI173T, R173C, R173 COMB... 95/~ ECH42 10/8 | PY82 /- GK@C‘- 886
LO017 Alba T372, T472. T372V, ECHS81 11/- | PEN4VA  15/- | 6L6G 9 -
T392, T492-9872B, TR9872. ECL80 13/ EN25 /- | 6L18 136
iy L Y 1 iR
018 Alb; T4 B, T493 7lB -
- 48:?31- & 46/- EF41 9/9 | SP6l /- | CSLT 8'-
L1019 Alba ’I‘394 T484. 9874, T304, EF42 11/- | TP25 2710  6U4 12{-
T494, T504. 1974, T301 ... 43/2 | EFS0 4/-| Ul4 /6 | 6VE6G 7.
1.020 T321. T324, T524, T424 34/5 | EF80 8/6 , U25 14/6 | 6VGGT 76
1,021 T536. T436 43,2 | EFg8 14'6 U26 12/6 | 6X5G -
1,022 Regentone BIG 20/~ | EL41 11/- | UCHA2 10/6 | 12AT7 9 -
1.023 Cossor  935-933- 940 939-934- : EL42 12/- UL4l 10/- | 12AU7 8/~
937-938- 931 R17TA-942-944- | EL84 106 VU39 9 1 12AXT 9/~
946- 930-943 9 61/11 A EM80 10/6 X78 15/6 | 12C8 9/-
1024 Cossor 927-932-929 58/6 @ EYS51 13/6 1C5 12/8 | 25A6 11/8
1.025 Cossor  919-920-921 924-996- EY86 13/6 1HS 10/6 ) 25L6 10.-
925-928 ... 69/5 EZ40 9/- 1N5 10/6 | 25Y5 9 -
1026 Cossor 916- 917-918-923 . 76 - EZ80 8/9 1RS 8/’6 35L6 9/6
1.027 Alba_ T524FM, TI24FM. Z32 12/« 1S5 7 3574 8/~
TT41FM, T744FM, T641, HL23DD 8/6 | 1T4 7/-142 8/-
4 - 43/2 KT23C 10/- | 384 8/- (80 8'6
TIIRMS : Cash with order or C.0.D. Postage and Packing charges extra. as follows :

20 - ad Minimum C.O.

26 ; £5 add 3'6.

Personal Shoppers 9 a.m. to 5 p.m. Mondav to Friday.

-| L034 Pye

LINE OUTPUT TRANSFORMERS

Type No. Ueed in Model No. Price

L028 Pye V14 . 33/9
... b1/2
. 67-

1029 Pye VT2iC
1.030 Cossor 945
1.031 Cossor 847 N
1032 Regentone TTT
1033 Cossor 945F .
CW17F CTMITF,
17TCDL, CTM2IF ... ... 46/11
PROJECTION LINE oUTPUT
TRANSFORMER
ection sets ea. 45 -

Used in most
S

DS
T x4" Plessey
10 X 8" Plessey

5 Goodmans or Plessey 176
10" Goodmans or Elac 256
ACOS  MICROPIIONE  MiIC  33-1
Crystal, hand or table use. Omnidirec-

tional. brand new in sealed (mton.
listed 50/-, 29/6 each. P. & P

ACOS MICROPIIONE 39-1

Pehcil-stick crystal hand Mic. _Listed
105/-. Special price 59:6. P. & P. 16.
our 1958 59 Fully Tllustrated
ATALOGUE

of components and accessories—
invaluable for enthusiasts and
engineers—is now available. Send
1 - in stamps for your copy to-day.

L.T. S—

Ill‘(‘l‘ll 1k
VAVE

12 volt 1 amp ‘v 3 12 volt 2 amp
7= 12 volt 3 amp. 10/- : 12 olt,
4 amp. 12/8 : 12 volt 6 amp. 15/9.
Order now. We do not expect these
rectifiers to last long at these
giveaway prices.

Order value 10/- add 1/3 : 20/- add 1/9 ;

D. Fee and Postage 3'-. For full terms of business see inside cover of ‘our catalogue.

Saturday 10 a.m.

to 1 p.m.

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7.

CHASSINS

18 sw Aluminium. Strengthened corners.
All 2,7 deep.

€ x 4 4- 1 x 747 T8
7' x 54" 56 12~ x G 8-
10 x Ty 6 14° x 97 11/

Prompt service. Add 1- post and pack.
Orders over £1 post free. ~Any published
chassis available. Enquiries invited.

Sweetnam & Bradley, bept. AX
BRISTOL ROAD, MALMESBURY, WILTS.

LINE
OUTPUT
TRANSFORMERS

Most types available. State
Make and Model Number
of Receiver when ordering.

S.A.E. please with all enguiries.

HOWORTH

51 POLLARD LANE,
BRADFORD, 2, YORKS
Tel. 37030

I LONDON, E.C.I.

FIRST-CLASS

TELEVISION and

RADIO COURSES
GET A CERTIFICATE!

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessiona! qualification or learn Servicing
and Theory. Let us show you how !

s=c-+- FREE GUIDE ===+

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling gualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.
A.M.I.P.E.,, AM.lLMech.E
Draughtsmanship (all branches),
ete., together with particulars of

our remarkable Guarantee of
SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may weil
prove to be the turning point in your

career.

FOUNDED (885—OVER

euensl50,000 SUCCESSEScnnae

NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 462), 148, HOLBORN,

WwWWwWWw.americanradiohistorv.com

NEW-MAX ELECTRONICS

220 Ldgware Road, London, W.2.
PAD 5607

For Lo Barzai n
electronics n and  radio
equipment,

LARGE SELECTION = OF TAPE
RECORDERS ALL GUARANTEED.

FOR EXAMPLE

FRUSTRATED LEXPORT ORDER.
3-speed tape recorders, brand new
in maker’s cartons, fitted with latest
Mark 1V Collaro tape deck. 4 watt out-
put, plays all pre-recorded tapes. In-
stantaneous track change over. With
microphone and tape. Current list price
55 gns. ©Our Price 41 gns. Leaflet
available on request. Also smaller
version of the above machine, current
list price 44 gms. Our Price 35 gns.
complete with tape and mike. Fully
Buaranteed.

T.V. TUBES

BRAND NEW FULLY GUARANTEED
14in. M.W, 26-24 tutes, £16.10.0

17in. M.W. 43-61 tubes, £17.10.0.

21in. M.W. 53-80 tubes, £20.0.0.

_P. & Insurance on all tubes, 15"-.
T§/2-9in. Ferranti Tute. 4 volt filament
with the use of a filament transformer,
this tube will replace Brimar, Mazda,
G.E.C. 9in. tube, price £5.0.0 Inclusive.
REVACUUMED & GUARANTEED
10in. and 12in.. £6 . 1l4in.. £5. 15in.

and 17in., £7.10.0.

A full range of F.M. and A.M. Tuners,
Hi-Fi and stereophonic amplifiers,
record players., record changers. AM.
and F.M. Radiogram chassis, All types
and makes of test Instruments, shavers.
typewriters. radios (battery and tran-
sistors),

sSpecial OWer. German ** 2-D " Radio-
gram Chassis. Med.. long. short and
F/M, 3 speakers. Only £36. or cnmoplete
gl slge;utiful cahinet, £38 including
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CORRESPONDENCE

FERGUSON MODEL 989

SlR.—Having benefited many times from

information given in PRACTICAL TELEVISION.

may . as an amateur, be permitied to give the
results of an experiment carried out on an old
Ferguson Model 989 which was passed to me
because the tube was broken.

Using an isolating transformer. I fitted a 17in.
Brimar  C17FM-—discarded because of low
cmission—in place of the broken Toin. Mullard
MW 41-1. using a small length of aluminium
angle for base with a strip of rubber and
aluminium to sccure the tube in position.

Apart from a ncgligible loss of focus [ have
obtained a very satisfactory picture. Hoping this
will be of somc usc to
other  readers—(C. H. [
Crosssy (Ho'loway, N.7).

COSSOR MODEL 937

IR.—Re the answer
to F. A, Vine & ! .
(Coventry) in your i 0f commercial receivers.
December issuc of

.

PRACTiCAL TELEVISION.

I had some fault on a
Cossor Model 937 and
it was due to sound instability caused by harmonic
{eedback from the detector circuits.

Cossor has a modification for this which con-
sists of removing the second LF. sound stage and
then getting increased A.F. gain by using the
first LF. stage as a reflex audio "amplifier.—
HENRY BUrNE (Irvine).

“PICTURE TUBE SUBSTITUTION ”

gIR,-vWilh reference to the article “ Picture
~7 Tube Substitution,” by G. Earl. published
in the December, 1958, issuc of PRACTICAL
TeLEVISION. the method of obtaining the first
anode voltage. as shown in Fig. 4 of this article.
will only obtain a voltage of approximately 300 v.
with respect to chassis, which is insufficient when
cathode modulation is employed.

A first anode voltage of the order of 250 v. with
respect to cathode is required, thercfore. at least

400 v. with respect to chassis will be necessary.

This can be obtained by using a voltage additive

| O-I/IF 50V

400/s00v

Existining
MY line

K/

Picture tubz substitution. A voltage additive arrangement.

SPECIAL NOTE ;
Will readers please note that we arc unable
to supply Service Sheets or Circuits of ex- ;
government apparatus, or of proprictary makes

are also unable to publish letters from readers :
i seeking a source of supply of such apparatus.

PRACTICAL TELEVISION 365

The Editor does not necessarily azree with
the opinions expressed by his correspon-
dents. All letters must be accompanied by
thz name and address of the sender {(not
necessarity for rublication).

arrangement, as shown in the diagram. The
circuit was taken from the * Mullard Mainten-
ance Manual."—L. F. MarsnH, Mullard Ltd.
(London. W.C.1).

SERVICE DATA
IR—Would you please allow me space in
your excellent magazine to air my views on
service data.

In recent issucs. many readers have told of
their experiences in trying to get service data
from manufacturers, and havc failed. with the
result that they at once write to this magazine
asking for the firms to be listed who refuse to
supply. This in my estimation would be entirely
wrong as if this journal
did as proposed by some
of its rcaders. it would
“Kill the goose that
lays the golden cgg.” in
other words they could
refuse to supply this
magazine with the neces-
sary data, and then
where would we be ?

I think if these readers
who  instigate ' thesc
methods would have a little patience, this servicz
data would be available to them in the near
future through the channels of this magazine. or.
as 1 have done, obtain the copies of ~ Radio &
Tclevision Servicing ™ when they become available.

I have found out that one can learn a lot
by examining a television recciver, when not in
use, without the aid of cervice data.—FRANK
MALPASS (Hednesford).

SOBELL T121
IR.—I would like to add a few remarks to your
diagnosis, in November issue. of a Bradford

reader’s intermittent trouble with Sobell Ti21.

In this model. LF.T.s T3 and T4 are covered
with a sticky cellophane tape. which by chemical
action produces multiple greenspot in the
windings.

T3 is common to sound and vision. which
cxplains dual naturc of symptoms.

Replacements are nor available, but they are
simple to rewind by hand, and 1 would advise
that both are dealt with to avoid future trouble.—
W. E. H. (Windsor).

e

We regret that we ;

A READER’S HINT

IR—I would like to pass on to readers of
PracTicAL TELEVISION a simple cure for Band
I signals brcaking through on Band IIl using a
Teletron coil kit converter Mark I.  After trying
the usual wavetraps of various types 1 found. by
winding threc turns of 22 s.w.g. tinned copper wire
on a }in. drill shank spaced the diameter of the
wire, and soldered between the first valve control
grid and chassis, it completely trapped Band 1
signals. and gave a 25 per_ cent. increase in
Band 11l picture and sound.—C. E. DraPER (St.
Albans).

-
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News From the Trade

Plustic Tuner Discs
NEW polystyrene tuner discs are incorporated
in the tuner units manufactured by Radio
and Allied Industries Ltd., Slough. for their tele-
vision models TPS 173 and MP. 17. The discs
or rotors are moulded in Styron 475 high-impact
polystyrene  which  combines the essential
properties of insulation. dimensional stability and
lightness in weight.

One disc carries the oscillator and band-pass
coils. and various condensers and resistors which
provide a tuned circuit of the frequency required.
The other disc carries the aerial coils. These

The new tuner unit.

coils terminate at various contact points at the
hack of the disc and both discs move in unison.
The required frequency is determined by the disc
position. the disc contact meeting two sets of
switch contacts, one for the oscillator and R.F.
band-pass sections and one for the aerial at a
predetermined position in the unit. The unit
is a semi-incremental inductance tuner capable of
receiving any of the thirteecn channels plus
V.H.F./F.M.

English Electric 3in. Image Orthicons

TOR some years now the 3in. image orthicon
i manufactured by The English Electric Valve
Company has enjoyed a reputation for producing
television pictures of high photographic quality.
This property of the tube is. in no small measure:
due to the incorporation in the design of an
clectrode which corrects the decelerating field on
the scanned side of the target. This electrode.
in the form of a fine copper mesh. ensures that
the decelerating field is strictly linear as distinct

from the somewhat curved field in other versions

of the tube. The mesh iS, necessarily. of very
high uniform trarsmission since the scanning
beam passes through it twice, and any non-

uniformities impress themselves on the beam
and appear as spurious picture signals.

The function of this so called * field-mesh.”
which is located at a point of least beam inter-
ference. is to correct the approach of the scan-
ning beam to the target by ensuring more accurate
alignment of the electric and magnetic fields.

In this condition the mechanism of discharge
has increased efficiency because the beam
approach and deflection return -path is constant
over the whole scanned areca. Furthermore. the
displacement of the return beam from the forward
path is reduced. so limiting the amount of
gcometrical distortion produced in the scanning
section of the tube. In addition. the field mesh
hides the incvitable faint blemishes on the first
multiplier stage which otherwise would appear
on picture.

One further feature of the new sesies of tubes
is the re-shaping of the main electrostatic focus-
ing field in the scanning section. so that secondary
electrons from the mesh are prevented from
lowering the beam modulation and upsetting the
sharpness of the return beam. The tubes have
in consequence a lower D.C. output current. so
ensuring better freedom from dynode saturation.
and giving a signal current of greater purity and
much better resolution.

At present two versions of the field-mesh image
orthicon are available, the P-807 used for all
normal monochrome work. and the P-809 which
has found successful application in colour cameras.
—English Electric Valve Co. Ltd., Chelmstord,
England.

New Plessey Deflection Yokes
A NEW range of deflection yokes for 110 deg.
cathode ray tubes has been manufactured
by the Plessey Company Limited. Ilford. Essex.
The range includes a fully flared Ferrite split
ring with a cut-away portion which reduces
weight. and consequently cost, without sacrificing
performance.

In addition. a solid flared split ring and a yoke
built up from four segments arc available in
Ferrite. A fully flared yoke is also available in
Caslam material.

A flared ring core for use with 110 deg. C.R.T.
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NOW AVAILABLE AGAIN. . . in
an enlarged, revised edition—

TELEVISION
ENGINEER’S
POCKET BOOK

Edited by J. P. Hawker

This new and enlarged cdition has been extensively
revised 1o cover recent developments cspecially changes
in receiver technique since the inception of the LT.A.
network on Band 3. Information is included ¢n standards
and waveforms ; Brilish TV network (including ficld-
strength maps) ; basic cireuitry ; projection television
Band III conversions ; installing and servi(‘ing ;s aerials
interference ; fault tracing ; and valve and picture tube

data, cle.

Only I2s. 6d. FROM ALL BOOKSELLERS

..« orin case of difficulty |3s. 6d. from GEORGE NEWNES
LTD., Tower House, Southampton Strcet, London, W.C.2.

‘NEWNES,

PRACTICAL
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A NEW LEASE OF LIFE

FOR YOUR T.V. TUBE AND
RESTORATION OF BRIGHTNESS

Pat. pending. 30,
E -

Reg. design.
Bl2A
Post, packing
& ins. 2/6.

4 SERIES
VARIABLE
AUTO-
MATIC
VOLTAGE
RANGE
From 6.3 up
to 12.6 volts.
All tube sizes
Duodecal base,

@ NO SOLDERING @ NO WIRING @ jJUST PLUG
IN @ IT'S AUTOMATIC @ IT'S GUARANTEED !
Unlike valves, over 80% of T.V. tubes can be made to give
extra useful life and service (for months and months or even
years) with these amazing truly successful plug-in booster units.
We can now offer these units for all makes of T.V. sets and

Over 200 illustrations, over 250 pages.

’ Important.
3 set and tube.

Terms P.O. C.W.O. (C.O.D. charges
refunded if returned in good condition within 7 days.

SINCLAIR ELECTRONICS,

tubes A.C. or A.C./D.C.
When ordering, state make and model No. of

1/4 extra). Money

Dept. PT.

18, NEWPORT COURT, CHARING CROSS
ROAD, w.C.2.
247 BRICK LANE, LONDON, E.2. SHO 7424

also at

OPPORTUNITIES IN]

vzl 148 pages

| Free!

Teicvision offers unlimited

scope  to the technically
qualified. Details of the
easiest way to study for

AM.Brit.LR.E. R.T.E.B.
Cert,, City and Guilds,
Television, Television
Servicing, Sound Fitm
Projection. Radio-
Diploma Courses, ecic.,
zre given in our i;8-page
Handbook ** ENGINEER-
ING OPPORTUNITIES”
which also cxplains the
benefits of our Appoint-
ments Depz.

We Guarantee
*NO PASS—NO FEE"
If you are earning less than
£20 a weck you must read

e this enlightening book.
Send for your copy NOW—FREE and
without obligation.

WRITE TO-DAY!

Czitish Institute of Engineering Techmology
237, Coltege House,
29-31, Wright's Lane,

Keumsington. W.S.

AZl 12/ PCL83  [UCL83 _ |3Ci 12/
AZ3l 1%'§ 18/6 5/-(5Y3 10/
CBL1 21/6{PL33 15/-|UCCB415/-/501 10/

BL3 PL3} 93/6/UCCB515/-|5V4 10/
19/8,PY31 17/6|ULAL 11/-524 10/

CL3} 11'6)PY32 17:6/UL44 22/6/6A7 17/
CYJ3L 12/6/ PZ30 17/6/UL46 18/6/6AQ5 8/

-| DDT4 186 PCF80 ~ |UL84 11/-|6BAG 8/

EBL31 17/6/UF89 12/6(6BG6G

186 PY81 12.6/UY85 8/6 17/6
EBC33  |PY82 ITAT 16/6/6CD6G

_ 14/8/PY83 10'6{1A3 /6| 22/
EF35 u/6{PL81 176 IN5  13/8|6F6 8/
EF83 11/6, PL33 18 6/1H5 13/8/6V6GT 9/
EL3? 156] PCCB 1G5 13/8{6L6G 17
L33 156 15-{1LN5 " 3/66Q7 . 1%/

GZ32 15'<|Mu11 19161243 15/-165
ECL82 _ 'UBC11 8/6[2A5 166

13 -l ycisz 516 287 1616

‘Television Acrials.
24/8 ;

Band III 3-el t
B.B.C. :

S-element, 37/6: 8-element, 57/8
Single Dipole, 32/ : H. 74/6 ;
74,6. We carry large stocks of good
aerials. Send S.A.E. with Your requirements
and we will reply by return.
Air-Spaced Coaxial Cable, 9d. per yd.
8)/- per 100 yds. Crossover Boxes, 12/-.
Coaxial Plugs, 1/-. Coaxial Sockets. .
T » Magnets, 5/-. Television Tables,
67,8. lectrolytic  Condensers, €1+120
med., 9/-. 100+200 mfd., 10/6. 100 mfd.. 6/6.
15 mfd., 3/-. 8+8 mid., 2/6. 8 mfd., 19.
Speakers. 5in.. 12/6. 6in.. 18/6. Bin..
lzin., 28/6. 7 x 4in.. 16/-. 9 x 5in.. 22/8.
Guaranteed Brand New Stock. Elecirie
Ilankets, Single Size, 67/6. Double Size,
87/6. K.S.R. 4-speed Record Changers,
£7.12.8, plus 36 carriage.
Guaranteed Valves

-

EL33 22/8' UBF80
PCL82 10/8(3

15/-1 UCL82 15/-|3A5
MAIL ORDER ONLY—NO CALLERS
Terms ¢ CW.0. or C.0.D., Minimum C.0.D.
charge 3/6. Postage and Dacking per valve,
6d. Other items, under £2, /9. £5, Z-.
Aerials. 3/- carriage.

ELECTRO-SERVICES & Co.

221 BATTERSEA PARK ROAD,
LONDON, S.'%.11. MAGC 8155

[
=]
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Audio & Component Specialists Est. 1925

189-191, Dunstabie Rd., Luton, Beds.

HI-FI EQUIPMENT CABINETS IN
STOCK

Record Housing : Nordik Range in
Oak, Walnut, Mahogany.

Speaker Enclosure £5.17.6
Equipment Cabinet .. ... £5.19.6
Record Cabinet (150 records) £4.17.6
Continental Bench .. 5 £4.17.6
Polenaise Hi-fi Cabinet £19.19.0
W B. Prelude Speaker Cabinet £11.11.0

W.B. Prelude Equipment Catinet

£13.13.0

W.B. Prelude Corner Speaker
Cabinet .. £10.10.0
W.B. Table Equipment Cabiner £9.19.6
W.B. Senior Hi-Fi Console £16.16.0
W.B, lunior Hi-Fi Console £12.12.0
W.B. Junior Base Reflex £9. 9.0
W.B. Standard Base Reflex ... £10.10.0
W.B. Senior Base Reflex Corner  £11.11.0

B.K. AUDIO PLAN

B.K. Speaker Cabinet ... ... £18.19.6
B.K. Equipment Cabinet £17.19.6
B.K, Record Cabinet £16.16.0
B.K. Continental Bench 48in. ...  £7. 7.0
B.K. Continental Bench 72in. ... £13.13.0
B.K. Set 4 Legs tilt & plide feet  £2. 2.0
B.K. et 4 Legs Plain Ebonired (9.6
SOUTHDOWN Hi-Fi Czbinet
€29.19.0
R.C.A. Lowtoy C:binet ... £18.10.¢
HEALS Chairside for Quad ... £29.15.0
HEALS Chairside ... ... £37.0.0
BREARCLIFFE [fguip. Cab. (30. 9.0
BREARCLIFFE Couip. .Cab. (22. 1.0

ARMSTRONG Ecquipment Cabinet
© £34.19.0
Leaflets zvailable cn request.
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EODY’S (Notim.) LTD.

DEPT. P.T.
172, ALFRETON ROAD,
NOTTINGHAM,

TRANS!ISTORS, Yellow/Grazna Spot, 6/11
each.

TRANSISTORS, R.F. Yellow/Red Spot,
13/11 cazh. Post 4d.

sUB MIMIATURE TRANSISTER
CONDENSERS, 1.6 mid,, 5 mfd, 10
mid., 16 mfd., 32 mid., 2/6 each. Post, etc,,
4d.

B.S.R. MONARCH 4-SPEED AUTO-
MATIC CHANGER, Model No. UAS,
completa with High Fidelity turnover
head type TC8. Twin sapphire stylii.
Capacity 10 r2cords. Plays 12in., 10in., 7in.
intermixed in any ordar. 78, 45,33 and 16
r.p.m. for A.C. mains 192-250 v., £6.19.6.
Post. ete., 5/-.

MIDGET BATTERY ELIMINATORS.
To coavert moast types battery portables
t> Mains Operation. 57/6 each, plus 2/6
Post. Siza 3.7 in. x 2.5 in. x 1.8 in. Smailer
than the H.T. battery alonz. (Please state
make and madcl No.)

THROAT MIKES, /- each. Post 6d.
Can bz used for electrifying musical
instruments.

MORSE TAPPERS, Plated Contacts,

Adjustable Gaps, Heavy Duty. Good Quality.
Special Price, 3/6. Post 9d.

NEON MAIN3 TESTERS/SCREW-
DRIVERS, 4/6 cach. Post 6.
JACK PLUGS Standard Type,
Post 4d.

ACOS CRYSTAL MIKE INSERTS.
High Quality. Can be used for Tape
Recorders, Baby Alarms, etc., 4/I1. Post 8d.
GERMANIUM CRYSTAL DICDES,
1/- each. 10/- doz. Post 4d.
RECTIFIER/STABILISER. Input voltage

1.

150 v. at 10 mA for low consumption
valves. 6/6 each. Post 6d.
CONDENSERS TUBULAR WIRE

END (Not ex-Govt.), 8 mfd. 450 v., 1/9;
8-8 mid. 450 v., 2/6 ; 16 mid. 450 v., 2/9 ;
16-16 mid. 450 v.. 5/6; 25-25 vdc, 1/3;
32 mfd. 450 v., 4/6; 32-32 mifd. 350 v.,
6/6 ; 50-50 mfd. 400 v., 6/i1. Post 6d.
LOUDSPEAKERS. Best Makes 5in.,
17/6 ; 6Lin.. 17/6 ; 8in., 18/11 ; 7X4 Elipt,,
17/6. Post 2/-.

ALL ABOVE ARE NEW AND

GQARANTEED

GUARANTEED NEW AND
SURPLUS VALVES

1D3 10/- | 6SN7GT 5/9 | AZ3l 12/6
IRS 7/6 | 6V6GT 6/6 | CY3I 12/01
155 7/- | 6X5GT 6/6 | DAFSS 8/6
1T4 5/6 | 12AH7 7/6 | DL96 8,6
308 4/9 | 12AT6 10/- | DK96  8/6
5U4G  6/6 | 12K7  T7/6 | ECCB4 8/1
683G 2/11 | 12Q7 76 | EF4l  7/1)
686 7/6 | 25A6G 11/6 | EF42  11/6
6C4 4/9 | 25L6GT 10/~ | EF80  7/11
6F1 12/6 | 25Z4G  9/6 | EF86 14/~
6F13  12/6 | 35A5 10/6 | EL84 9/-
6FI5  12/6 | 3524  7/6 | EY86  12/6
6/SGT 3/11 | 807(B) 3/9 | EZ80  8/6
6K7G  2/11 | BO7(USA)5/6 | PCC84 8/6
6K8G  7/6 | 954 1/6 | PCF8)  9/6
6L6G  6/I1 | 955 3/11 | PLB3  10/6
65]7 7/6 | 956 2/11 ' pysl  8/11
6SK7GT 7/6 ' AZI 12/6 | UF4l 9/-

All tested before dispatch.
C.W.O. or C.O.D. only 5.A.E. with all
enquiries. Postage and Packing 6d. per valve
extra. Over £3 Free.

Any parcel insured for only 6d. extra per
order. Al uninsured parcels at customers
risk.

Send 1/- far 56-pagz illustrated catalogue.

PRACTICAL TELEVISION

FAGTORY
REBUILT TUBES

SEND US YOUR TV TUBES
FOR REBUILDING TO

GRADE 1

‘ 1.
2. New fluorescent screen
re-atuminised if required.

3. New getters, tube base, tube
regraphited

SPECIFICATION

Complete NEW heater, cathode
and clectrode assembly fitted

and

4. ALL, tubes B.B.C. picture
tested
5. Full six months' guarantee,

purchase tax paid
All types rebuilt except Enuscope

and 9in. tubes.
12in, £7 10 B
FREITN £8 10 0
15,160 17in £10 10 0
4 2lin £12 10w
7-day service. Post and insurance,
12s.6d,

BOND TUBES

134, Poolbrook Rd.,
1 Worcs.

Malvern,

A A A A A A i b B

LINE OUTPUT
TRANSFORMERS

-
o

replacement or
rewind. Send
us your faulty
one and we will
be pleased to
quote and save
you money.

For Quotation S.A.E. Please.

N

AUDIO LTD.

Tower Road, London, N.W.10

FrovvvVveVvVvVveYV Vv
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® AERIALS
@ TURRET-TUNERS
@ CONVERTERS

Our I.T.V. service offers a complete befora -
and after sales advice. .
Your probiems settled by return mail
Whether novice or expert, let our extensivz
I.T.Y. experiéncd ensura Your success.

AERIALS

@ 5 ELEMENT add-on LT.V. aerial at 39/4
complete with universal clamp bracket and
cranked stand-off arm.

8 ELEMENT, as above, 51/6. .

® EASIFIX.  All aerials pre-assembled and
collapsed for transit.

® EASIMOD. All aerials can be modified
to double arrays if found necessary.

ACCESSORIES

@ CO-AX. High grade low:loss cable,
gd. per vyard. (Any length supplied.}
@ DIPLEXERS (filter boxes). Skirting board
type. 108/3. Outdoor type, 13/-.

@ NOTE : Outdoor type is essential if
using existing downlead for BBC/ITY.
Indoor type is optional with separate
downleads—often used to avoid changing
over aerial leads.

IF IN DOUBT :—We advise using a separate
downlead for best results on LT.V.
STATE YOUR NEEDS or ASK OUR
ADVICE. We can supply any accessories
from wall nails to chimney lashings.

TURRET-TUNERS

The famous BRAYHEAD Turrat tuner, -
£6.19.6. Plug-in adaptor to suit your
particular T.V., 7/6.

@ EASIFIX. Over 600 models can be altered
to up-to-date turret tuning and LT.V,
by simple plug-in technique.

@ GUARANTEE. If you are unable for any
reason to obtain successful LT.V. with a
turret tuner we will allow full credic
against an external converter (see below)
on return of thz tuner undamaged.

External CONVERTERS

@® No external converter can equal the
performance of a turret tuner, BUT OUR
EXTERNAL CONVERTER comes very
near to it.

@® Handsome 2ppearanca.

Plaze

@ Easifix—in fact, dead easifix !

on top of T.V. and connecct up. No
Alterations to T.Y. necessary.

@ Efficient. 2 wvalve cireuit—th2 best
external converter on thz market for
the money. j

Not junk, giving re-radiation,
etc., but a first-class job. £6.19.6.
Accessories, 7/6.

VALVESAND COMPONENTS

® We have useful stocks of these, suitable
for Radio or T.V. constructors, AT VERY
FAVOURABLE prices. Write us for advice
or quotations. We can save you POUNDS.
PLEASE STATE SET MAKE AND MODEL
NO. AND CHANNELS REQUIRED WHEN
ORDERING EQUIPMENT.

WILSON

48, CATHAY, BRISTOL, I.
(Tel. : 57819 or 25242.)

Mail Order Only. Terms C.W.O.
Postage 1/6. AboveZ,O. Free Except Aerials
6.
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Wiilst we are always pleased to assist readers with
their teclwical difficulties, we regrel 1hat we are waable
to supply diagrams or provide instructions for modifving

surplus equipment. We cannot supply alternative details
for constructional articles whicl appear in these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 373
must be attached to all Queries, and if a postal
reply is required a stamped and addressed envelope
must be enclosed.

FERGUSON 992T

I have found the only way (o make this set
work is to insert three 150 § resistors in series,
between HLT. line and H.T. end of (25 (1.25 uF).
If these resistors are removed the PL81 anode gets
red hot and the picture coliapses. [t seems to be
working O.K. at the moment.

Can you inform me what is wrong ? 1 have
replaced R34, €25 and €62, also PL8I, PYS8I,
ECL80 and EYSI.—A. James (5.W.6).

From your remarks we assumec that the set only
works with C25 short-circuited since. as you will
see from your circuit, the H.T. side of the capaci-
tor is, in any case, connected direct to the H.T.
line.

If this-is the case, then the trouble lics in V9
stage, for it is the conduction of this valve which
supplies H.T. to the anode circuit, via the line
output transformer, ctc., of the PL81. and if
this is lacking then the screen will glow red hot
and the sct will fail to work.

PHILIPS 383A/15

What is make and type of C.R. tube ? For what
iransmitter and frequency is the set designed to
receive 2 How could it be adapted to receive local
station Truleigh Hill BBC, and/or Isle of Wight
I.T.A.? Finally, can you tell me how the mains
switch leads should be connected correctly and
what type of switch? The leads to the switch
are coloured, two red and two brown.—V. J.
Connor (Shorcham).

The 383A receiver is a superhet with a 9.7 Mc/s
sound and 13.2 Mc/s vision 1.F. The tube used
is a Mullard MW 22-7 or MW 22-14¢ which may
be replaced by an MW 22-16. It is designed to
receive Channel 1 (London) on 41.5 Mc/s sound
and 45 Mc/s vision. It could be adapted to
receive other channels by altering the coils
associated with the EFS0 R.F. amplifier and
ECH35 valves. We cannot give precise details
however. Both mains leads are broken by the
double-pole onjoft switch. Two leads

PRACTICAL TELEVISICN

come

!

369

direct from the mains lead and two arc wired
to the transformer. The part No. of the switch
is MK3886.19.

H.M.V. 1816

This receiver has good reserve of contrast con-
trol. and sound, and when it’s working all right
a good picture, but the trouble is the line hold
control is very critical of setting and the picture
breaks up several times in the course of an even-
ing, frame is perfectly steady.

I have replaced LNI52 valve sync separator
and line oscillator, the old one was low emission
coupled with loss of width, but there is little if
any improvement with the line locking—P. R.
Morgan (Bristol, 4).

The usual cause of poor line sync is an open-
circuited 4 xF capacitor in the anode circuit of
the video amplifier.

However. the more obvious components associ-
ated with pin 1 of the V10 LNI152 (sync sig.—line
osc.) should not escape attention.

COSSOR 927

My problem is a very dim picture. 1t has
gradually deteriorated over 12 inonths or so.
Until now it is necessary (o have the mains voltage
selector set for 210 volts A.C. (the supply here
is 230 v.) in order to get a decent picture. The
tube is rather old and [ think possibly the emis-
sion has fallcn off. But before I go to the
expense of a new or rebuilt tube, I would like
to be sure that the tube is at fault. Would you
tell me, please, any other valve or component
that would be most likely to czuse a fault of this
kind or a method of testing the tube’s emission ?

Another fault which occurs intermittently is a
bright line across the screen horizontally. I may
last for a minute or so, varying in its length of
stay, then disappearing quickly ; this may happen
two or three times in an evening’s viewing.

Yet another fault is 2 small bright spot the size
of sixpence at the top of the screen, which is
there constantly.—C. Lamb (Rotherham).

- We would say that your tube is low cmission.
but that you may be able to extend its life by
using a 6.3 volt boost transformer on its heater.
The general symptoms of low emission are a
patterning of the white parts of the picture on
increasing cither brightness or contrast. and a
readiness for the picture to turn negative. Try
the sectting of the ion trap. which should be set
for maximum light on the screen.

EKCO 161

I cannot open the picture to full widih, at best
it lacks about tin. on either side and left-hand
side (looking from the front) is slightly out of
proportion to right-hand side. [ thought it was
low H.T. so I tried a new U80l. I had to switch
off quickly as it was flashing inside the valve. |
put the old U80I back and the set went as before
so I tried the new U801 again with same resuit of
flashing. [ think it is a condenser, but which ?

I have fitted an AS.V. converter self powered
on top of cabinet for S.T.V. Channel 10 and 1
get a series of lines (like grain in wood) drifting
across the screen. 1 have fitted an “ Osmox”
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pattern eliminator, the tunable type, but neo
difterence.—A. Wright (Rutherglen).

We advise you to check that both of your
50 ohm surge limiters which feed the U801 are
intact and also get the new valve changed under
guarantee. Lack of width is usually due to a

low “)P1 or 20L1 (if fitted). but even when new’

only just fills the screen. The only. satisfactory
way to combat patterning on LT.A. 1s 1o use

the tvpe of tuner which takes the place of the.

receiver F.R. and L. F. stages.

MURPHY V114

This has given good service, but recently the
60 mA fuse kept blowing and on replacing same
with a higher amperage one the U22 EHT recti-
fier began to disintegrate until the coating was
completely stripped !

The condenser was suspected and replaced, this
being a large aluminium capacitor, also tbe bake-
lite high voltage working one—the valve holder
also on the transformer being replaced, another
U22 valve having been fitted this has now
repeated the above disintegrating! I c¢an only

suspect a possible s/¢ turns in the winding of

the power transformer ?

However, the fanlt may be an obscure one and
I would be obliged if you could help me in this
matter with suggestions of a possible checking
through isolating components in furn.

On the last switching on before U22 failure the
sound came on and the EHT gave the usual
timebase lines on tube—W. R. Prichard
(Welwyn).

Ve are inclined to suspect the mains trans-
former as we have met this fault before and
tound it to be due to the same cause. Our own
method was to check backwards from the tube
by disconnecting the anode cap. then the bleeder
chain. then the smoothing condenser and the valve
was still flashing across. In our case the house
fuses blew before the 60 mA fuse in the set.

PYE 14in. VT4

During the last two months T have had three
PY81s in, the last one only lasting half an hour.
The valves are lighting up O.K. but must develop
an eclectrode short.

The set works perfectly when new valve is first
put in. Could you possibly give me any idea as
to the valve failures ? D.C. H.T. O.K.—A. Dalton
(Barnsley).

The
PY38I

the heater chain to the
is the PL82 sound output valve.” This
is likely to develop a heater/cathode short
intermittently. Another explanation is for an
intermittent open-circuit to occur in the line-
scanning coils circuit which leads to an increase
in pulse voltage which strains the PY8! insulation.

next valve in

H.M.V. 1842

Set was working O.K. then was switched off.
On later switching on again set did not warm up.
1 took chassis out and found a resistor in halves.
This component which is colourless and may be a
thermistor is between pin 4 of the UI53 at rear
of the chassis and the voltage dropper. The

TELEVISION' February, 1959
height of the picture has g\r-;u-hBIIy fallen oftf too
and 1 would be grateful if you could tell me how
to correct this other fault, too.—Wm. Carmichael
(Glasgow).

The resistor referred to is a Thermistor.
Various types are available and we would
suggest a VA1015. Lack of light may indicate a
failing PCL83 (LN2309) frame timebase valve.

FERRANTI T12058

i tried set out, sound perfect, but only a bright
line across the screen. 1 changed the valves
about, tried new ones, but just the same. Also
when the set has been on for two minutes the
line moves towards centre of tube leaving space
of lin. on either side.—G. Hadfield (Blackpool).

The horizontal white line denotes a fault in
the frame timebase. The ECL80 just to the
right of the tube on the main deck should be
tested.

Then check the controls, height, vertical hold
and form (inside near ECL80). Then suspect the
frame oscillator and output transformer. Trace
leads from ECL80 to these and check continuity
of windings. ’ :

When the picture has been restored we would
suggest you replace the metal rectifier which is
in the centre of the chassis.

BUSH TV24

In the first place the picture will go very dim,
and some times fade away, but on turning up
brightness control the picture stays, but then gets
too bright and has to be turned down again. It
is the same on BBC and on ITV. I have plenty
of contrast on 1TV, but not -quite so much on
BBC, but still don't need to extend it to the full.
The same thing results without converter. Regard-
ing the converter, the channel switch is not work-
ing as it should do. The first turn clockwise
should be ITV, the next turn should ke the BBC,
the BBC comes as it should do, the ITV doesn’t
come at the first turn, but if 1 go on to BBC and
then turn back to ITV 1 get it with two or three
tries.—H. Tattersall (Bacup).

The fading may be due to nothing more than
a loose valve on the Jower deck of the receiver
or an improper contact between the valve pins
and the base socket. There is a distinct chance,
however. that the trouble could be more serious
and the heater of the tube itself should be
inspected to see if the glow reduces in intensity
when the picture fades. A partial short in the
heater may be responsible.

You should check the contacts of the band
switch of the converter and remove the contrast
control with a view to obtaining one from your
local dealer. Probably 5 k@ or similar value.

FERGUSON 988T

Having switched on and allowed the wusual
period time for warming up, the line timebase
whistle is absent, sound is normal. On turning

the horizontal hold to the left maximum (looking
from the back) the EY51 lights up and the PLS81

(Continued on page 373)

www americanradiohistorv com


www.americanradiohistory.com

February, 1959
CETS & COMPONENTS

REGLAIMED TUBES. 12in., l4in,,
1in., all at £5 each. guaranteed;
100 (5 channel) T.V. Ekco 161.
Ferguson 988. £15 each. C.

EDWARDS, 1070 Harrow Rd.

(Phone: LADbroke 1734.)

TELEVISIONS, 9in. models. £7/10/-;
12in. models. £13/106/-; 12in. 5-Chan-
nei models., £19/18/- each: all work-

Send for list.
Brockley Rise, Forest
(FOR 5497.)

mng:. carriage paid.
TOMLINS, 127,

Rill, S.E.28.
typzs, £1.0.0.

T.V. TUBES—{ii}- tezs £30-0:

Picture teatel and gurant221 for 3 months.
few 14in. and 17in. for t23tin7 or boosting
25/- each. All earriage paid.
One or two 9in. types with good emission at
£2.0.0 while stocks last. S.AE. all
enquiries plemse.

S, BRADLEY

6, Beadon Aveau2, Waterlod, Huddarsiald.

TELEVISION BARGAINS,
£9, l4in. from £18, 17in.
TYLER TELEVISION. 63,
Rd., Lewxsham S.E.14.

MAINS FROM i2v. CAR BATTERY.—
American Dynamotor Unit, runs 200/
250 AC/DC radios. televisions. tupe
reccrders. e€ic.. from 12v. car batterv.
conlmuous '1uty perfect. cost £325,
s.a.e. full details. SCIENTIFIC
PRODUCTS Cleveleys. Lancs.

12in. from
from £25.
Lee High
tLee 5979.)

RBREBUILT T.V.

MULLARID
127, 0.0

TUBES
MAZDA
CRMi4l. £6.10.0

17" £8. 0.0 CRMI53, £7. 0.0
» £10.10.0 CRMITL. £3. 0.0

Crlrnage and nsurance 10/-.  Customers' own
Tubes rebuilt. :

MIDELAND TURES LIMITED
37, George St., Manchester, 1. Central C432

COMPONENTS, Valves. Tubes ctc.
Write or phone for free list. ARION
TELEVISION, 4. Maxted Rd.. Peck-
ham, S.E.15. (New Cross 7152.)

CHANNEL 11 OFFER.—5 Element
{folded Dipole array with mast and
universal cup for fixing to any size
Band I aerial mast, 39/6. Trade

Praclical Television Classified Advariisemanls

-
RATES : 4/- per line or b xrt
thereof, average live “onh to lt
minimuin 2 lines. BoxX No. 1/- extra.
Advertisements must be  prepaid
and addresscd to d\l‘l‘”sl‘nllll[
Munager, ** Practical Television,”
Tower House, Southampton St.,
Strand, London, W.C.2.

LINE OUTPUT
TRANSFORMERS

DIRECT REPLACEMENTS for 500
sets.  State make and model No. (3d.
stamp).

BRAYHEAD TURRET TUNER for
ANY AREA. The best converter!
State Channels, set make, model MNo.
£6.15,0, post/ins. 2/6.

WESTWAY RADIO

5 Westward Way, Harrow,
Middx.

\ 371,

ROTARY CONVERTERS, Z4v. D.C.
ty &0v. A.C. 50c 4 amDs, (rail 7’67
40/-. Iadicator EC929A with CRT
3BP! and 8 valves. new ¢(rai] 7 6)

57/6. 1.F. Strip 373. 3/EF91. 2/EF92.
. brand new, 37/6. Power Pack,
230v. irpul; outputs, D.C. 300v.
80 mA., 12v. 1 A, 24v. 30 mA ; new.
cased (earr. T/6). 40/~ input
110/263v.; outputs. D.C. 230v. 60 maA..
36v. 100 mA. and A.C. 63\, new.
cased (p.p. 7/6). 27/G6. RF26 27. gocd
condition. rood dials tpost 3/3:. 18/-.
Metal Rectifiers. HW270v. 80 maA.
L.C.. 6/-; 120 mA.. sguare. 4&/-;
HW 200v. 30 mA. D.C.. ;

20 mA., 2/6; HW 1 kV
Meter, Lrldoe 5
30 mA.. 6/-; HW 75 0v 80 n

1A., 7/6;
HW  500v. 306 mA.. 5/-; 270v.
200 mA.. 7,6. Switches:  Toegle.
SPDT. new. 2/-; DPDT togale.
U.S.A.. metal. 2/6. Transformers
13/€ postage), 230v. input, 38 watts.
4-5-6v., oiutputs twice. 8/6; input
230v., outputs 250-0-250v. 33-€0 mA..
6.3v. 1.5 A.. 5v. 2 A.. new. 7/6:
input 236v.. outnuts 620-550-375-0-375-
550-620v. simultaneous 250 and 200
mA. and 5v. 3A.. twice. new (dcl'd
GB), 52/6. List and eaquiries s.a.e.
please! Terms c.w.o.. postaze extra.
Immediate despatch. W. A, BENSON.,
136, Rathbone Road. Liverpool. 15.

BARGAINS.--5-Channel T.V.s. 12in..
£9/10/-; 5-Channecl, 14in.. £14/10/-i
13-Channel. 14in.. £20; 13-Channel.
17in.. £28; all perfect. Cheaper rates
for 6 or more. Phone: ' GLASGOW."”
Merrylee 8288, 77. Friarton Rd..
Glasgow, S.3.

SKELETON SLOT AERIALS, RBand

III. all channels, easily fixed, anv-
where: 28/- carr. {rce. Trade
enquiries welcome. OPTICESSORY

PRODUCTS. Treharris. Glam.

Save 30% on all outdoor aerials and fittings
Example : Double Five Array cd3ts only
70/-, Self-contained Band 1i{ Pre-ampli-
fiers onlv @0/-. Converters 10J - rom-
pete, Turret Tuners 94. complete.
rringe Area Super Low-10s5 Co-axial,
1/4 yard. Heconditioned T.V. Tubes. 6
months' guarantee, 127 120/-, 14"

17" 150/-, 21° 210/-. C.W.O., carriage 10/-
extra. Tubes dellvered in 24 hours nll
parts UK FOR FULL LISTS

. .\ S’l‘ll ANGE
North Weaxall, Nr. Chippenham, Wilts,
Tek : Marshfickd 236,

CATHODE RAY TUBES, used but in
good working order. with 3 months’
full guaranlee Mullard and Mazda

TELEVISION
CATHODE RAY TUBES

Recond.uon’d and Guaranteed 6 manthsi,
" round Mazdas-—£5.0
15% round Mazdas——(éo‘l
17" rect. Mazdas—£6.9.0.
Carriage and Insurance, [0/
Cash with orders 12 L.E.T. SERVICES,

Degt. P/T. 1. 41, Station Street West,
Coventry. Telephone : 89564,
TELEVISIONS, Reconditioned and

order, 12in. from £10,
from £24.
(BER

iu  perfect
l4in. from &£15. 17in.
CCW._. 12, Dockhead, S.E.l.
3756.)

T.V, BARGAINS.—12in. 5-channe!
T.V., £12/10/-; 14in.. £17/19/.; 17in..
£20; immediate despatch. Sets
demonstrated. Call 1070. Harrow Rd..

London. N.W.10. (Phone: LADbroke
1734.)
TV TUBES, revacuumed. &s new.

s, i or equivalent types. l4in. and 17in. | 14in.  £5/10/-, 17in. £7/10/-, 2lin.
S T oL WAOs UM 1 Y £3/10/-, plus 12/6 carr. and ins.: | £10/10/-; carriage Iree: guaraniced
aaiante e M VRS e FAlLs | also other sizes and types available | 6 months ELECTRONIC DEVELOP-
details and teéhmcal data ?orv' Do | 00 application to: BHP DISTRI- MENISUERETHURCOURRREC UL BRI
it Yourself’ YLINE WORKS, | BUTORS (LONDON) = LTD..  279. | 4095,
Burnsall Rd.. Coventr Staines  Rd.. Hounslow,  Middx.
e iPhone: HOU 51440 - ;
s o~ .
TELEVISION TUBES C. EDWARDS TURES. Reclaimed from €3 all types,

CNEW PV, TUBLES (TAX PAID)
£ a8 d.
9in. Triodes from ... 3 00
10in. w© ® ao 5 0 0
12in. o ®© oo 9 00
12in. MW typcs at ... .. 11 0 0
14in. MW, 0 o .« 1115 0
7in. MW, 1310 ©
FACTORY ()\I)Illl)‘\l 1
12in. MW types 715 0
Hin. MW o0 715 0
17in. MW 0 815 0

<

1in. MW 0o .. 13 10
Factory reconditioned T.V. tubes are guar-
anteed to be fully *' regunned,” rescreened
wnd aluminised. ALL tubes guaranteed for

SIX months.
Carriage/Ins. 10/-.
BSR “‘Monarch’ UAB l speeJ
. record.changers ... @ 750

CATHODE RAY TUBE SERVICE

35 Broomwood Road, S auks Cead
Orpington-212 '

1070 HARROW ROAD
LONDON, N.W.I9
LADBROKE 1734

Offers

SH TV, in

First-class

Condition
12in. £10.10.0.
14.n. £14. 0.0.
17in. £20. 0.0.
(all:S channe!)
+ 10,- carriage

In stock : PYE FERGUSON, EKCO
CASH ONLY. /- Camagn
Trade Enquiries Welcoma.!

www.americanradiohistorv.com

Reconditioned from £8, all guaranteed.

T.V. SEIS. DB.B.C. five channels from £8.
I.T.A. from £15,

VALVES, 5000 reclaimed types tested and
guaranteed high emission factor n om as
low as 2/8 each.

Eversthmg vou can think of.
trany's. Scan colls. 1.F.'s chassis yokes.
condensers, hundreds of speakers.

Fasg reliable service in our own vans covers
the British Xsle=

3d. stamp brin¥s extensive lists.

D.H.P. & ASSOCIATES,

11, Stanhope Piace, London, W.2.
Mail Order.Only.
Callers strictly by appointment.

(Continued cverleaf)


www.americanradiohistory.com

372
VYV EVYVYVYY
TECHNICAL TRADING GCO.

Satisfaction or Money Back Guarantee. 1i relurned
unused within 7 days.

GUARANTEED P.M. SPEAKERS.

Standand 3 ohms, ex-equipment. tested, all top

wihes, guaranteed new. .. 9 - .. 9r-:

T 4. 12 - Hing, 9/-; 10 % 6, 14 -5 Toin., 14 -

TV SETS

12in. UNTESTED TABLE MODELS

Note soute of these sets are working, mostly on
Channels 1 or 11l Most wmakes available bul
plense state an alternative. These sets (except for
a few Pve types) all contain miniature vilves and

are nearly all latest

AL L. types. 3 15 -
Carr. & packing 10 -7

T.¥. SETS, lews ouly valves, speakers and tubes,

O and 10N,
12Zin.,

9,- 5

1 5/- Carr, & packing 9,
5.CHANNEL T.VS. Table models, tested pictires
betare dispatch, all good tubes, tunenble all $5.B.C.

stations. all
Carr. & packing 10 -

top  takes.
13-CHANNEL T.V8. Cousisting of a H-channel
B.B.C. T.V. set with separate nuiny-driven Baud 111

com erter (new,
listed £7). 1 1 Carr. & parking 10",

FACTORY REVACUUMED, ALL GUARANTEED
8 MONTHS. Carriage and insurance 12/6.

Inte to the increasing dewand for onr superior
felevision tubes ami the small number of returns
we are now able to efiect a substantial reduction in

their prices. Nearly all lypes of Mullard, Mazda.
Brimar, (o Bniiscope,  Lmitron, Perranti,
Cathendion, € . available ex-stock.

All 8in. All 12in., 14in,,

and 10in. £2/1 5/‘ 13in., 18in. £3/1 9/'
Exeept  the following @ 411, TA15, CRMI23,
MAWHL 14, MWSIL 74, 3/%1, 3 22 CRM L4, CRMiS2.

All Mullard 14in. Types, £4 10 -. All 17in. Types
£4 15 -. 2lin. Tvpes, £7,10 -,

RECTIFIERS. welenium. i
2A.L T8 It

2 m 12 8: contact,

230V, H
250V, 250m4i., 19,-;

SnALL 783

2

GUARANTEED TV VALVES
24-HOUR SERVICE

Uui 88224 B EFUL 5 |Pyu2 88
AN 5 -'37L3 - | EFO2 4'-{PYB3 88
BATG 7 6 Bi6 11'- 12+
6BAG 6 B/EARO 9/8| 3-
ABES 8'6| EAB(SG 9/alb 3=
uHBR7 9 - EACN 96 78
6BWG 8 -|EAF42 4/6 128
6's 4 - EB41 11:- 86
e 9 8|EBYL 12/- 886
CHG 11 -|KBC33 8/- 98

3 -|EBC41 10/- 9,
9 -|EBFs0 9 -|tGzZs2 10/ 78
5 -lEBFse  9-[HVH2A 5- 718
9 -|[ECccs1  8.8|KTa3C 7.8 9
11 -|[EcCs2  8/8]K i 78
11'-{ECCR3 7/8 14'-
§ -|ECCsd 98 2 9
4 BlEUCHs  9/-|N 9 -
9 B{ECFK2 11’ 88
9 8|ECH42 88 9
11 -|KCL&O 117-{PCC 78
;T8 B EF36 4P 8.
6 - 5. 86
98 12 8 98
11 - 8,8 96
[ 9/6 94
11 - 3,6 11 -
11 - 49 7
12 - 4/~ 5n
9 - a'g 128
98 EFR: 7~ 5
98 EFst 136 102 a6
12 -|Erse 9,8 Zith 7-

fror full details send 8d, in stampy Vor
12-PAGE LIST OF 750 SNIPS
Post 1/3 in £1. Min. 9d. No. (.0O.D.
10,000 SN1PS FOR CALLERS.
TECHNICAL TRADING CO.
350/352, FRATTON ROAD
PORTSMOUTH
FVYOYVVVVYY WS

Practical Television Classified Advertisements

SERVICE SHEETS
SERVICE SHEETS for sale and hire,

Radio/T.V.; s.a.e. enquiries. J.
PALMER. 32, Neasden Lane, W.10.
SERVICE SHEETS for sale. Radio
3/-, Television 4/-. All  makes.
SULTAN RADIO PT), 23b, Albert
St.. Tunbridge Wells, Kent.

AUCTIONS

‘Y THURSDAY AT 11a
Sales by private trealy,
DAILY 9 till 6 including SATS.
WEDNESDAYS till 7.30 p.m.

Over 500 TVs from £3 workinz, 10/- not.

Radios. grams. washing machines, fridges,
vacuum cleaners, typewriters.

EASTERN AUCTION MART

Whitchorse Lane, Stepney, London. E.1

FOR SALE
AMAZING OFFER.—Originally £40/
£100 each, Ekco, .Pye, HM.V,
Marconi. Philips. Murphy. ete.,
9/10in. ‘Televisions. complete, not
working. 50/- each; carriage paid:
immediate dispatch. 12in., £8/5/-;
15in.., £9; Philigs 17in. Projection
Televisions. £9/15/-, TOMLINS, 127,

Brockiey Rise, London., S.E.23.

MAINS RADIO IN YOUR CAR, com-
plete unit runs 200/250 AC/DC radio,
television, tape recorders. etc.. from
12v. battery, perfect. cost £25, 80/-;
stamp full details. SCIENTIFIC
PRODUCTS, Cleveleys, Lanecs.

TELEVISION BARGAINS. 12in.,
O.K, £10; l4in. and 17in. cheap for
cash. New sets at bargain price.
T.V. SUPPLIES, 1, High St., Chal-
vey. ({(Tel.: Slough 21860.)

R.F. 1ILH.T. COIL. 7/9, 7-10 KV. R.F.
frequency approx. 200 kc/s, Uses 6V6 or P61
as osc. Suitable for ULTRA model V600.
W700 and many other sets or replacing
E.H.T. mains transformers. Ideal when
using a larger tube. Size 4{in. x 2in. dia.
Base 4in, x 4}in. Circuit drawing available
with order. P. & P. 2/6.

CILASSIS, 1/-. 6 or 8 valve latest type.
midget valve design for A.M. or F.M. Brand
new. Cadnium plated. 32iin.x 7iin. x 2iin.
P. & P, 1/9,

DUKE & CO. (Dept. E.2)) 621/3, Romford
Rit., Manor Pk., ¥.12. Tel. . ILF 6001/3.

HOW TO USE EX-GOVT. LENSES
and Prisms. Nos. 1 and 2, 2/6 ea.
Vertical Enlarger Plans for 35mm. to
21in. s1., 3/6 ea. Optical Condensers
and Achromatic Lens to suit. 33/-
Lists. S.A.E. H. W. ENGLISH, Ray-
leigh Rd.. Hutton. Essex.

TELEVISIONS. — 12in. £7/10/-; 5
chan.. £10; 13 chan., £16, liin.:
5 chan.. £15; 13 chan., £20. 17in.
from £22. Non-workers, etc., cheap.
Callers only TELEGRAM ELEC-
-TRICAL. 68 Kings Ave, Clapham,
S.W.4. (Phone: TUL 6971.)

CO-AXIAL CABLE, unbeatable offer.

8d. a yard air spaced.

TELEVISION TABLES cancelled
order. 20”7 x 207, 187 legs, 4-quartered
veneering, veneered both sides, in medium
oak, walnut and supele mahogany. Unre-
peatable offer while stocks last. 32/6,
carriage 2/6.

MARSHALLS
ror TELEVISION

131, ST. ANN’S ROAD,
TOTTENHAM, N.IS.
Phone: STAmford Hill 3267.
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VALVE CARTONS at keen prices.
Send 1/- for samples and list. J. & A
BOXMAKERS, 75a. Godwin St.
Bradford. 1. ’

TELEVISION SERVICING for Begin-
ners. 5/-. Send for list of Radio.
Television and Electronics Books.
All types ol Service Sheets for sale
and hire. SAE. enguiries.
HAMILTON RADIO, BCM/DATA.3.
London, W.C.1
0SCILLOSCOPE TUBES, type 3BPIL.
new. tested, with Tholder. proven
circuit and comnponent list. 38/6, inc.
insurance. C. LYTH Bardslev
Ave., Failsworth. Manchester.

100 BAYS of brand new adjustable
steel Shelving. T2in. kigh x 34in. wide
X 12in. deep. stove enamelled dark
green; sent unassembled. €-shelf bay.
£3/15/-; sample delivered free: quan-
tity discounts. N. C, BROWN LTD..
Eagle Steelworks, Heywood, Lancs.
(Tel.: 69018.)

SERVICE SHEETS; also Current and
Obsolete  Valves for sale. JOHN
GILBERT RADIO, 20. Extension.
Shepherds Bush Market, London,
W.12. (Phone: SHE 2052.)

WANTED

ALL TYPES OF VALVES WANTED,
PL31. ECL80, EY51 _ U25, PCFB0,
PZ30. UBOL, etc., etc. Best cash price
by return. STAN WILLETTS, 43.
Spon Lane. West Bromwich, Stafls.
(Tel.: WES 2392.)

NEW VALVES WANTED. EY51,
PL81, ECL80, and similar types.
R.H.5.. 155, Swan Arcade, Bradford.
1. Yorks.

QUANTITY RM4 and New Valves
wanted. Offers with price to: Box 16.
¢ ‘o Pracricar TELEVISION.
IMPORTANT ! New Valves and
Metal Rectifiers wanted, state price.
Same day pavment. ROBERT. 414,
Whitetoot Lane. Bromley. Kent.

EDUCATIONAL _

STUDY RADIO, TELEVISION AND
ELECTRONICS with the world’s
largest home study organisation—
1.C.S. Courses for the enthusiast
and for those seeking examination
qualification. Brit.I.R.E., City and
Guilds, R.T.E.B.. etc. Build vour
own equipment with Practical Radio
Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLs, 71, Kingsway
(Dept. 516). London, W.C.2.

INCORPORATED
Engineers home study courses of
radio and T.V. engineering are
recognised by the trade as outstand-
ing and authoritative. Moderate fees
to a limited number of students oaly.
Syllabus_of Instructional Text free.
“'The Practical 'Radio Engineer,”
journal,_sample copy 2/-, 6,000 Align-
ment Peaks for _Superhets. 5/8.
Membership and Entry Conditions
hooklet 1/-, all post free from the
SECRETARY, I.P.R.E. 20, Fairfield
Road, London, N.8.

Practical Radio

i+
EXAMINATION

In your child’s interest write NOW for
FREE 24-page GUIDE and Test stating
age of child to The Registrar

(Dept. M.7), MERCER’S
CORRESPONDENCE COLLEGE
69 Wimpote Street, London, W.i
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line output valves anode glows red, reverse the
procedure and the EY51 fades away and the PL81
has the usual blue glow inside the envelope and
the valve returns to normal (anode overheating
recedes). I might mention that on turning the
horizontal hold to its fullest extent (left) and the
EYS1 light up the timebase whistle operates, but
there is terrific oscillation in the speaker and the
screen is one mass of horizontal lines which, of
course, cannot be resolved into a picture.—R.
Jones (Merton).

The PL81 itself should be checked. If a
replacement doesn’t improve matters. you should
try the effect of. connecting a 32 uF ‘capacitor
from H.T. to chassis as the smoothing capacitor
could have lost efficiency.

BUSH TV24

I had a converter fitted about August, and we
had ITV aud BBC. Now I can only get I'TV; when
the aerial lead was fitted direct to the set, BBC
could not be got, as all the valves light up. Could
you. inform me where the trouble is?—F. G.
Charteris (Enfield).

You- do not say what type of converter was
fitted. We must therefore assume a Bush T184
tuner unit is referred to. In this case. check the
two EF91 (or EF80) valves behind the tuner
unit, the supplies to them (resistors, etc.). and
the setting of the BBC tuner just to the right of
BBC aerial input. The core of this adjustment
may have become displaced. Check EF9! valves
on left side and associated components before
taking any other action.

HM.V. 18294

I have a fold at the top of my picture for
about tin. and I wonder if yvou would tell me
which component or components to replace. |
had jusi renewed EYSI, ECC82, G781 and fitted
new line output transformer and smoothing
choke.—F. Carlington (Basford). .

You should replace the LNI1S2 (ECL80). If
the fault remains, check the 3.3 M% resistor con-
nected to pin 6 and the other components in the
linearity network.

FERGUSON 992T

I have lost the picture on my set and have had
my valves tested; seem O.K.

It collapsed from the sides inwards, which
seemed like the width had failed. Please inform
me as to other components to see to or my tube
may have gone, and definite way to check.

Also if it is possible to change to 17in. tube as
voltage, etc.,, seem the same except for internal
focusing, but possible to use existing magnet. 1
only refer to electrical alterations.—G. Whitehead
(S.W.19).

The PL81 is usually responsible for the des-.
cribed fault conditions but the ECL80 (SCH C
onward only) line oscillator and PY8I efficiency
diode may be suspected. We include these
points, bearing in mind the fact that the valves
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have been tested. You should check the 4.7 k{2
screen dropping resistor of the PL81 (pin 8)
and the components associated with the hold
control. The line-output transformer may then
be fairly suspected. A 17in. C.R.T. such as the
Mullard MW43-64 may be used. Connect pin 7
to pin 11.

PILOT TV76

This now has a cathode hecater short and is
going soft, so I want to replace it. Is it possible
to get a 17in. tube that could be used in this set
without a lot of alterations other than to the
cabinet ?  Also, for some timec now the width has
not been too good, i.e., about }in. each side short,
otherwise using a “ Sterling ** converter I get very
good results.—Eric Beard (Northampton).

The CI14BM may be replaced by 'a CI7BM
or by an MW43-64 (Mullard) provided the first
anode supply is taken to pin 10 and the focus
assembly adjusted. This first anode supply should
be derived from the 3.3 kQ resistor and 8 uF
capacitor which feeds the frame output
transformer. Lack of width should direct vour
attention to the H.T. metal rectifier.

BUSH TV22

The picture has started to decrease in the width
with a slight mistiness, but the mistiness is not
persistent.

I know very little about TV, but would very
much like to correct this fault myself. Could
you please help 2—G. R. Sumner (Wrexham).

On the right side of the main deck is a
screened section. The rear part of this is detach-
able by removing the P.K. screw. Inside is a
PZ30 valve, also a PL38 and an EYS1 wired to
the line output transformer. The PZ30 should
be replaced.

ALBA T432

Could you please help me to locate the trouble
in the above set? The line hold is very critical
and needs constant resetting.

I have changed PIL38 line output value also
EF50, V7, VI2 and V15, none of which seem to
make the slightest improvement. The only way
to hold the picture which tears and rolls sideways
in either direction is to adjust for maximum
height. This helps but is not always successful.—
H. E.-Mercer (Hove).

You should check the 16 uF capacitor C36B.
This is most likely open circuited. Also check
C30 and R23.

QUERIES COUPON

| {
' This coupon is available until FEBRUARY 20ch, 1959, and I

must accompany all Queries sent in accord with the l
I notice on page 369. I
!
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Published on the 22nd of each month by
rrinved in Englapd by W. SPEAIGHT &

EORGE NEWNES. LIMITED, Tower House, Southampton Street. Strand, London, W.C.2, and
SONS, Exmoor Street. London, W.10. Sole Agents for Australia and New Zealand : GORDON &

G
s
GO'LCH (A/sia), LTD. South Africa and é.hodesla: CENTRAL NEWS AGENCY. LTD. Subscription rate including postagc for one year :
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Band 111 Converter I

Suitablef
Wales, Lon-

don, Midlands
North, Scot-
land, etc. All
the parts in-
cluding 2 EF80

valves, coils,
fine tuner,
contrast control, condensers and
resistors. (Metal case available as

an extra.) Price only 19/6, plus 2/6
post and insurance, Data free with
parts or available separatelv 1'@.
Please send two more kits. the one you |
sent last week is performing magni-
ficently.

We receive this sort of letter every
day of the week, so if you have hesi-
tated because vou thought our Kits
too cheap vyou need hesitate no
longer.

Suppressor Condenser

Stop
= N~ wre your
=0 drill

s *he or other
appliances interfering with your or
vour neighbours' radio or tele-
vision. Simple instructions given

1 8 each. 12/- dozen.
T.V. Service Sheets

150 sheets covering the most popular
post-war _ Televisors by _ leading
makers—Cossor, Ekco, Ferguson.
Pve, etc.. £1/10/-, post free.

Miniature [*
Microphone s 5
American made. 4{‘_
Dynamic type. real \=
bargain at 1'8.
A 'l /
-"'\//

Ranges D.C.
volts 0-5, 0-50, 0-
100, 0-500, 0-1,000.
A.C. volts 0-5,
0-50. 0-100. 0-500.
-1,000 D.C.
milliamps 0-5, 0-
100, 0-500. Ohms
0-50,000 with in-
ternal batteries.
00,000 with
external bat-
teries. Measures
A.C/D.C. volts,
D,C. current and ohms. All the
essential parts including metal
case, 2in. moying coil meter,
selected resistors, wire for shunts,
range selector, switches, calibrated
scale and full instructions. Price
19 6. plus 2 6 post and insurance.

Connecting Wire

P.V.C. covered in 100ft. coils—2/9 a
coil or four coils different colours.
10 -, post free.

Cathode Ray Bargain

VCRS517C 63in. (medium persistance)
plug 1n replacement for VCRY7 offered

PRACTICAL TELEVISION

Latest AVY O Testmeter

Can be yours for
only 10/- deposit
and 18/- fortnightly
payments
of 10/-. Like
all AVO
meters it is
a very fine
instrument ;
it has a sen-
sitivity =~ of
10.000 ohms
-{xer volt an%

D.C. volts 0-1.000 (7 ranges). A.C. volts 0-1.000 (5
ranges). D.C. current 0-1 amp. (5 ranges). resistance 0-2
megs. (2 ranges) (Complete with test leads). Immediate
ivers h PPrice £9/10 0.

FREE GIFT.—All purchasers will receive Range
Extender scale and data which add : capacity 0-1 mfd..
in two ranges. Inductance 0-100 henrys. etc. etc.

Complete Walkie-Talkie 25/-

.,! -+ This is the 46 Walkie-

Talkie. It has a range of
approx. 5 miles—just right
for search parties, fire
brigades. etc. Operates
from dry batteries. Com-
plete with six valves and in
metal case. Size approx.
12in. x 6in. x 3!in. Com-
plete but less crystal, not
tested nor guaranteed.
25i-, plus 2/6 carriage.

Ri155 for Spares
These are less valves but
otherwise reasonably com-
plete—ideal for spares—
prices £2 to £4 depending
on condition—carriage 76.

OFFERED FOR LESS THAN THE
VALUE OF iTS COIL PACK

This set, a product of one of our famous manufacturers.
has H.F. stage, covers 5 wavebands including short
waves to 11 metres. Oftered less valves (uses standard
octal valves), power-pack, scale and drive, otherwise
complete and unused. Price £3 15/-, plus 7/6 carriage,
or 9 fortnightly payments of 10 -.

Break-up Bargain

The unit 3515 less valves and L.F. strip. This contains
components valued at least 10 as follows :
20—Paper tubular Condensers up to 1 mid. 60—
Carbon Resistors many high stability. 40—Silver
Mica Condensers. 30—R.F. Chokes. 13—Octal Valve
Holders. l—Yaxley Switch. 1-—A.F. Choke, 2—
Miniavure Variable Condensers. 1—Transformer.
2—Mansbridge Condensers. 1—Useful Chassis size
18in. x 11%in. x 7}in. with outer case.

Plus hundreds of misccllaneous items, nuts. bolts.
washers, tag strips, I.F. sockets. etc. All for 6 6, plus
5 - carriage up to 250 miles.

february, 1959
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All-Mains Amplifier

Powerful three-valves mains ampli-
fier ideal for dances, parties, etc.
Complete less chassis, cabinet and
speaker (available if required)—
data 1/6 (free with parts). Price
19/8, plus 2/6 post and insurance.

Unused and Boxed Vaives
O0Z4 9~ 6F5 /6 | 785 12/
1at 8- | ere 76 | 7CT 121
1A 8 | 6F7 12/ | TD3 9
IF7 12/ | gFg /6 | D5 9
1L18  8/8 | 6F32 10/ | TH7 8-
ILAG 8/8 | 6G6 7/ | TK8 12/8
1LD5 3/8 | 6H6 2/6 | TRT 10'-
IN56  3/6 | 6J5  5/8 | 1S7  10/-
1RS> 6 | 6J7  6- | 12H6 8/
188 6 | 6K6 7/~ | 128HT 8/
1T4 /8 | 6K7 i J7 8i
15 B | 615 i~ | 128K7 8/
2A5  12/6 | §Lg /- | 25B5 12
246 12/6 | 6L7 10/ 10/-
2A7T 1 _//6 6N7 8/8 10.-
2D13C 5= | 6RT 28D7 3/
2X2 48 | pg7 31 3
3A4 T1- | GSAT 32 7
3D6 B | 6SGT 412
3Q4 718 | 6SHT 39/44 10/-
401 26 | 6557 41 9/6
oUs  8/- 1 69 42 8-
523 120~ | 6SL7 3 10-
5z4 96 | gSN7 57 10-
6A6_ 12/8 | §5Q7 58 10/-
6ACT 8/8 | 6SS7 g/~ | 71 9/6
6AGS 6/8 | 6T7 12/6 | 75 12/8
sﬁg 1(5)//- 6THS 122 | 77 8-
551 106 6U5 818 128

Convector heater. Made from heavy
gauge sheet steel (galvanised). For
greenhouse. workshop. aviary,

500  watt. £1/12/6 ;  1.000 w
£2/10/-. 1.000 watt with wired but
separate thermostat, £3/17/6. 2K
watt free standing or wall mount-
ing. £3/19/8 ; 2K watt with built-in
thermostat. £4/18'6. Carriage and

insurance 5'- per heater. ALL ARE

- GUARANTEED FOR & YEARS.

ELECTRONIC PRECISION

EQUIPMENT LTD.

66, GROVE ROAD, EASTBOURNE, SUSSEX

at the bargain price of 86 each. plus
3/6 carriage.

This is the correct address for your post orders and for prompt attention please
mark your envelope Dept. 5, also enough for postage.
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Speaker Bargain

12in. Hi-Fidelity loud=peaker. High
flux.  Permanent magnet vav with
standard 3 ohm speech coil.  Will
)mmilc up 1o 12 watis. Brand new by
famous maker. Price 32 6. plus 38
post and nsuram e,

Variable Rheostat

Heavy duty ~lul(>v
resis

A lf‘ ©

rated atv 25
amps. Basle
resi<tance is
4 obms. Can
be  rewired
to sait in-
dividual re-
quirements.
Ideal for dimmer cireult, ete. Price
8 3. post G,

Pr

v Masjes

b
llu\ SPe gy
1 l“d[o v

1im
217 12
hosy

flus g

=

ST0P

.\FRE

T A‘g’*

- £ -

Wrap your heater cable -amun_d the
pipes in vour loft to prevent a frecze-
up. With [nll instructions. 16 vds.,

98.

Don’t Stumble in the Dark

In~tall 2-wav switches.

Our outiit comprises: 80 yds. Multi-
cnre cable, two 2-way switches, Lwo
wood blocks, Full instructions. 96
each, post and insurance 2 6.

% £8/10/0
I

{
i
:
1
N el

LATEST TYPE
Turret Tuner

Brand
surplus,
Band
with valves. Model 1 LF.
outpul 43/d8 Mc s, Series
heaters Model 2°LT, output
16’19 Mc's, Parallel heaters.

stock,
colls

new
with

not
for

cuit diagram. 79 6. With
knobs., 3 6 extra. po~t and
msuwrance 2 4.

Medresco
Hearing Aid
Assupplied by Nalional Health.
completely overhauled and in
zood working order with six
month~"  guarantee. oniy
£3 15 0. plus 28 posL and ins.
Com te with earphone
new ' plug but not batt b
th ean be supplied as an

extra for 5,- per set,

Nup - model - new—higher
gain- and self-contained bat-
teries £7 10,0, or 10’- depwusit
and 15 fortnightily payments of
0‘..

Yours for 10/- down and 17 fortnightly
payments of 10/- or cash price

The latest  most
up-to-date Record
Player made by the
famous B.S.R. Com-
pany. Using Hi-Fi
Crystal Pick Up and

g n fitted with every
W i modern device. Del-

H ; initely  a  record
¢ changer which will

, give years of trouble-
i tlee music, Not
1 irplus but the

o current model. ]’nu-‘ £8/10 or I‘erm~.

THIS MONTH'S SNIP

Hirh oulput car battery charger, gives quick (car
start charger or trickle charge. Input standard
A.C. mains. output 6 or 12 volt at 1-2} or 4 amps.
With meter and variable charge selector, Complete
in bummer tinish louvred case. Only 75/-, plus
48 carriage, or 10/- deposit and 8 fortnightly
pavments of 9 -. New and unused, guaranteed for
2 years,

’
+ Last Chance for this Fine Bargain

This i~ a super short wave receiver
metres (10-60 Me =) Uses 6 valves.
LF. stages B.I".0) etc. Muirhead instrument drive,
two Internal power packs, mains and battery vibrator
pack. Complete with own P.M. speaker. J’rovision
for phones and speaker muting. Complete in metal
transit ca; size approx. 24 x 18 x 12in.; weight 70ib.
Suitable A.C. mains. 100-250 and 6 volt battery. In
evfect condition, practically unused. Tested before
patch and guaranteed. Handbook free with each.

axe and wsurance 15-. Or 10 -

vovering 5-i0
Has R.F. stage, 2

de:
Price £8 19 8. carria; 15 ]
dfeposic. plus 15 - carriage, and 15 (uerfzhtIy payments
€.

For convenignce of callers ail items a

Electronics ( Ruislip) Ltd. Electro
42-46, Windmill Hill. 266,
Ruhll]l. Midds.
Phone : SLIP 5780, Phone
Half ddy \\'ednesday Half

PR EBBBEIBDRLSBEEPPEREPEE EEW%%%FE‘”%%%‘E%%}F%%mﬁ%%%ﬁm%%&“aﬂmEEE‘EE%*%WEE%

dvertised may be obtained by the following companies:

nics (Groydon) Ltd. Electronics (Finsbury Park) Ltd.
London Roead, 9. \Irmul Green Rd.,
Croydon, Par N.4.
6358. 1049
day, Wednesday., Thursday.

www americanradiohistorv com
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With instroctions and cir-

i Fluorescent Lighting

Complete lighting fittings. Bullt-in
ballast and starters—stove enam-
#lled white and ready to work. Ideal
kitchen,  workshop—anywhere.

Twin 20 approximately 27in. long
complete with two 20W tubes. 49.8,
NSingie 40 approximately 4ft. long
complete with one 40W tube, 39,8.
inductor 80 approximately 5ft.
long complete with one 80W tube,
59:6. Carriage and msurance up to
150 miles 5.6, up to 250 miles 7 6.

2lin. Miniature complete with 13
walt tube. Ideal for showcase or
position where miniature fitting is
required. Complete with latest
iin. diameter tube. 498 each.

Tube Tester and
Re-Activaton

We can supply all the
main components for
making this unit
which will not only
test Cathode Ray
Tubes but will also re-activate them,
supplied complete with full mstru(.-
tions, Price £3, plus 2 6 post and ins.

For Your Lab.

Resistance substitution boxes are
great time savers and you really
cannot have too many of them,

here then, {s an opportunity to
acquire these at a very low rate.
Our R.S. kit avallable for only
R:8, plus 16 postage. comprises
a 50 W. precision variable resistor
0-100 K., six 23 watt fixed
resistors, one 6-position switch,
one pointer knob and one ordinary
knob and instructlons. This
unit when made up will glve an
infinite variability over the range

ohm to 2 meg.

Morganite Potentiometers

Single and 2<gang
types available

standard size with
good length spin-
dle, all new and

boxed
Single types
h

Gang tvpe _3- cac h—va]ves
100

meg,
available; 5K, - K., 0CK.,
§ meg. -} meg.. 2 ‘meg. - 2 meg.
Yaxley'Switches

4-pole, 2-way... .18
12-pole, 2-way... .18
g-pole, a0 492
3-pole, - 18
9-poie, . 2-
2-pole, .2~
4-pole, 4
4-pole, .28
2-pole, .28
i 1-pole, .26
2-pole, . 4.6
G-position shortlnv switcho..... 2

v

4%&&%%&1%BE%E%B&%EEE%%EEEEEEE
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TELEVISION
TUBES

RE-ACTIVATED & RE-GETTERED.
50/-~. PROVIDED YOUR OLD TUBE
HAS 1\0 FELECTRODE FAULTS
HAS T REEN SEVERELY BOC
’lllP.l(P, IS A 70% CHANCE OF RE
ACTIVATION LASTING UP TO 12
M()\Tll\. NO RESULT, NO CILARGE.
CIAL PRICE TO Tl( \Dl<

'l. . TUBES IN STOCK MAKES,
MOST SIZES. 9" £3, 107 £3. 10.0 OTHERS
£5 EACH plus POSTAGE AND INSUR-

ANCE 126. GUARANTEED 3 MONTHS.
12* MAZDA 6 WEEKS DELIVERY.

GOVERNMENT SURPLUS AND
MANUFACTURERS CLEARANCE
1.T.A. \l RIALS. New and Boxe
22/8. 5 element 27/6. (

d. AIR SPACED, 9d.

1 x1°. Unused. 5 -ea..

48'- doz.

ACOS CRYSTAL MIKES, 331. LIST

50/-, our price, 29 8.

l()R( H BU LB\. Ever Re'tdv 2.5 v. and

16/- per 100, 9/- per 50.

lII \I)l'll(h\lw. Moving ‘iron. low im-

pedance. 8 -. high. 8 -. Balanced arma-

ture, low, 10’ high 15 -. Moving coll.

low only. 10'- palr.
STOFL insulated sleeving.

. 80
m amp. or stabilised 150 v. 80 mamp. wlth
6.3 v. winding. 30 -.

RELAYS. High speed. 1,000 < 1.000 ohms,
plat. 8.

VALY All valves tested hetore
despate h on MU RDS latest BLEC-

TIRONIC FESTER.
1T4 6'6 | 6SL7 7,- | ECH12  9-
3A3 8- 6SN7T 78 EF3s 6 -
521 986, 6U5 76 EF50 36
4D1 4-!6V6 68 | EF50 5
6AGS  5-16X4 7-|EFTa 9-
6AL5 58 6X5 7-1Ere 58
6AM6 76 ' 8D2 46 | EF30  8'8
6AQ5  76!9D2 5'- | EF9l 7-
6AU6 8- 101} 78| EF®2 8-
6BES  7-|12a6  7'6:EL32 B~
6BHS 5.1 12AH8  8-1EL91 58
6BW6 66 ' 12AT7  7'6 | EY51 6 -
6C4 6- 12AU7  7-|EY51 9'-
6D2 6-12AX7 86 P6l 4-
6F6 7-112BH7 10-|Pents  7-
6J5 6-|12SH7 8- SP6l 4-
6J6 8-1128J7 78| VRI5030 5-
6J7 6-|128K7  6-|DAF9 9-
6K7 49 15D2 6 - | DF% 9.-
6L6 66 !500c5 10- DKM 9-
6SAT 7. ihaso 16, DL 9-
65C7  4'6 | A 16 yRI38 25-
6837 8- ' EBil 78 VRI3VA 25 -

63K7 5-1 EBS1 56 VCRYT 15-

HUGGETT’S LIMITED

2.4 PAWSONS ROAD,
WEST CROYDON

PP. . COMPONE!
219, ILFORD LANE, ILFORD, ESSEX.

8in. .M. SPEAKERS, 5/9, A bargain offer, but limited quantity of
these modern type speakers Ail tested and they have a sllsht cone
fault which is repaired. not affecting the quality. P. & P.on1, 2/6 ;

on 2, 3/6. Also 8in. .M. SPEAKERS, 8/9. An ldéal glft ll' ﬁtted
in small cabinet. Complete with O.P. Trans. fitted, 10'-, P. & P. 2/9.

EXTENSION SPEAKER. 19/9. In attractive cabinet. Complete
with 8in. P.M. Speaker, flex and switch. Standard matching to any

TS LTD.

ILF 0295.

receiver : 2-5 ohms. Size llin x 13}1in. x 6tin. A nice present and
a real bargain, P. & P.29

RECORD PLAYER CABINETS

79/6. Stylish cabinet by famous manufacturer. Cloth
covered in contrasting colours (Red and Grey). Grilled
front control panel. Size 15in, x 19in. x 8%in. deep.
Beautifully made. A cabinet of which you can be really
proud. Takes 4-speed B.S.R. Monarch auto-player and a
6iin. round or elllpnml speaker Room for any amplifier
of your own cholce. P.
79/6. A delightful looklng cabmec in two-tone leather-
ette. Size 14fin.x 17{in, x31in. Will take B.S. R Monarch
4—speed autochanger and S,m Tound speaker. & P. 4/6.
9/8. A beautifully styled cabinet. In grey zmd white
lka dot. Made by famous manufacturer. Strong clipped
d and carry handle. Uses a B.S.R. Monarch UAS player
and 4in. x 6in. elliptical speaker. P. & P. 4,6.
g8. A well-designed cabinet in brown leatherette.
Strong clip fasteners, easy carrying handle. Takes B.S.R.
Monarch 4-speed autochanger and space for a 4in. x 6in.
elliptical speaker. Can be made up into an ideal Record
Player. Size 16in. x 144in. x 8}in. deep. P, & P. 4 6.

FOCUS MAGNETS

I. 59. 35-33 mm. Permanent magnet type. Salvage.

12 9 Brand new. 35-33 mm. {. & P. 18,
sNET, 39, 3 mm. Permanent Inagnet type. Salvage.

FORMER, 3 9. To matchlow lmpedamecolh &P /3.
- pair. 465 ko5, Tested. t 9

\’I‘l(ll' 5/9. Supel lwt Takes 6- LF 1. 1-6D2. 1-61"14 (valves extra). LF.s 7.25-
0.75 me’s. Please state channel required. I'. & P. /6.

Al isll' l'lR D Snzperrhzets Takes 6-6F1, 2-6D2 (valves extra). LF.s

EE drawin
NER. £6.17
Post FREE.
5, 4,9, Contains scanning coil. focus unit, line transformer. cte. Less
RBE drawing. P. & P. 3,6.

STAMP FOR CATALOGUE. REGRET U.K. ONLY.

AL Tl

12-channel tuner. Suitable for above. Tunable to

R T
o -

TRANSFORMERS?
CONTAT § jfurrpst FIRST!

Rewinding and manufacture of all types
for Television, Radio and Etectronic
Application.

FORREST (TRANSFORMERS) LTD.,
Shirley, Solihull, Warwickshire.
Phone: SHI. 2483, Est. 34 years

Checks all types of resistors. condensers
[

Built in | hour. Direct reading
READY CALIBRATED
Stamp for derails of this and other kits.
RADIO MAIL (Dept. VK)
Raleigh Mews, Raleigh Street. Nottingham

RES/CAP. BRIDGE >/,

’TELEVISION ENGINEERS' G2ACC offers you—

POCKET BOOK
The new and enlarged edition of this! ! BARGA'N LlsT
pocket manual and data book has been ‘

extensively revised. Many pages of N 14
essential reference data on cathode- | 0.

ray tubes, valves, also special sections ! conaining ** odd items ' at greatly reduced
on servicing equipment, dealing with i prices for the radio constructor, short-wave
printed-circuit models and projection ' jiscener and amateur transmitter.
receivers, aerials and interference FREE ON REQUEST

: problems,
’ Ed by |. P. Hawker. ! CATALOGUE NO. |1-—S56 pages. 108 illus-
Postage 6d. | trations. over 2,000 new guaranteed items
by the leading makers, 9d. post free

AUDIO MEASUREMENTs. By | SOUTHERN RADIO &
N. H. Crowhurst, 23/-. Postage |/-.
sErvicine “TRANSIST OR ELECTRICAL SUPPLIES
RADI} OS. By L. D'Airo. 23/- ! So-Rad Works, Redlynch, Salisbury,
Postage |/-. i Wilts

} AN ELECTRONIC ORGAN FOR|
THE HOME CONSTRUCTOR.

e R k. || ALUMINIUM, LIGHT ALLOYS,
LIOETS &7 G. 1. King. 30/-. Postage | | BRASS, COPPER, BRONZE,
TV FAULT FINDING a Daca,| IN ROD, BAR, SHEET, TUBE, STRIP

Pub. 5/-. Postage 6d. il WIRE, ANGLE, CHANNEL, TEE
A BEGINNER'S GUIDE TO TELE-
VISION. By F. J. Camm. 7/6.
Postage 6d. 3000 STANDARD STOCK fI_Z_E_S
3 H. ROLLET & €O., LTD.
“‘IE MUDERN BnuK [:0. 6, CHESHAM PLACE. LONDON, S.W.1
BRITAIN'S LARGEST STOCKISTS HUEIe STH
} of British and American Technical Books Works :
} 19-23 PRAED STREET, 36, ROSEBERY AVE., LONDON, E.C.1.
LONDON, W.2. Branches at Liverpool, Manchester,
Complete cotalogue 6d. , BlrmlnghAam, Leeds.
’ Phone : PADdington 4185. * No Quantity too Small **
Open 6 days 9-6 p.m.
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Build

/

yourown Aerials...

L

eaply, {
ur INCreased lf;tnoe of
A Itings, includ;
Reflector :113;?: Sr ot COU[’)?C‘I;'Sg

MARLBOROUGH, WILTS. Phone: 657/8

YOUR OWN TELEVISION TUBE RE-BUILT

THE FOLLOWING TYPES AND SIZES ONLY

MULLARD . . 12in. £7-10-0. 14in. £8-10-0.

OR EQUIVALENTS . .
COSSOR-EMITRON-CATHODEON  17in. £10-10-0. 2lin. £12-10-0.

48 Hr. SERVICE

All Tubes plus 10/- carriage and insurance.

SIX MONTHS’ GUARANTEE

Terms to the Trade.

OWING TO PURCHASE TAX REGULATIONS WE CAN ONLY RE-BUILD
YOUR OWN TUBE. THESE CAN BE SENT TO US BY BRITISH ROAD
SERVICES (Parcels) LTD., CARRIAGE FORWARD.

TERMS, CASH WITH ORDER or C.O.D.

RE-VIEW (LONDON) LTD.
8l, HIGH STREET . . MERTON S.W.I9

Telephone : CHERRYWOOD 3255

www americanradiohistorv com
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v
¢.R.T. ISOLATION TRANSFORMER GARRARD 4SP. SINGLE PLAYER
Type A. Low leakage windings. Optional FINEST VALUE

. and 50°; boost on secondars.

v.oor 4w or 6.3 v. or 10.8 v. or 13.3 v.

with mams nrnuanes .

TYPE A2. High’quality, bow capucny 10 L’:pF

Optional hoost 255, 50°,. 75°% o
Type B. Mains input. Multi Ou(put 4 G 3,
T 1o and 15 volts. Boost 5% antl BN°5.
L w capacity . s 21-.

TRIMMERS, Cermmo. 30, 50, 70 pf., 8d. ; 10V pf.,
Loni, 178 250 pf., 1/8; 500 pf., 750 pf /8.
RESISTORS Preferred values. 10 ohms to 10 ‘meg..
c4d. . bw.ad.; 1w, 84, 13w 8d. 2w, 1
HIGH STABILITY. ! w.. 19, 2. T'referred values.
100Q ta 1D meg. In'lo,.) 0., 100 Q to 5 meg. {1, 8d.
Swatt WIRE-WOUND RESISTORS 13
Thwatt 25 ohms—10,000 ohms ys

1o watt
25,000 oling —30,000 ohms, 5 w., 1,95 10 w., 2{3.

12/6 PURETONE RECORDING TAPE
1,200 ft. on standard 7" Metal reels.

Spare Reels 7~ plastic, 4'-: 7~ metal, 2/3.
SUPERIOR 1,200 1t. Plashc Tape on 7° Plastic
Reels, Quahty Guaranteed, 21/-.

“lnstant  Bulk Tape Eraser, 200/250 v, Ac.
for any make ar size wf tape., 276,

0.P. TRANSFORMERS. Heavy Duty 50 mA., 4/6.
Multiratio, push-pull, 7,6, Miniature, 334, ete., 4/8.
L.F. CHOKES 15 10 . 6065 mA., §'-: i H.
§5 mA.. 10'8 : 10 H. 150 mA., 14/-.

MAINS TRANSFO M‘ERS 200/250 v. A.C,
0 mA., 6.3 v. 3.5 a
Jv.la. v

HEATER TRANS
Ditto, tapped & .
Do, sec B3 5amp. e e e 1008

ALADDIN FORMERS and core, }in.. 84.: iin., 10d.
0.3in. FORMERS 5937 8 and Cans TV1/2. lin.sq. x
23in. and Jin. 8q. X 1{in., 2/- ea., with cores.
TYANA, -Midget Soldering Tron. 2000220 v. or
251250 v, 18'9.  Solon Insirument Iton, 24'-.
MAINS DROPPERS Jim. x liin.  Adi ‘-\Inicrs,
0.5 atp. 759 ohms, 4.3, 0.2 amp., 1,000 ohms, 4/3.
LINE CORD. .} amp., G0 ohms per foot amp., 100
ohms per [oot. 2-way, 8d. per joot, 3-war, 7d. per {t.
LOUDSPEAKER P.M. 3 OHM. 24in. & 3in., 17/8.
S 19 b soodmans, 21/-.
b & AL 80-,
TR l\\eewr Le1I75, 88, 1o, Plesser. 30/
STENTORIAN HF1012 lvin. 3 to 13 ohm 10 «. 98,8
12in. Laker 15 watt 5 ohms, or 13 uhms, 105/-.
CORYSTAL DIODE (:.E.C.. 2/-. GEX34,4'-
HIGH RESISTANCE PHONES. 4.000 ohms, 16 6 pr.
MIKE TRANSF. 50 : 1, 3/9 ea. ; 100 : 1, 'otted, 1076,
SWITCH CLEANER Fluid squirt &pout. 43 tin.
TWIN GANG TUNING CONDENSERS. 365 pf.
miniature 1in. < 1iin. x 13in., 10/-, .0005 Standard
with trimmers. 9 - : midget, 7/8.
150 pF., 8/8.

sold dieleciric 100
SPEAKER FRET,
15iin. ¥ 04in., 2/ eacl
GOLD CLOTH. 17in. x 5-
Tygan 4it. G, wide, 10/~ t. o

Al Bozed VALVES 90-\‘1&] Gusrantes.

Metal  xmilver,

in. X a5in., 107

8 8 f‘l\\ 8/8 EABCS0 HABCR0
884l 018 10/ 12/
M 7/8 EBJL 5/8 HVR2A 7/8
l;Qu 10/6 EBC33 8/6|MUL4 10/8
24T 7/8 EBC41 10/8 P61 6/8

10,6 1:BF30 10/8(PCC34 128
813 ECesy 12’6 PCF80 11/8
7/8|ECF80 11/8(PCL82 11/8
7/6 ECH42 10/6 PEN25 6
7/8 ECLRY 12/6/ PL82 108
GF39
9.6 EFil

ammmqaqaomaaaaaméama
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1959 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
B.W. 16 w. m. LATEST MULLARD
M.W. 200 m.— .)(l m. LCH42, EFil, BBC4I,
L.W. 800 m . ELil, EZ4,
1t '-mumh "\mmumo

3 3 short-Mediumn-

tive feedback
Glass dial

4.2 watte, U “hagsis

12}in. % 33in. honzou‘h‘l urve‘rtu,al 1in. < 4.
2 Pilot Lampa, ¥onr Knobs Walout or 1vory.

Aligned and cahbrated. lsolated Chassis.

£9 ‘0 0 Carr. & Ina 46
TERMS © p. £5.5.0 and five monthiy of £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS.
8in., 17 6 : 10in. 25 - [2in.. 30 -

UA8 World's Finest 4-Speed Autocbanger

OUR PRICE £6.19.6

TERMS : Dep. £3.10.0 and four monthly of £1.

COLLARO LATEST MODEL
. HIGH-FIDELITY AUTOCHANGER
4-SPEEDS—10 RECORDS
With Studio " 0” mck-
BRAND NEW IN MAKER'S BOXES

our PRICE £7.19.6 nost irce.

BUILD THIS REPRODUCER
BARGAIN SINGLE PLAYER KIT
Ready for immediate assembly.

4-speed Collaro “Junior” Unit. 2412 6
Handsome case, 178 x 13} x Tine,
with room to play 12 in. records .. £2 5 0
Ready-bnilt #-watt amplilier with
iwo valves and loudspeaker......... £312 6

or £9-1 5-0 complete kit post free.
£3.5.0 extra with Garrard 4 Sp.

| ALUMINTUM CHASSIS, 18 a.w.c. nndritl
With 4 sides, riveted eorners and lattice
hale n. sides, 7 x 4in., 4/6: O 5/8;
11 x 8/9; 13 x din,, 8/8 14 x Hlin, 10 8
15 x 14in., 12/8: 18 X 16 x 18 X 18’6
TRANSISTORS, GENU’INE PTE GOLTOP
Awdio, 15/« R.F. (3 Mec/s average), 24'
Power, 20/-. 1 sheets supp\ler

HANDY VOLT METERS.
I)( with leads and le'\thr

CRYSTAL MIEKE INSERT b:
engineered. size ouly i

Complete

v.and 0-250 v,
8.

precision
X 18I, ﬂ 8

HI-GAIN BAND 3 LT.A. PRE-AMP KIT.
Cascode circnit wilh valve LUCRE. Price 28,8
With Power I'ack, 49/8. Pluns only 6d.

Ramd T B.B.t". version same prices.

TELETRON “ TRANSIDYNE »
MIDGET SUPERHET PORTABLE 6° x4 x1;"
G transistors, printed circuit, Ferrite aerial.
All parts and cabinet, £12.19.8.

We include 8 Pye Goltop Transistors for
maximum perlormanc2.  Plans 9d.

I AUBDIO PERFECTLION l

Desirned to play 16, 33, 43, 78 r.p.m. Records
Tin., 10, 8. Lightwsight Xtal pick-up
G2 luruover head, iwo Sepurate sapphire styit

our pricz £8.0.0 each. Post Free.
De luse cabinet with amplitier and 64 &
Cporker, £6.15.0 ar complete kit, £14.10,

Volume Controls | 80 ... GOAX

Long spaudles,  Cnaran- | Semi-air  spacel
teed b year. Midzet | thene insniated. jin lm
5K ochms to 2 Me stranded  care gd

No Sw. D.r. Lowses cut dUE s yd

3/- Fringe Quality 1/6
Linear or Log Tracks<. Air spaced wd,
CoAX PLUGS a 1 = DOUBLE SOCKET ..L3
SOCKE' QUTLET BOXES a8
BALANCED TWIN FEEDER yd, 8d. S0 or o alimy
DITTO SCREENED per yd. 1/8. 50 «lins only
WIRE WOUND POTS. 3 WATT. Presct M

PV. Type. ARl vidues 25 ohms to 20 K, I =-rta
nIY K., 4/=. (Carbon 50 K.
WIRE-WOUND 4 WATT.
Values, 100 ohmz to 59 K.
GONDENSERS. New sto 1
T.C.L., 5,8. Ditto, 20 kV., 9/8; 100 pi. to Sosi gl
Tubular uﬂo v. .001 to .01 mifd., .
-0. 1/8; 5,350 v. 1/9; 1/ v, 9.
01,_',000 v., 1/9: .1 mid., 2,000 voits, 3/6.
CERAMIC CONDS, 500 v., .3 pf. to .0l mfl, 104.
SILVEE, MICA CONDENSERS. 10% 5 pf. o 300
;600 pf. to 3.000 pi., 1/3. “Close tolerance
(+1 F) 1.5 pF to 47 pF., Ditto 1",, 50 pF
to 51.‘; pl., 1/9, 1,000 p¥ to 5,000 pF.,
1.F. TRANSFORMERS 7/6 pair,
465 Kc/s Slug Tuning Miniature Can. 2im. x

lin. x lin. High Q snd good bandwidth
By Pye Radic. Data sheet -u plied.

Weante M800 I.F. 465 Kc's. 12/E per paiT.
Wearite 550 L.F. 485 Ke/s. 12/6 per pair.

e
NEW ELECTROLYTICS. FAMOUS MAKES

Spindle
8

TUBULAR TUBULAR CAN TYPES

/ 2 L3OV, 58 NG00V, 8

2 ~ 16 300V i

4 ST 2 6‘ U 1
S asuv, 23 . n6
~ -nuv 2gm+ﬂ 1, o q -

.3 884 HUuv. a

v 4 9+lby[-hl\v L

.5 8 % +16/500v. 9

1 9Hh+lh T

1

SENTERCEL RECTIFKERS
BACK VOLTAGE K3/ 2
kV "/8 }\l,ai) 4 L\' 81

S e D5 vol ge, 309, of above
5 mA., 7/8.
. 7/8; 60 A 86

CONTACT COOLED 250 v. 50 M
%5 mA., 9,6,

COLLS Wearite * P type, 3/= each. Osmor Mideet
Q" type adj. dnst core from 4 -, All ranges.
TELETRON. l. & Med, T.R.F., \\lth reaction. 3 8.
FERRITE ROD AERIALS. M.W., 126
T,R.F, COILS A 11}, 7 - pair. H.F
FERRITE ROD 7in. x 3,Sin. dia., 216,

JASON FM TUNER COIL SET, 28/-. H.F.
coil, aerial coi’, Uscillator voil, two LI trans.
.7 M( s, Ratio Detector and heater choke,
Circnit hook using fonr GAMS, 2/-,

COMPLETE JASON F.M. KIT WITH VALVES,
£6.15.0. Fringe area Kit, 22/8 extra,
MULLARD 3-3 AMPLIFIER READY BUILT.
spare Power for Tuper, cte., £7.17.6.

FL RECTIFIFRS
2,6 or 12 V. H amp.. 8/9; 2 a., 11'3; 4a., 17.6.
CHARGER TRANSFORMERS. Tapped input 200/
v. for charging at 2, 6 or }2 v.. 1} amps., 15/8,
amp., 17/8; 4 ampa., 22 8, Circuit incladed.
VALVE and T.V. TUBE cquivalent books, 5/-,
TOGGLE SWITCHES. X.P. 2/~ .F. 3/6. D.F.D. 1.4 -,
WAVECHANGE SWITCHES
¢l W\rer ]ong spindie

g 2-way short spindle .
4 p. 3-way long spindle
-way long spindle
nt. Oct., 4d. EF350,
gd. Blz\, CRT, 1/3. Eng.and Amer. 4, 5. 6, 7 and
4 pin, 1/-, MOULDED MAZDA and Int. Oct.. 8d.

RADID CONPONENT SPECIALISTS

THO 1665,

Buses 133 or 68, 48-hour service. P. &P.

www americanradiohistorv com

1/-, over £2 free (Export Extre).

BRA. Ba.. BUA, 9d. B7G with can., 1/8.
’»'v& with can, 2/ CERAMIC EFi0, BTG, BYA,
| Int. Oct., 1.~ B¢ with can., 1/9,

OUR ONLY ADDRESS

337 WHITEHORSE RD.,

WEST CROYDON

C.0.D. /6. (Wed. 1 p.m.) Catalogue 6d.
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