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Just Right

for your pocket!
THE

ULTIMINO

Sensitivity :
|9 Ranges 10,000 ohms per volt

on D.C. voltage ranges.

D.C. Voitage: 0-1,000V in 7 ranges 1.000 ohms per volt
A.C. Voltage: 0-1,000V in 5 ranges on A.C, voltage ranges.
:h‘;s :plz:dn: :;/o(r) ms‘lru(rinent hl:xst b‘een de;-eloped to mec(l; D.C. Current: O-1A in 5 ranges e
n et -
ehnite dem & sturcy pocket-size multi-range (est Melr g i otance : 0-20,000 @, 0-2M . On D.C. 3% of full

at a modest price, suitable for use on modern electronic apparatus

scale value.
as well as for radio and television receivers, motor vehicles, and  Pocket Size : 53 x 3§ x 1§ inches.

On AC, 4% of full

all kinds of domestic appliances and workshop equipment. Weight : 1 Ib, approx. scale value.
Readings are obtainable quickly and easily on a very open scale, To meet specia
and range selection is by means of a robust, clearly marked rotary ey £9 : I OSo requirements, ins:!-u-
switch of the characteristic AvoMeter type. Measurements of st rnice '“'"“h,‘ah" bed:“p:e"eod'
. to a higher gr
A.C. and D.C. Voltage, D.C. C.urrent and Resistance are made Complete with Test Leads and Clips. accuracy for a small
by means of only two connection sockets. Leather Case if required 32/6 additional charge.
Designed and Manufactured by Telephone : ViCtoria 3404 (12 iines)
AN Y0 r. x> AVOCET HOUSE ° 92-96 VAUXHALL BRIDGE RD. * LONDON - S.W.1

MM il

| _

"TELEVISION

L[ PROBLEMS \ -l- UBES

nDrEe JI ‘r “
| I .{56 l L ’5‘
' E‘NLE —_— BUY DIRECT FROM THE FACTORY!
S [u i 12 MONTHS’ GUARANTEE
I LONG-LASTING I2” -

£5. 0.0

OUT OF SOLDERING

| TRADE MARK ’ - - -
FOR 25 YEARS THE BEST " - - - i
| ELECTRIC SOLDERING IRON I4' £50 I0.0
Leaflers on request from: ‘ I 7 - - - - £6. I 0.0
:—:L‘;G:i:tfv ® Carriage and insurance 12/6 extra.

WORKS CO. LTD.

e MARSHALLS for TELEVISION

$9-62 High Halborn, 131 St. Ann’s Road, Tottenham,
Telephone: CHAncery 4361 London, N.I5.

25 watt mistrument . .

miodel (Hlustrated) Telephone: STAmford Hill 3267
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Out Iin
the bine

2 radio men on 4 wheels]

Take one wireless truck, onc wireless operator,
one wircless mechanic. Drive 300 miles on
rough tracks. find a spot that's just a mup
reference. Set up a radio station and link
strike aircraft with base. Keep it going . . .
stay fit.

These R.AF. men are no mere tradesmen.
Nobody's  mere anything in the R.A.E.
Every man has skilled training, and a job he's
counted on to do supremely well.

But the R.AF. gives o man far more than
know-how.” It gives him a carcer that's
both sccure and exciting. It gives him a
standard ol living that’s hard to better in $
civifian lite. It wakes him—with his family-— ¢
all over the worldl. ‘

}
i

R | . ) s S St o S o St S . S T . i e S St s
IS THIS YOUR LIFE 7 The R.AF. wanis men whao make the mest ol lite's
chunces. There are vacarncics now i these key jobs. Full puy while Fou train,
specialist pay when you guality.  [ick rour particular interests, ard post the
coupon lor free booklet. about R ALF.
. o A Wireless Mechanic Electricul Mechanic ;. Nursing Atendant R.AF
A . n I l l [l i‘l in ‘ ll‘l Reusiment L Orperutions Clerk Radar Mechanic ROALF. Police ]
Progress Clerk Teleprinter Cperato T pist Wireless Operator [}
Tape Relav Operator

NAMLE B e DATE OF BIRTH

. ' . ADDRFSS g o o 20 SR ) e . . e

. (PTN 19,)
Victory House. Kingsway, London, W.C.2.
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BENTLEY ACOUSTIC CORPORATION LTD.

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

EXPRESS POSTAL SERVICE | ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. C.O.D. ORDERS BY PHONE
OR WIRE ACCEPTED UP TO 3.30 P.M. FOR IMMEDIATE DESPATCH.

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA.
082 17/6;6C8 12/616X4 6/6/19H1  10/~|AC/PEN DL94  7/6 |EL33  12/6{KTZ63 10/6/QP25 15/~ UCHSI 9/6
0Z4 6/~16C9 12/6|6X5GT 6/~ 20D1  §5/3| 5-pin 23/3{DL96  9/- |EL34  15/~|L63 6/ QSIS()/I?o ucLs2 11/

1A3 3j-6Clo  10/6{6/30L2 10/-'20F2  26/6] 7-pin 15/-|DLSI0 10/6 [EL38  26/6 LNI52 10/6 /6{UCL8Y 19/3
1AS 6/~ 6CD6G 7A7 12/6 2001  26/6] AC2PEN DM70  7/6 |EL4I 9/-|MH4(C) 7/-|RI2 9/6| UF4! 9/~
1A7GT 29/101786 19/3 201 26/6 23/31EASO 2/~ |EL42 13/11|MHL4  7/6|RIB 14/-|UF42  12/6

/11 16CHe  12/6|7B7 8/6 20P3  23/3 AC2PEN4 EABC80 9/-[EL8I 12/6 |MHLD6 12/6|RI9  19/11|UF80  10/6
1C5 12/6i6D3  19/11|7C5 8/~ 20P5 23/3| DD 26/6|EACSI 7/61EL84 8/6(ML4 12/6|5D6 12/-1UF8S  10/6
106 10/616D6 6/6|7C6 8/~ 25A6G 11/-|AC4PEN EAF42  9/6|EL85 13/11|MUI4  9/-1SP4(7) 15/-1UF86 17/11

IHSGT III- 6ES5 12/6708 23/3 25L6GT IO/- 26/6EB34 2/6 |EL9Y 5/-/MX40 15/-|SP41 3/6|UF89 9/~
&/-|6F1 26/6 7H7 8/-[25U4 16/7|ACSPEN EB4I 8/6|EL95  10/6|N37 19/1115P42 |1/6 UL4i 9/~
ILDS 5/~ |6F6G 7/-17R7 12/6125Y5  10/6 23/3)EB9I 5/6 [EM34 10/-|N78  19/11|SPéI 3/6{UL44  26/6

N5 5/-16F6GTM 8/-|757 10/6{25Y5G . 10/-| AC6PEN 7/6|EBC3 13/3 EM7i  23/3{NI08 19/11|5U25 26/6{UL46  14/6
msc;'r 1i/~|6F8 12/6}7v7 8/6{25Z4G 9/6|AC/P4 8/-lEBC33 7/-|EMBO  9/61N2308 10[7 SU6t  9/6/ULB4  8/6
IRS TI6l6FI1  17/3i7Y4 8/-|25Z5 10/6|AC/SG 23/3|EBC4I 8/6 |[EMB)  9/6IN339 29/10/T4l 23/3|UM4 17/3
154 9/-|6Fi2 5/6|724 la/1 25Z6G 10/- ACITP 33/2|EBC8I  B/~]EMB4 10/640A70  4/-|TDD4 24/7!URIC 9{-

155 7/6{6FI13  11/618D2 3/6{25Z6GT / esrao IO{- EN3I 37/-|OA71/81 4)-|TH48 15/-1UU6 19/11
1T4 6/-16F14  26/6]8D3 5/6 16 1 3 /~|EBFB3 13/11 |EYS! 9/6|OC72 17)-|TH41  26/6]UUT  16/7
1IU5  30/-16FI5  15/3|9BWE 15/3[27SU |94 AC/VP2 13/3 EBF89  9/6 |EY83  16/T!P6! 3/6]TH233 33/2{UU8  26/6
2A7 10/616F 16 9/6(9D2 4/-128D7 |-|ATP4  5/-|EBL2I 23/3|EY84  14/-]PABCS0 TH2321 20/-{UU9 7/6
2p 26/6 |6FI17  12/6{10C1 12/-[30C1  8/-|AZ1  18/7|EBL3l 123/{3{EY86 10/- 13/11{TP22 15/~ 1UYIN 18/7

X2 4/6/6F32  10/6110C2  26/6|30F5 7/-1AZ31 IO{- EC52 5/6 |EZ35 6/-1PCC84 8/-|TP25  19/6]UY21 16/6
A4 7/=16F33 7/6{10D2  12/-|30FLI 10/~IAZ41 13/ / /

3AS 10/6 |6G6 6/6{10F1 17/6(30L1 8/-1B36 24/7 EC70  12/6 |EZ41 7/6|PCC8823/11|TY86F 13/3|UYBS 7/
387 12/6 {6H6GTG 3/-{10F9 10/6(30P12  8/-|BL63 7/6/EC92  13/3|EZ80 7/-|PCC89 14/~ UII/H 12/-|VMS4B 23/3

3D6 5/-{6H6GTM 3/6/10LD3  8/6{30P16  8/-|Cl 12/6|ECC32 lo0/6|EZ81  7/-|PCF80 8/-|Ul6  12/-|VP2(7) 12/6
3Q4 7/6|6)5G 5/-|10LD11t 30PL1  11/6]CIC  J2/6|ECC33 8/6|FC2A 24/7|PCF82 11/6|U18/20 9/- VP4(7) I8/~
3Q5GT 9/6]|6)5GTG 5/6 1570031 7/6|CBL1  26/6/ECC34 24/7[FC4 15/~ |PCLB2 12/6/U22 -{VP2 14/6
354 7/6|6/5GTM 6/—|10PI3 15/6|33A/158M (CBL3t 23/3|ECC35 B/6{FCI3  26/6|PCL8B3 11/6/U24 19/10 VP48 23/3
3v4 7/6(6)6 5/6|10P14  19/3 30/-]CCH35 23/3{ECC40 23/3|FCI3C 26/6|PCL84 12/6]U25 12/6|VPI3C  T/-
SR4GY 17/6{6]7G 8/-111D3  24/7135/51 12/6|CK506 6/6/ECC8I 8/-|FW4/500 |PEN4DD  |U26  10/-|VP23  4/6
SU4G  B/6|6]7GT 10/6[12A6  6/6|35A5  21/3|CL33  I9/3|ECC82 7/6 9/— 26/6|U31 9/6| VP41 6/6
SV4G  11/-|6KeGT 8/-|12AC6 15/3]|35L6GT 9/6]CVe3  10/6 ECC83  8/-|FW4/800 PEN25 19/11|U33  26/6|VR75/30

5X4G 12/6|6K7G  5/-|12ADé 17/3135W4  7/6{CV271 10/6/ECC84 9/6 9/—|PEN36C u3s  26/6 |

SY3IG  8/-|6K7GT 6/-|I12AE6 13/11(3523  10/6{CVv423 30/-|ECCBS B8/61GZ30 10/6 10/6{U37  26/6{VR105/30

5YIGT 7/6|6K8G  8/-|12AH7 8/-[35Z4  6/6|CY1  IB/7|ECCIl 5/6{GZ32 12/-|PEN40DD |U43 9/6 S
5Y4 12/6|6KBGTG 12AH8 12/6|35Z5GT 9/-|CY31 16/7[ECF80 11/6|GZ34 14/ 25/~ |U45 9/6| VR150/30

$Z3 12/ 12/6{12AT6  7/6/41MTL 8/-|Di 3/-{ECF82 10/6 [H30 5/- [PEN44 26/6|U50 8/- 9/~
5Z4G_ 10/6{6K25 19/11112AT7 8/-|42 23/3{D15  10/6 ECH3 26/6 H63 12/6PEN45 19/6{U52 8/6|VT6IA 5/-
SZ4GT 12/6l6L1 23/3{12AU6 23/3|43 12/6{D63 5/-|ECH21 23/3|HABCS80 PEN4SDD  [US4  19/11|VT501 5/-
6A7  26/6[6L6G  9/6|12AU7 7/6|50C5  12/6{D77 5/6|ECH35 9/6 13/6 26/6|U76 6/6[W6IM 26/6
6A8  10/-|6L6M  12/6|12AV6 12/7|50CD6G DAC32 11/-|ECH42 10/6 |HL23 10/6 [PEN46  7/6|U78 6/6| W76 6/6
6AB7  8/-|6L7GT 12/6|12AX7 8)- 29/10|DAF9l  7/6|ECHB1 9/- |HL23DD PEN383 23/3[U107  18/7|W8IM 6/~
6ABS 10/6|6LIS  13/-{12BA6 8/-[S0L6GT 9/6|DAF9%6 9/-|ECHS83 13/11 17/3|PEN453DD {U191  16/7|W107 15/3
6AC7  &/6]6L19  23/3]|12BE6 10/-|53KU 19/11|{DC90 13/11}1ECLBO 10/6'HL4I 12/6 33/2)U201 167\ WT729 18/7
6AG5  6/6/6LD3  8/6{12BH7 21/3(72 4/6|DD41 13/11|ECL82 10/6{HL41DD PEN/DD U251 14/-[X24M 24/7
6AK5  8/-16LD20 15/I1{12E)  30/-|75 24/7{DDT4 24/7/eCL83 19/3 19/314020  33/2{U281 19/11}X31  26/6
6ALS  5/6|6N7 8/-|12)5GT 4/6|77 8/-|DF33  11/-|EF9 23/3 |HL#2DD PL33  19/3{U282 22/7{X4l 15/
6AM6  5/616P1 19/3[12]7GT 10/6{78 8/6|DF66  15/=|EF22 14/ 19/3|PL36  14/-{U301  23/3|X42  I5/-
6AQ5  B/6l6P25  12/6{12K5 17/11]80 9/-|DF70 15/~ |EF36 6/- |[HN309 24/7|PL38  26/6|U329  14/-|X61(C) 12/6
6AT6  8/6|6P28  26/6[12K7GT 6/6|83 15/-|DF91 6/-|EF37A 8/~ |HVR2 20/-|PLBI  12/6|U339 16/7/X6IM 26/6

6AU6  10/6|6Q7G  8/-|12K8GT 14/-|83V 12/6{DF96  9/— EF39 5/6 |HVR2A 6/-|PL82 8/-|U403  16/7|X63 10/-
6AVE  12/T[6Q7GT I1/-{12Q7GT 6/6|85A2 I15/-]|DF97  9/-|EF40  15/- |[KF35  8/6,PL83 9/)-{U404  8/6|X65 12/6
6B7 10/6{6R7G  10/-{12SA7  8/6|150B2 15/-{DH63  8/-|EF4l 9/6 [KK32 21/11|PL84  12/8]UB0I 29/101X66 12/6
6BSG  4/6|6SA7GT 8/6]125C7  8/6|185BT 33/2|DH63(Mec) (EF42  11/6 [KL35  8/6|PL820 18/7/U4020 16/7|X76M 14/
6B8GT §/~165C7 10/6|125G7  8/6|I85BTA 332 17/6 EFSO(A) 7/-|KLL32 24/7|PM2B 12/6 | UABC80 X78  21/3
6BA6  7/6|6SG7GT 8/-[125H7  8/6]304 10/6|DH76  6/6 EFSO(E) 5/-|KT2 5/-|PMI2  6/6 9/-(X79 213
6BE6  T/6|65H/GT 8/-|125]7  8/6|305 10/6{DH77  8/6,EF54 5/~ |KT33C 10/—PMI2M 6/6|UAF42 9/6/X101  33/3
6BG6G 23/3|65|7GT 8/-[I125K7  8/6|402Pen/A |DHIOI 28/6/EF73  10/6,KT36 29/10\PM24M 21/3|UB41 12/ X109 17/3
6BH6  9/—|6SK7GT 8/-[125Q7 12/6 23/3{DH107 13/11|EF80 7/-|KT4l  26/6|PX4  26/6|UBC4l 8/6/XD(1.5) 6/6
6BJ6 7/6|6SL7GT 8/-[I12SR7  8/6!807 7/6|DK32 21/11|EF85 7/-|KT44 15/~PX25 59/8|UBC8I 11/4|XFGI 18/~
6BQ7A 15/-165N7GT 6/6[12Y4  10/6(956 3/-|DK40 2|/3 EF86  12/6KT61 12/6]PY31  16/TIUBF80 9/-|XFY34 17/6

6BR7  23/3|65Q7GT 9/~|iaH7 23/3|;821  16/7|DK9I 6EF8Y  9/-!KT63  7/-[PY32  11/6|UBF89 9/6/XH(1.5) 6/6
6BW6 10/6/65S7GT 8/-[1457 27/i015763  1276|DK92 \O/6IEFD] /6 KTes 1S (pYBO 7/6|UBL21 23/3|XSG(i$)

6BW7 7/-|6U4GT 12/6{1SDI 26/6/7(53 5 |DK36  9- EF92  5/6'KT88 22/6PY8l  9/-|UCC84 1477 6/6
6BX6  7/-|6USG  7/6|I8 23/3 ~IDL33  9/6]EF97  13/3,KTW6I B/-1PYS2  7)-|\UCCBS 9/-|v63 /6

6C4 7/-|6U7G  8/6|19AQS 10/617475 7/6|DLes  15/-|EF98  13/3'KTWe62 8/-|PYB3  9/6{UCF80 16/7|Z63 10/6
6CSG  6/6|6V6G_ 7/-|19BGEG 9002  5/6|DL68 15/-/EK32  8/6 KTw63 8/~[PZ30 19/11|UCH2I 23/3{Z66  20/-

6C6 6/6|6V6GTG 8/~ 23/319006 6/-{DL92 7/6 EL32 5/6 KTZ41 8/-'QP2I 7/- UCH42 9/6 277 56
NEW METAL RECTIFIERS—FULLY GUARANTEED

DRM-1B 15/4 | RM-2 9/-, WX3 3/6 | 14A100 27/- | 14RA 1-2-8-2 19/— | 16RE 2-1-8-1 8/6
DRM-2B 16/2 | RM.-3 9/6 | WX4 3/6 | 14A124 28/- [ 14RA 1-2-8-3 23/6 8-} 4/6
DRM-38 23/3 | RM-4 18/- | WX6 3/6 | 14A163 38/- | 14RA 2-1-16-1 21/~ /6
Lw7 22/6 | RM-5 24/- | 14A86 18/- | 14B130 35/ | 16RC §-1-16-1 8/6 | IBRA 1 11/~
RM-0 7700 | w4 3/6 | 14A97 25/ | 14B2561 1176 | 16RD 2-2-8-1 12/~ | 18RD 2-2-8-1 15/-
RM-I 7/-1wWé 3/6 Technical leaflet on Metal Rectifiers free on receipt of S.A.E.

VOLUME CONTROLS ELECTROLYTIC CONDENSERS

All with long spindle and| Standard Can 100 x 400 mfd., 275 v. 12/6; Wire-ended Tubular | 8 x 8 mfd,, 450 v, 3/~
double-pole switch, 4/6 each. 32 x 32 mifd.,, 450 v. $/9]100 mfd., 275 v. 1/6] 8 mfd., 450 v. 1/9]16 x 16 mfd., 450 v. 4/-

oK, 25K, 50K, 100K, 164 x 120 mfd., 350 v. B8/3[200 mfd., 275 v. 3/6.16 mid., 450 v. 2/9|32 x 32 mid., 350 v. 4/~

1 meg. 3 meg. | meg. 2 meg.l60 x 250 mfd., 275 v. 9/6 100 x 200 mfd., 275 v. 9/6‘32 mfd., 450 v. 3/9] 8 x 16 mfd., 450 v. 3/9

TERMS OF BUSINESS: CASH WITH ORDPR OR C.0.D. ONLY. POST/PACR[N(- CHARGES 8d. PER ITEM ; ORDERS

VALUE £3 OR MORLE POST VRE l‘ C. 2/- EXTRA. SHOP o S 8.30—5.30. SATURDAYS 1 P.M, ALL VALVES

BOXED, TAX PAID, AND SUBJECT TO " MAKERS' GU\R%\I[‘,L. FIRST GR \[)l GOODS ONLY. NO SECONDS

OR REJECTS. CAT: AL O(IUF OF OVER 1,000 DIFFERENT VALVES, WITIE FULL TERMS OF BUSINESS. PRICE 6d.
PLFEASE ENQUIRE ¥YOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE.
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% for sound quality, rebuiit C.R.T.s with new
gun units., ..

% with immediate free delivery of one or one
hundred covered by a full 12 months’ guarantee. ..

% at a price which you can afford and which is
constant regardless of the type of tube?

Then please contact :

 surFok EIEYAL

London’s Largest Independent Tube Rebuilders

Suffolk Hall,
1-3, Upper Richmond Road, Putney,
S.W.15. Tel: VAN. 5267, 4304.

with local area distribution almost everywhere.

A television course for you to study at home

Entirely new! Practical!
Bawng 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. The
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.

o s
l To THE BENNETT COLLEGE -:
l (DEPARTMENT L55TV) SHEFFIELD |
l Please send me details of the new I
| Television Servicing Course |
i NAME :
l ADDRESS. I
I AGRE I
e e e )

WwWWwWWw.americanradiohistorv.com
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BRADFO

R.S.C.

(Leeds) Ltd.

2/9 under £5. Opcen to callers
with enquirfes, please.

R.S.C. TRANSFORMERS
Fully Guaranteed
Interleaved and Impregnated
Primarics 230-250 v 50 ¢/s screened
TOP SHROUDED DROP TIHROUGH

260-0-260 v 70 ma, 6.3v2a,5v2a..16/9
359-0-350 v 80 ma. 63v2a,5v2a..18/0
950-0-250 v 100 ma, 6.3 vda. 5v3a., 239
350-0-350 v 100 ma. 6.3 v4a,5v3a.. 23/8
350-0-350 v 150 ma. 6.3 v4a,.5v3a.. 29/9
FULLY SHROUDED UPRIGIHT
250-0-250 v (0 ma. 6.3 v2a 5v2a
Midget type 24-3-3in. ... ... 179
250-0-250 v 100 ma, 6.3 v4a.5v3a ... 23/9
300-0-300 v 100 ma. 6.3 v4a 5v3a.. 259
350-0-350 v 100 ma. 6.3 v 4a, 5 v3a ..25/9
E -350 v 150 ma. 6.3 v4a,5v3a..33/9
425-0-425 v 200 ma, 6.3 v4a, C.T. 6.3V
4aCT.5v3a. ... 49/9
FILAMENT TRANSFORMERS
All with 200-250 v 50 ¢/s Primaries : 6.3 v

1.5a.5/9; 6.3v2a.7/6; 24 6.3v2a.7/8 ;
12via,. 7/11 :63v3a. 8/11:6.3v6a, 17/9.
CHARGER TRANSFORMERS

200-250 v 0-9-15 v 1} a, 11/8; 0-9- 15v3a 16/9
09-15 v 5 a, 199 ; 0-9-15 v 6 a, 23/9.
OUTPUT TRANSFORME R's

Standard Pentode 5,000 to 3 ohms ... 59
Small Pentode 5. 000 to 3 ohms. 3/9
Standard Pentode, 7/8.000 to 3 ohms..| 5/9
Push-Pull EL84 to 3 or i5 ohms 8/
Push Pull 10-12 watts 6V6 to 3 or 15

Pu%h Pull 10-12 watts 6V6 to 3.s. 8 or

15 ohms ... . . 18/9
SMOOTHING C ll()l\
100 ma 10 h 250 ohms
80 ma 10 h 350 ohms
60 ma 10 h 400 ohms
SELENIUM METAL l(l'( l'll"ll RS
Special quotes for quant\t)es of 50 to 5.000.
18T, (FI.W.) F.W. (Brhl[.(-)

250 v50ma .. 311 | §12via ..311
woveoma 51l | GlZvia - ell
250 v 100 ma... 6/11 6/12vda ..12/3
Contact Cooled €12v5a ..14/6
250 v 80 ma ... 6/11 6/12ve6a .. 158
20 v 75 ma 6/12v10a ..25/9
F.W. (Bridge) 8/11 6/12visa ..27/9

and MANCHESTER

Post Terms C.W.0. or C.0.1. N() C. ()‘D. under £1. Postage 1/9 extra under £2.

RD, LEEDS

8 p.m. Wednesdays until 1 p.m. S.ACE.

a.m
Trade snppited.

CO-AXITAL CABLE lin.

75 ohms 14/36 . _8d. yd.
Twin-screened Feeder .. 11d. 3d.
STANDARD JACK PLUGS, with
4ft. screened lead, 1/11.

STANDARD JACK SOCKETS

{moulded), 2/9.

ACCUMULATORS, 2 v 16 A(H. New
Ex-Gov., 5/8 ea.: 3 for 15/-
BATTERY SET CONVERTER KIT
All parts for converting any normal type
of Battery Receiver to A.C. mains 200-250v
50 ¢/s. Supplies 120 v, 90 v or 60 v at 40 ma,
fully smoothed and fully smoothed L.T.
of 2 v at 9.4 to 1 a. Price including cir-
cuit, 49/9. Or ready for use. 9,9 extra.
ALL DRY RECEIVER BATTERY
l"Ll“l\IA‘l‘()R KIT.—All parts for the
construction of a unit (metal-case
51-41-2in,) to supply Battery Portable
vecelvers requiring 90 v and 1.5 v, Fully
smoothed. From 200-250 v 50 ¢/s mains.
Price. inc. point-to- pomt wiring dia-
grams, 39/9 Cr ready for use, 46/9.
D.C. SUPPLY _KIT.—Suitable for Elec-
tric Trains. Consists of mains trans.
200-250 v 50 c.p.s. A.C. 12 v 1 a Selenium
F.W. Bridge Rectifier. 2 Fuseho)derc. 2
Fuses, Change Direction Switch, Variable
Speed Regulator, Partially 29 /9
dru]ed Steel Case. and Circuit.
EX-GOVT. CASES, Well ventilated.
black crackle finished. undrilled cover.

AMPLIFIER. Only 9/9, plus 2/9 postage.

TELEVISION RECTIFILRS
250 v 200 ma. Size 3 x 1iins. Brand
New, 6/9.

INI-FI 8-WATT AMPLIFIER. Special
purchase due to cancelled exbort orders.
£4/19/9. Carr. 7/6. TFor 200-250 v. A.C.
A limited number is available of these
highly sensitive push/pull units guaran-
teed brand new and in working order and
with separately controlled inputs for
“mike ” and gram., etc., etc, Latest

B.V.A. valves. Excellent performance

54-56 MORLEY STREET, BRADFORD.
5/7 COUNTY ARCADE, BRIGGATE, LEEDS, 1.
8/10 BROWN St., (Market St.,) MANCHESTER-
Mail orders to Dept. N., 29-31 Moorfield Rd., Leeds, 12.

EX-GOVT. MAINS TRANSFORMERS
All 200-250 v 50 c¢/s input.
Removed from New ex-Govt. units. 22/9
2750275v100ma 63v7a 5v3a

300-0-300 v 60 ma,
265-0-265 v 150 ma, Gflvlla 5v3a.5v

3a
350-0-350 v 100 ma, 6.3 v a, 5v. 2a

400-0-400
450-0-450 v 250 ma, 6,3 v 3 4, 6.3 v 1 a,
5v6a . 49/9
0—24-26 28 v 15 a, A.C. (marked with D.C.
rating after rectification.) 69 6 carr. 15/-.
AUTO 0-110/120-220:240 v, 50 watts ... 8/11
EX-GOVT. SMOOTHING C ll(bl\l‘
60 ma 5-10 h ohms ..
80 ma 10 h.150 ohms __ -
100 ma 5 h 100 ohms Tropicalised
100 ma. 8-10 h 100 ahms Parmeko
120 ma 12 h 100 o] co
150 ma 6-10 h 150 ohms Trop.
150 ma. 10 h 150 ohms
ma 3-5 h 100 ohms Parmeko
0-10-25 v 24 a, 79,6, carr. 15/-.
R3683 UNITS. Comprising chassis with
strong cover 17 x 10 x 8ins. Over 60 re-
sistors (many high st.abmu) and con-
densers. v’holders, LF.T.'s. co-ax SCKts..
controls. fuse-holders, tagboards. etc.. etc.
Excep. value at only 7/9 for callers only.
TRANSISTORS.—Audio types TS1 (Bri-
mar), 5/8 ; oF} Green/Yellow. 6’6 ; XB102,
XB104, O 10/-; OC72, 16/9: 0OC4r, QC44.
17/8; V15/10P Goltop 2watts output, 17/9.

BATTERY CHARGERS

For 200/250 v 80 ¢ s A.C.
12 months guar-

Attractive. well
ventilated hammer
finished cases. 6 vor 12 v

amp. with - meter
and variable charge
rate selector, as illus-
trated
carr. 5/-.

Or Deposit 13/3 and 5
monthly payments of
13/3. Few only as above
but rated 6 amps. to be
cleared at only 4 (iNS. Carr. 5/-. as cases
have become store soiled. Fully guar-
anteed. 6 v or 12 v 1 amp type. Also
suitable for electric train power supply.
Only 27/9, rost 2/9.

NEW STOCK
24 HOUR SERVICE

VALVES

Postage :—Up to 3 6d.; 4-6 9d. Upwards of 6 see our normal terms.

ALL GUARANTEED.

1AB6  6/91639 - 11/9 [6V6G  @/9| 0Pl 12/ DD4l 8§ ; 5 10
1AH5 €9 | 61 19 | 6X2 819 | 20F2 /9| DH6:  6/9 | Bros 28183 '8 | Uores 199
1AJ4 69| 6D2 /9 | 6X4 21A8 9 | DHTT EF80 %8 {Rl2 * 11/9 | UCLs2 14/
1ICIEM 6/9 | 6D8 /5 |6X5 511 | 2518 /9 | DHI0S 10/6 | EFe5 /9 | D61 19 | UF42 i
163 8/9 | 6F1  11/9 | TBT /9 | 3011 ‘9| DH142 "8/ | EFse /9 | SP6 ‘6| UFgd o
11 6/9 | 6Fi2 /9 | 7C5 /9 | 0P16  9/9 | DHI4T  6/9 | BFeo '9 | SP3%5 /9 | ULAL 7
1F2 69 | 6F13  11/9 | 708 19 | 3574 /9 | DHIS0 89 | EFol /9 | SP42  11/9 | UL46 14
F3 511 |6Fl4 11/9 | TANT /9 | IMHL /9 | DIITI9  8/9 | EF9 /9 | SPE1 /9 | ULs4 4
IFDL 6@ |6Fls 11/ [ 787 /9 | 53KU ~ 10/9 | DKO1  7/9 | Kxo0 13 | SP64 19 | UU3 )
IFDS  6/9 | 6H6 /3 | 7Y4 /0 | 54KU_ 11/9| DK9% /9 | EL32 /9 | Stel /9 | U /
1L4  5/11 | 6HXse '8 | BDZ 3/3 | 62DDT  8/9 | DL82 /3| ELa3 119 | N37  19/9 [ T4l 18/9 | UUS 4
1P1 535 /9 | 8D3 8/9 | 62ve /9 | DLO3 19 | ET31 ) d ‘
Bl 8 ¢ 189 | NT7 /9| V1620 “9/9 | UYI
o gEf B gEidwe gped B8 RN BT Rud
RS 78|6Hc 59 |%m /8| TATH 89| EASO 19| BLot o/9 | Nids D9 |Uss 148 | VA 3/
185 719 | 6K7G 19 | 954 9 { 171DDP 8/ | EABCB0 8/9 | EL90 /9 | N152 /9 | U3l 19 | VU120A 3
1T4 5116 9 |10C1 139 311SU &9 | EAF42 89 | ELa1 19 | N154 /9 | U35 /9| Wit 511
3A4 /9 | 6KBG /6 | 10F1_ 17/9 | 451PT * 7/9 | EB34 /3| EMBO 99 | N329 /9 | 43 9| wiar sy
3C4 /9 | 6L1 /9 | 10LD3 ~7/9 | 441U /9 | EB41 18 | EN34 19 | N709 /9 | U46 /9 | Wis0 /
384 /3 | 6L12 /9 | 10LD12 15/8 | AC6PEN 5/8 | EB91 579 | BEY51 11/8 | N727 /9 | Us0 /9 | WT18 !
3V4 /@ | 618  11/p | 10LDI4 15/8 | AC/HL 8/p | EBC33 8/ | BYse  13/9 | OmM4 /9 | Us2 19 | wior
4D1 / 6L19 114 10P13 i B3 /! EBC41 i EZ35 /i P61 1 US4 10/ WD142 9
504G /9 | er6c  8/11 | 10P1&  9/9 | B6s /3 | EBC90 11/8 | Ezigo /9 | PCFa0 1%/3 | UT8 39 | WDT09  9/9
5Y /9 | 6LD3 /9 | 10P18 /9 | B152 /9 | EBF80 /9 | EZ81  8/11 | PC U159
574G /9 | 6LDI2  9/9 | 1246 /9 | B39 /9| EBFES 98 | E2o0 6.9 | bOL6s 158 |Ults o9 | x76 108
6AB8  12/9 | 6LD20  8/g [ 12AT7  7/9 | B31D /9 | ECC35  7/9 | Fw4/500 ; !
6AGEG 11/9 | 6nM1 9 | 12406 7/9 | B39 19| ECCBL 718 | Gz " Bio | DN o/ | Ulsp /8 | Xrio '
6AJB /9 | 6N8 /9 | 12AU7 /9 | B339 /9 | ECC82 /3| GZ32 11,'- nggga ; {'J}ga / §§Z¥% I
6AK8  8/9{6pz 11/ | 12AXT _ 9/9 | BT19 /9| ECCo3  9/9 [ GZ33 10 Ulsd i y
gﬁé ‘; 6P28 /9 | 12S87GT 6/9 | CCH35  7/9 | ECC84 /9 | GZ34 1353 pi‘gg 16;9 U2l ; %2;? f
6QTG '8 | 13SPA /3 | D1 2/3 | EC I S
6AM6  8/9 | 6SG7 ‘g |13VPA /9 | DE3 33 | ECCOl 419 | Hrgipp PLSL 18/ |UZ2 o | 2 4
6AQ5  .7/0(6SK7  6/p|15A6 ¥/ |DiT 51l | ECF80 19/ 1y | BLEZ @9 |Ulle &9 Z7T 6
6AG8 7D | 6SThatr 7/9|16A5  6/p | DIs2 8/ | ECFE2 13/9 | rwaiso o/ | EL83 10/9 | UL &/9 | Z1 918
6AT6 79 | gNTGT 49 |16A8 79 | DAFO1 7/9 | ECHSL 8/9 | Iwa/500 ©/9 | PYSL 11/9 |U403- ~ g/9 | Z145 99
6883 81| eusg 8 |1723  9/9 [ DAFs6 9/9 | ECLS0 10/9 | KT32  o/9 | PYS0 /8 | UABCRO10IG | Z152 58
0xd /8 | gusGT 129 |19X3  9/9 | DFSL 5/l ECLE? 1L/ | KT 919 B g;g Uleen) L zis lgfg
18| sus 6/9|19v3 o9 | DF92  9/9 | EF 5/- | KTé4 919
gBgsc 162 eva S9|2Di 14/ [DFs6 98| EF41 811 |KT45 99| PYBS  mg |UBCAl 99| ZDIT 919
6BY7 9| 6vecr F9l2L1 el DD 118! EF4z 9/ | KTl 11/9 | PZ30  16/9 | UBF80  9/6 | ZDIs2 59
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DEFERRED TERMS TO SUIT ALL POCKETS
MONTHLY CREDIT TERMS OR WEEKLY EASY PAYMENTS—Details on request

17”7 T.V. 19 GNS.

Due to overwhelming demand,
some delay may occur. Please
enquire when ordering.

FEATURES :

Y% Beautiful latest finish cabinet in
contemporary style covered and
washable.

Y% Polished legs 18in. optional extra
for 25/-.

Y% 17in. Rectangular Tube. Guaran-
teed fully for §2 months.

% i3 channels. '‘ Turret Tuned "—
ITV/BBC. Extra coils at only 7/6
a pair {(with order).

Y% Chassis. 14 BV.A. Valves.
Salvaged but re-conditioned and
guaranteed 3 months.

Carr. & Ins. 30/-.

HOME RADIO 79/6

AC/DC. Universal mains 5 valve
octal superhet 3 waveband receiver,
can be adapted to gram. pu. In
attractive wooden cabinet. 9§ x
18) x I1%in. Ins. carr. 4/6.

THE LATEST ADDITION TO OUR CHASSIS
RANGE

A complete and working 17in. T.V. chassis
24 GNS.

Latest chassis including 17in. tube, permanent magnet
speaker, |13 channel Turret Tuner (any two selected channeis
fitted). Other ¢channels supplied on request at 7/6 each.
13 valves.
Chassis and valves guaranteed for three months.
CRT. for 12 months’ full guarantee.
Sound I.F. 19.5 Mc/s. Vision 16 Mc/s. A.C. only.
Ready and working to fit into your own cabinet.
Carr. & Ins. 25/-.

As above with [4in. tube, complete and working.

£19.19.0.

PORTABLE AMPLIFIER MK. D.2. 79,6
12 months’ guarantee.

Printed circuit. Latest design. Dimensions 7 x 2} x 5in. A.C.

only. Mains isolated 3-4 watts output. Incorporating the latest

ECL82 trinde pentode output valve giving higher undistorted
output. Volume and tone controls. Knobs 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MK. D.3 896
De luxe moadel. Printed circuit. Latest design. Dimensions
7 x 2} x S5n. A.C. only. Mains isolated 3-4 watts output.
Incorporating the latest ECL82 triode pentode output valve
giving higher undistorted outout. Volume, treble and bass
control. Knobs 3/6 extra. P. & P. 3/6.

IDEAL FOR STEREOPHONIC SOUND

8in. P.M. Speakers, 8 9. 7 x 4in. Elliptical Speakers, 19,6.
6tin. P.M. Speakers, 12 6. | 9} x4lin. Elliptical Speakers, 22 6.

Post 26 Post 2/9

EXTENSION SPEAKERS 19/9
Polished oak cabinet of attractive appear- r’ - '_V
ance. Fitted with 8in. P.M. speaker. W.B [

or Goodmans of the highest quality hA‘\ e
Standard matching to any receiver (2-5 _|:L :'
ohms). Switch and flex included. |Ins

carr.

REPLACEMENT
RE-BUILT
T/V TUBES

12 months’ full guarantee
All sizes except 10in. Com-
pletely rebuilt gun assembly,
new cathode, heaters, etc,, giving
the high standard requnred for
long picture life, quality and| OR :
value. Carr. & Ins. 15/6.

CASH PRICE

£8/10/0

EXPRESS DESPATCH SERVICE

Please 'phone to confirm Tube in stock. Send Telegraph Money
Order. Tube despatched Passenger Train same day. This service
only available with remittance by a Telegraph Money Order and
cash sales, not terms.

Yours for 8/6 initial payment
(plus Carr. & Ins)) and 19
weekly payments of 8/6.

SOLO SOLDERING TOOL
12/6

110 v., 6 v. or 12 v. (special adaptor
for 200/250 v. [0/- extra). Auto-
matic solder feed including a 20ft.
reel of Ersin 60/40 solder and spare
parts. It is a tool for electronic
soldering or car wiring. Revolutionary in design. Instantly ready
for use and cannot burn. In light metal case with full instructions
for use. Post 3/6.

RECORD
PLAYER
CABINET
69/6
A beautifully styled cabinet.
Made by afamous manufacturer.
In polka dot cloth with clipped
lid and carrying handle. Size
16 x 14) x 8lin. deep. Wil
take B.S.R. Monarch 4-speed
Autochanger and 7 x 4in.
elliptical speaker and most of

the modern portable amplifiers.
Carr. & Ins. 4/6.

AUTOCHANGERS

U.A.8. B.S.R. MONARCH 4-SPEED AUTO-
CHANGER, £6.19.6.

U.A.12. LATEST B.S.R. MONARCH 4-SPEED
MIXER, £8.9.6.

COLLARO CONQUEST
CHANGER, £6.19.6.

COLLARO CONQUEST STEREO AUTO-
CHANGER, 11 GNS.

T.U.9. B.S.R. 4-SPEED SINGLE PLAYER, 89/6.
Carr. & Ins. 5/6.

DUKE & CO.

(Dept. E.11)
621/3, Romford Road, Manor Park, E.12.

Tel. ILF. 6001/3

4-SPEED AUTO-

Catalogue FREE upon reyuest
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<CATHODRAY®
VISCONOL CONDENSERS

for the most stringent conditions

The * Visconol’ Process — exclusive to T.C.C. — means greater
depéndability and a longer useful life than ever before. It is the
answer by T.C.C. research engineers to the insistent demand for
condensers which will stand up to higher and still higher voltages.
A selection from the range is given below. Features include : low
power factor ; complete dielectric stability ; resistant to voltage
surges; ample rating at higher temperatures; proof against break-
down or flash-over. Full details on request.

Cap. Max. Wkg. \ Dimens. (Overath Tec | e

infukd acle C Length | Dia. Type No. |
.0005 25000 s 13 CP57THOO 18/-
001 6000 24 273, CP55Q0 6/~
001 12500 3 14, CP56VO 10/-

0.001 | 20000 28 t CP56GOO |  10/-
002 18000 Si§ 1 CPS7TXO | 18/~
.0l 6000 3 A CP56QO | 10/-
.02 12500 64 2 CPS8VO | 20/-
.05 6000 S} 1§ CcPS7Q0 | 13-
N 7000 64 2 CP53QO 2)/-
25 1000 | 3 k] CPS6V 10/-

RADIO DIVISION: NORTH ACTON LONDON W3 Tel: ACORN 0061

C.R. TUBES

NEW, UNUSED
& GUARANTEED
16in. Metal Cone, famous make,
Type T90I/B. 6 volt .3 amp.
heater, ion trap, 12-14kV. E.H.T,,
wxd& angllg_,r standard 38 mm.
neck. L £16.

LASKY'S PRICE £6.9.6.
Carr. & lnsur., 2}/

Masks, Anti-Corona, Bases and
fon Traps available.

FERRANTI 9%in, T9/3, 4 v.
heater, triode, octal base, stan-

LASKY'S PRICE

FERRANTI [2in., TI2/44 and
T12/54. LIST £12.

LASKY'S PRICE 84/
Carr. & Insur., 12/6. =

RE-GUNNED C.R. TUBES
14 in. £6.10.0. Carr. 12/6.
17 in. £6.19.6. Carr. 21/
21 in. £7.19.6.  Carr, 25/-.

TV CHASSIS SNIP

BRAND NEW, BY WELL-KNOWN MAKERS

For 200/250 v. A.C. mains. 90° deflection, 12 channet
turret tuning covering all BBC and ITV channels.
Complete with brand new Mullard valves and C.R. tube.
Strictly timited number only, factory soited. Write at
once for full details, circuit diagram, etc.

LASKY'S PRICE
2lin. 39 GNS. 17in. 29 GNS.

Other types in stock. 2| in. from 35 Gns. 17 in, from
25 Gns. e

dard deflection. LIST £9. 50/_

% LASKY'S COMPONENTS CATALOGUE “ STIRLING
Over 100 pages, size 8} x Slin., copiously illustrated. The BAND ilt CONVERTER

most comprehensive catalogue for the constructor. Send for Very efficient, tunable over all

) 13 channels, incorporates own
your copy | Price 2/-, post 6d. | power supply for - 200-250 v,

A.C. Brown metal case, 4in. wide,
7in. deep, 2in. high.

ANOTHER SCOOP! Gash Price 6 GNS.

Easy Terms : 21/- deposit and §

12‘channel TURRET TUNER monthly payments of 2i/-.

Leading make, new and unused. Complete with PCC84 METER BARGAIN

and PCF80 valves and 8 sets of coils for five Band | channels "T\e:‘tnoﬁetzgd(estots)é)u ol:r;l:”::ge:
and channels |, 2, 3 Band lli. LF. 33-38 Mc,s. Limited volt A.C. and D.C., in black

number only, secure now ! Today’s value £7. leatherette-covered case, 3} x
3% x |{in. deep. LIST 9 Gns.

LAskY’s PRICE 49/6 LASKY’S PRICE  £519.6.

Post 3/6. Leads, 3/9 extra.

LASKY'S (ILARROW ROAD) LTD.
Open All Day Saturdav. Early Closing. Thurs,  Mail Orders to Hurrew Rd. .
42, TOTTENHAM COURT ROAD, W.1 207, EDGWARE ROAD. LONDON. W.2.
Telephone : MUSeum 2605. PADdington 3271,2 and CUNningham 1979.
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Editorial and Advertisement Offices : 4
PRACTICAL TELEVISION

George Newnes, Ltd., Tower House,
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(€ George Newnes Lid.. 1979,
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3
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]

§

Phone : Temp:e Bar 4363. \)
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including postage lor one year 4
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> Abroad - - £1.0.6 per annum ¥
Canada - - 19s. per annum ¥
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The Editor will be pleased to consider
articles of a practical nature suitable
tor publication in* Practical Television.”
Such articles should be written on one
side of the paper only, and should con-
tuin the nome and address of the sender.
Whitst the Editor does not hold himselr
responsible for manuscripts. every effort
will be mude 1o return them if a stamped
and addressed envelope is enclosed.  All
correspondence intended for the Editor
\hnu/d be addressed 1o The Editor,

* Practical Television,” George Newnes,
Lid., Tower House, Soulh(mlplml Slr(’(’
Strand, W.C.2

Owing to thc’ rapid progress in the
design of radio and television apparatus
ad 1o our efforts to heep our readers
in touch with the latest developments,
we give no warranty that apparatus
described i our  columns is not the
subject of letiers patent.

Copyright in all drawings, phoro-
graphts  and  articles  published  in
* Practical Television ™ Is specifically
reserved  throughowr  the  countries
sigpatory 1o the Berne Comvention and
the U.S.A. Reproductions or imitations
of any of these are therefore expressly
forbidden. T

=== ]

e S i e S e A B

B

TELEVIEWS

SERVICE AREAS
EFORE new TV stations are brought into service, an estimate
is usually made of the service area. However, a special
boundary survey carried out in July and August by
Television Audience Measurements Ltd. revealed that satisfactory
reception of programmes from Chillerton Down ITA transmitter
is being obtained in several districts outside the provisional
boundary. According to the survey, the southern ITV area now
stretches unbroken from Lyme Regis to Beachy Head. Bexhill-
on-Sea to the east of Eastbourne also qualifies for inclusion and
in the Channel Islands Jersey is now part of the area. Therefore
it is worth while remembering that estimates made of the service
areas of projected TV stations may not be accurate particularly
in the fringe areas and good reception may in fact be possible.

A MESSAGE TO READERS
THIS magazine has always endeavoured to serve its readers in
every possible way. We try to present articles which have a
bearing on the latest developments in television and electronics
and which can be readily understood by the * practical * man.
This is a practical magazine and our policy is to cater for the
amateur constructor rather than the theoretician—a policy which
we are sure carries your full approval.

Many readers own television receivers and accordingly we
devote a large amount of space to details of fault finding and
servicing. The information given in our pages enables many
amateurs to keep their sets in working order themselves without
having to call in a professional TV repair man. However, we
not only assist in servicing through articles in our pages but also
operate a free advisory service which, as a great many of you are
aware, is unrivalled ; we receive hundreds of letters each week
giving details of television receiver faults which are analysed by
our experts and are given prompt mformatlve postal replles
Our technicians, knowing the various kinds of * usual faults,” are
often able to pinpoint fauity components or valves thus enablmw
the repairs to be made quickly. Each month we print a selectlon
of readers’ queries under the heading ** Your Problems Solved."

Unfortunately, the steadily increasing costs of both paper and
productxon make it necessary for us to increase the price of the
magazine or reduce its size. We know from views expressed by
many of you in the thousands of letters which reach our offices,
that the latter course would not be approved. and accordingly we
have decided to make a slight increase in price. With this, and
subsequent issues, PRACTICAL TeLEVISION will cost Is. 6d.

We are sure you will agree that at the new price, this magazine

. represents very good value and you may be sure that we shall
: strive to keep the editorial content at its present high value.

Our next issue. dated December, will be published on November 20th
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By R. B. Archer
(Continued from page 29 of the October issue)

FTER the containing and screening box
has been constructed as described, in the
previous article, the acorn valve can be

attached to the Lecher lines.

The anode and grid pins are carefully bent so
as to lie moré nearly parallel, and are pushed
as far as they will go into the clips attached to
the Lecher lines. If construction has been carried
out reasonably well. the clips should go right up
to the glass seal of the valve. This is really
necessary. since every milliametre counts in the
tuned circuit, and extra length means lower
frequency.

The L.T. supplies and cathode connections to

the valve are made via chokes, as shown in the
circuit diagram. All chokes used in the apparatus
consist of 14 cm. of 22 s.w.g. bare wire. wound
as a temporary

on a #$in. drill former—sub-
U —shaped
#luminfum
top and sides

U—shaped
aluminium
front, base
and back

Perspex
base

Fig. 5.—The construction of the case.

sequently the turns are spaced out by the
diameter of the wire. Tag strips bolted to
the baseplate are used to hold the wiring. and the
valve will be found to be quite well supported
in this way. If a firmer mounting is wanted for
the valve, it can be secured to a Perspex projec-

tion from the baseplate with a touch of adhesive. -

" of a small

Leads

Power and grid supplies are next fixed to the
soldering tags already mounted on the mid-points
of the Lecher lines, The grid lead is brought
out with the heater leads. through a hole in the
screening. into a smail aluminium can where all
three are decoupled by further chokes and
condensers LS, C6. L9. C7. C10. The H.T. lead
is decoupled inside the oscillator compartment by
its own choke L3 and condenser CS, and brought
out through a hole drilled in the Perspex base-
plate.

It is stressed that extremely good lead filtering
is needed if the signal generator is to have a
controllable output.  Self-tapping screws are
used to secure the two halves of the screen
together. and when the whole apparatus is com-
pleted it is enclosed in a further well-screwed-
up metal container. The mains leads themselves
are decoupled by similar chokes and .condensers
(not shown in the diagram) and a screened
earthed lead to the mains plug is also specified.

The Coupling Loop ) -

Output is taken from the oscillater by means
loop. This consists of 16 gauge
tinned copper wire. and is fashioned so that it
is of rectangular shape, sides 3.8 cm. in length
and 1.6 cm. wide. The free ends are brought
together and crimped individually round a piece
of in. Tufnol rod. This is used as a rotor,
and can be operated by a knob on the outside
of the oscillator compartment. Thin flexible wire
twisted together is led from the ends of the loop
to the coaxial output socket. The loop should
be arranged so that it lies 2.2 cm. above: the
Lecher lines and parallel to them, and can be
rotated so as to be at 90 deg. to them as required.
The centre of the acorn is chosen as the centre
of rotation of the loop. The arrangement is
perhaps a little rudimentary, but it is simple and
works well. The dimension specified allows for
a small but sufficient coupling, and gives a correct
match to an 80 ohm feeder. The match is
important because it is possible that with poor
matching, reflections from the féeder may result
in the oscillator ceasing to operate at certain
frequencies.

It is also important that the oscillator com-
partment has the following dimensions, as it acts
as a resonant cavity and is critical at certain
frequencies:—length. 20 cm.; width, 8.5 cm.;
depth, 13 cm.
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The Modulator

The conventional Wien-bridge oscillator nceds
no special layout, any logical arrangement work-
ing well. R9 controls the pitch of the modulation
tone. and by means of RS the amplitude can be
varied; near the minimum setting (maximum
resistance) the stage ceases to oscillate and so
allows unmodulated R.F. to be generated.

Power Supplies

Minimum H.T. required is 200V for good
opcration at all frcquuncncs and 220V is recom-
mended.  Smoothing is by two 4.7k resistors in
parallel, and two 324F condensers. The L.T.
supply is 6.3V at 1 amp. or less.

Calibration

Two possible methods are open to the experi-
menter.  Both are capable of high accuracy,
but the better will be described first.

For this. a V.H.F. receiver is requmd the LF.
of which is known. If the dial is calibrated, so
much the better; but if not there is still no
difficulty as long as the BBC station frequencies
are known. The method is as follows. and the
constructor will only need to modify the
arithmetic slightly for any given frequencies. If
it is necessary to use an uncalibrated V.H.F.
receiver, the aerial should be removed after
tuning exactly to the BBC station (preferably a
distant one) replacing it by 6in. to 8in. of wire
to prevent appreciable pick-up from the BBC.

Switch on the oscillator and modulate with a
suitable tone at fairly high level. Allow to warm
for five minutes at least. Switch on the V.H.F.
receiver at the same time and set to 90Mc/s. At
this setting the V.H.F. set oscillator is working at

TELEVISION 61
the oscillator is running at 100.77Mc/s and is
generating  harmonics  at  604.2Mc/s and

704.9Mc/s (among others). These will beat with
frequencies of 593.5. 614.9, 694.2 and 715.6Mc/s
to give a small audible response. Use a 10in.
length of wire in the coaxial output socket of
the signal generator as an aerial. Swing the
slow-motion drive round ensuring that all four
frequencies are found (maximum volume from

the V.H.F. set may be needed) noting their
position in degrees on the S.M. drive.

Next reset the V.HF. set to 9SMc/s.
Similarly. oscillator harmonics will beat with
frequencies of $39.2. 623.5, 644.9, 7399 and
761.3Mc/s. These should all be heard. but
the top or bottom ones may be missing. Note

their position—degrees also.  Finally. retune the
V.H.F. set to 100 Mc/s and find the response
points of the signal generator at 542.8, 564.2.
653.9 and 674.9 Mc/s.

Calibration Graph

A graph is now drawn to relate the rotation
of the signal generator tuning drive to frequency,
and from it a very accurately calibrated dial can
be marked out. It is quite essential to plot it
properly. because only in this way can one be
quite certain of identifying the various harmonics
correctly. However, success is certain with a little
care.

It must be realised that the action of the tuning
condenser IS qune different from that obtaining
in ordinary *“lumped ™ circuits. With the tuning
capacitor at minimum, the frequency is governed
almost completely by the physical (half-wave)
dimensions of the Lecher lines. However great
the maximum tunlng capacitance. all one can

(90+LF)Mc/s.  Assuming the LF. is 10.7Mc/s. do is to short-circuit the Lecher lines to R.F.,
e 20 cms, =]
Stow motion drive — Coaxial Output
| ////Iﬂ;ﬁ\‘k\\\\ -:: socket
-_— ! == ——=l I‘
H.—
T"’:";OI Flexible Tufnol
(R coupling rod /
. 7 \A/ ..
o) Top bearing yd screg:/%ugox
o _Thin twisted
Ceramic 7 Flexible wire
spindfe In t.‘ermed/a te
/ bearing /
/3 -
& : Coupting | 7
Butterfly [ j
g I |
Perspex L6
x| , L7 and L&
mounting 22 Heater and Cathode
N behmd cm. chokes
= & Jah) ~
Ltecher [ E= | Heater and Grid R
lines \'L = ) T _—decoupling condensrs
1 /
—Ilnm»»é / . ‘\

¥ \\ D | ——Perspex base plate

\\ HT
Supply

Anode decoupling
condenser

Perspex
mounting

Adhesive " Tag strip

Fig. 6.—The internal layout.
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in which case the frequency is governed by the

same  Lecher lines operating as quarter-
»_vavelength lines. For this reason a 2:1
frequency coverage is the maximum. In the

writer's apparatus the frequency goes from 540
to 765Mc/s—the restricted coverage being due
entirely to valve and other stray capacitances.
Fig. 7 reproduces the writer's own calibration
graph.

Transmission Line Method

The second method of calibration is the use
of long transmission lines, which has been des-

cribed previously in this journal. Briefly, the
750 /’
7
@ //
\§,650 o
I //
600
g ~
g ]
L 550
500
0 10 20 30 <40 30 60 70 80O %0

Shaft rotation (degrees)

Fig. 7.—A typical calibration graph.

method is as follows:-—Across the room stretch
two wires. say. 20 gauge bare wire, }in. apart
and dead parallel. At one end (the “.near ™ end)
short-circuit the wires. Connect the signal
generator by means of a piece of coaxial cable
to the_ lines. tapping in about 1¥in. from the
“near * end. Improvise a V.H.F. voltmeter
from a microammeter and a silicon crystal, and,
starti=g from the “far ™ end, move it along the
transmission lines counting “ minima ” all the
way along up to say 2ft. from the ** near” end.
Mcasure the total distance and divideé by the
number of minima. so getting the half-wave
length at that particular generator setting. Con-
vert to frequency. Repeat for a number of
signal generator settings, about 10 in all, and
plot a graph as before.

This method is not so accurate. If it can be
done out of doors in a field or open space
beotter accuracy can be had. With this method
S per cent. accuracy is hard to obtain: the
accuracy by the first method is governed by the
accuracy with which the LF. of the V.H.F.
receiver is known. and 1 per cent. is not too diffi-
cult to achieve. It may not be possible to work
the dial with this accuracy however!

Conclusion

If constructed with reasonable care and to
specification, a highly accurate and reliable
signal generator can be made very cheaply. 1t
has good and controilable output, and is free
from * holes “—settings of which oscillation
ceases. The resetting accuracy is good also. The
writer's instrument has proved capable of at
Jeast 50 milliwatts output—far more than is
normally needed, but useful for preliminary
lining-np of circuits.
also. but it may be necessary to fit an attenuator
in the coaxial lead when finally aligning a

The stray field is small

TELEVISION November, 1959
sensitive receiver. The frequency stability is also
remarkable after a few minutes warming up;
random drift of 50kc/s is the most that has been
observed. Normally it will keep on the same
frequency within a few kc/s for half an hour
on end.

The writer is well aware that the instrument
described here does not cover the whole of
Band V. which extends from 610 to 960Mc/s.
Certain sclected acorns may be made to operate
at higher frequencies than the 750Mc/s or so
which is here regarded as the upper limit. by using
shorter Lecher lines or—for the highest
frequencies—a coaxial assembly. This, however,
results in over-running the valves: _their life
tends to be short and their performance erratic.
It is thought that little better can be done with
conventional valves than is represcnted by this
circuit. .

The completed generator with external power-pack.

However. the likelihood exists that the cover-
age is suflicient for present purposes. The
circuit is moreover adaptable with ease to cover
Band IV—merely by using longer Lecher lines—
and the possibility of using harmonic operation
might be investigated. It might result in a much
larger piece of equipment, but the device of
bending the Lecher lines into a semi-circle would
probably reduce this difficulty.

When special V.H.F. triodes become generally
available, the circuit will doubtless be usable as
it stands to cover the whole of Band V. )

PRACTICAL WIRELESS
CIRCUITS

17th Edition
By F. ). CAMM 17/6, by post 18/7
From
GEORGE NEWNES, LTD., Tower House,

Southampton Street, Strand, W.C.2,
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Receivers

m&g i %‘@ G y’""’““g s

R
No. 50—RAYMOND AND BEETHOVEN

i
%@}
2
e
e
&
o
2

HIS article deals with further faults in the
above reccivers and includes the circuit of
the video and sync separator stages.
No Picture
Raster shows when brilliance is increased. and
sound is in order. Check V8. V9 and VI0 and

continuity of 4. If there are signs of over-
heatiny. check V8 wvalve base where the 1k&
H.T. feed resistor may be burned out.  This
werth Horizontol Frome Verr co/ verticar Brightness
Hoyol Linearity O, Size (eigh.
a0 o m g H_
Tumng

PRACTICAL TELEVISION

By L. Lawry-Johns

14 AND 17
could be due to the .0014F decoupling capacitor
shorting to chassis (pin 8 of V8) or to V8 itself
shorting internally.

Raster Very Bright, Brilliance Control Has

No Effect
Check HT. to V10 anode (pin 7). If absent
check L6: and if low check tube base pin 11

i cwvr cv3 =

(cathode). 1f there is no reading suspect heater-
to-cathode short in tube and use 6.3V isolating
transformer as described in pre-
Aor 2 Oscitfaror vious articles.
S NN ) If there is a reading at pin [
ﬂ renng [ and V10 anode voltage is normal.
>

check the brilliance control which
may be o.c. at one end.

LR34 ‘;

pd d

W%ma

O | re s _ If there is no raster at all but
Gs\) g D Ly = increasing the contrast causes a
‘ =~ l e ‘ = e poor “sooty © picture to appear
s = ! and picture height is excessive.
Da: HD again check the brilliance control.

45 Vi w2 -+ . . 1
m ﬁm If the symptoms are similar but
:""5 &D > “C” with reduced height.” check the

height control VR4,
No Sound. No Picture

f - Raster  appears  when VRS
Cirenrity @ advanced. Check valves 1. 2 and
3 and the H.T. supply to pin 7 and
2m 8 in each case. If H.T. is absent
[] % @ at cither pin on each valve base.
mU 4' — cheek  the associated  decoupling
52 y %&z - resistor and .001xF capacitor.
N N ° va
s 2= 2 O No Sound. Picture O.K.
e — Check valves V4. S and 6. If
@:15% & @ in order. check voltage to V4 base
P i pins 7 and 8. If absent chcpk the
. 53[]5@ = = k¢ feed resistor and again the
s U"éd[l W 001uF decoupling capacitor.
(=) & 2 @ Low sound. distorted when
| s Ul o T I contrast is advanced. should direct
attention to the 1:SM{ resistor
5 T which connects to pin 2 of VS
e ] X (EBY1). If the distortion is worse
as the volume control is advanced,
0 | check the .024F capacitor con-
L] R nected to the volume control.

Fig. 6.—Underchassis ayout.

Low volume with no distortion at
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ca2 RID.

ST B i
> RS2
paaat

R3I7
e v
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v
»
N

'
LINE FRAME
SYNG SYnC,

p—
TC/ Cc4a4

25///1

2

iro CRT. CATHODE (PiN 1)

Fig. 7.—Video and sync separator stages.

all should direct attention to the 25xF electrolytic
capacitor, pin 3 of the PL83 to chassis.

No Results

Valve heaters alight. Check R23, 47Q 6 watt
resistor to pin 9 of the PY82. Before replacing
check V7 for shorts and the H.T. line generally.
Quite often R23 will become o.c. with no defect
causing it.

Valve Heaters Out

Check fuses. If one has gone, check V7, Vi4
and V16, then H.T. If fuses are in order check
valve heater chain and ballast resistors R21-22,
Valve heaters barely glowing, check thermistor
(CZ1). .

Voltages .

EF80 valves base pins 7 and 8. 140-170V.

ECL80 (VI11) Pentode Anode 110V, screen
12.5V, Triode Anode 110V.

ECL80 (V13) Pentode Anode
175V, Triode Anode 10V.

ECH42 (V12) Hexode Anode 170V, screen 53V,
Triode Anode 11-17V.

PL81 (V14) Screen only 155V.

PY82 (V7) Anode 208V A.C. Cathode 180V
D.C.

EHT 12.5kV Boosted H.T. line 360V.

170V, screen

Low H.T. Voltages
Check C31-32 main electrolytic capacitor, C32
is likely to be o.c.

) ) 1 | ) | | ) 1 | |} | e} ) =

“PT" and "PW.'
FILM SHOW

NOTHER film show, sponsored by this
journal and our companion journal
Practical Wireless, is to be held at Caxton

Hall. Westminster. on Friday, January 22nd. 1960,
at 7.30 p.m. when the Editor will take the chair.
Admission will be by ticket only. The event,
which has proved so popular in previous vears,
is being arranged in conjunction with Mullard
Ltd.

The films are entitled *Photo Emission”,
“ From us to View ™ and “ Mirror in the Sky”.
The latter film deals with events leading up to
the experiments by Sir Edward Appleton to con-
firm the existence of the Heaviside layer. and
continues with the discovery of the Appleton
layer and- the developments of the pulse tech-
niques which became the basis of radar. The
film concludes with one of the latest scientific
achievements—the radio telescope.

Applications for tickets should be made now.
Please mark your envelopes “Caxton Hall™ in
the top left-hand corner and send a stamped,
addressed envelope for the tickets. All applica-
tions will be dealt with in strict rotation.

WIRELESS COILS, CHOKES AND TRANSFORMERS
8th Edition Price 6/-, by post 6/I1.
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TV WITHOUT MAINS

METHODS OF OPERATING TV RECEIVERS IN REMOTE DISTRICTS

(Concluded from page 25 of the QOctober issue)

HE rotary convertor to be used must have a
wattage rating at least equal to that of the
receiver.  The receiver consumption will be

indicated in the operating instructions or eclse-
where and should be known when buying the
convertor. If the convertor output is given in
terms of current, this may be changed to wattage
by multiplying the voltage by the current. The
current must be expressed in fractions of an amp.,
and 1.000mA equal TA. A 200V. S00mA con-
vertor would thus have an output of 200 X 0.5.
or 100 watts. It will be noted. that the current
required is fairly large, and very small convertors
are thus unsuitable.

A.C. Output

Convertors are occasionally scen with an A .C.
output.  For example. 230V, 50 cycles A.C. output,
with 110V input.  With these, A.C. or A.C./D.C.
receivers can be used. provided the frequency is
kept reasonably near 50 cycles. Fluctuations of

Cut—out Plu

and Meter,
# box

5 supp%-esso; :;_."E-';"R.

To Batteries
Fig. 5.—Dynamo and plug suppressors on small plant.
L)

frequency owing to uneven running of the con-
vertor can be troublesome with some receivers.

Convertors providing a D.C. output are suitable
for A.C./D.C. receivers. An A.C. receiver can-
not be operated from D.C., and the conversion of
an A.C. receiver to run from a D.C. supply is
usually very difficult or quite impracticable. Con-
vertors changing D.C. to A.C.. with or without a
change of voltage, are sometimes obtainable. but
in all except unusual circumstances (as when a
D.C. supply is soon to be reptaced by A.C. mains)
they are scarcely justified.

Cables

Twin mains cable of SA or so rating will do
well for wiring between convertor and receiver.
The convertor is, of course, only run when the
TV receiver is switched on.

By F. G. Rayer

Interference {rom the engine or convertor may
casily be carried to the receiver by the wiring.
and suppressors will probably be needed to mini-
mise this, as shown in Fig. 3. The type of receiver
and its location will effect interference troubles.
but condensers of about 0.05zF from each lead
to convertor frame and earth may suflfice. In the
output circuit. small value mica condensers can
be tried. Electrolytic condensers are unsuitable,
despite their large capacity. Suppressor chokes
may also be added in series with the leads to the
receiver. with further condensers. or a boxed sup-
pressor unit. Chokes can be wound as in Fig. 4.

The better type of plant with diesel engine will
not cause trouble, but with small petrel plants a
suppressor should be fitted to the spark plug, as
in Fig. 5. If the gencrating plant is well removed
from the receiver and acrial. this may be sufficient.
If not. an improvement can be obtained by using
a screened H.T. lead. or additional suppressor
condenser.  Small plants have flywheel magneto
ignition and a plug suppressor
- should suflice.

Ry,

Locating Interference

e %
ff Q:"! If interference is troublesome,
il ,-I.I a few tests will help to show how
W /r' it reaches the receiver.  If the
“a. " interference  continues  with the

e engine  stopped. and the con-

vertor running from the aceumu-
lators. then the convertor s
responsible.  Worn  brushes or
| commutator can cause bad spark-
ing. or the commutators and
brushes may need cleaning with a
cloth  moistened  with  petrol.
Abrasives should not be used.

If interference ceases with the

cngine  stopped, its ignition
system is most probably respon-
sible. but the dynamo or generator
must also be suspected. Here. a
dirty commutator or brushes could be responsible
and suppressor condensers may be wired from
brushes to frame. or output terminals to frame,
as in Fig. §.
. Should interference almost cease when the aerial
is disconnected, the aerial or down-lead must be
suspected. If possible. these should be clear of
the plant and convertor. and wiring to these items,
or trouble may be caused unnecessarily. Oricnting
the acrial for minimum pick-up from the direction
of the plant may be worth while. when this can
be done without reducing signal strength too
much.

A check of operating voltage is wise when first
using the receiver, because some valves may be
run at maximum ratings. and a low heater voltage
can then be serious, while over-running is also
to be avoided.

Flywheel, Mag
and Blower
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Portable 12V TV

Receivers designed to run from a 12V accumu-
lator supply have been available. Regular long
periods of running are only possible when some
means of keeping the 12V accumulator well
charged is available, and a 24V or other D.C.
house plant can easily be used for charging, as
shown in Fig. 6 taking accumulator negative to
house negative.

With a 24V supply. a 12V lamp can be used,
and a 36W lamp would give a charging rate of
about 3A. This lamp may be put to some useful
purpose, such as illuminating a passage. With a
house supply of higher voltage, the lamp voltage
should be increased, With a 50V or 100V D.C.
plant, a 50V or 100V lamp can be used, though
it will not light at full brilliance. With these
higher voltages, it will be necessary to use a lamp
of greater wattage, or to leave the charging circuit
operating longer each day. For example, a 50V,
48W lamp will pass just under 1A, so that longer
charging periods are necessary.

PRACTICAL TELEVISION

G

November, 1959

24y House)
or over \Supply
- Switch
O\tf !
Lo
eV Accurmuiator v 5;',’4'},
T T T for 34
0=0]{0=0] (=0
o|e|eie(o |0
colcR 4]

————— 70 12V
portable
TV

Fig. 6.—Circuit for charging a 12V battery.

Receivers of this type are more economical to
run than are conventional mains receivers with
convertor supply, but the mains set can be run in
the ordinary way from mains, if-mains should
eventually become available.

Remotely-controlled TV Camera

HE BBC Television Service has taken over
for experimental trial a remotely controlled
television camera developed by the

engineering division.

The camera is located in the All Souls tele- -

vision interview studio, near Broadcasting House,
but all its functions—pan, tilt, focus, zoom and
iris—can be controlled from the news studio at
Alexandra Palace, about six miles away.

Servo Motors

The camera proper is of the vidicon type and
can be switched on from Alexandra Palace; it
is then ready*to operate within one minute. The
camera tripod carries a special head in which
the -panning and tilting movements are operated
by servo motors. Additional servo motors,
mounted on a plate fitted to the camera body,
are arranged to drive the focus, iris and zoom
controls. The operation of the motors and their
associated servo amplifiers is controlled, over
cable circuits, from a special console at Alexandra
Palace or, alternatively, by the interviewer in the
studio who is provided with push-buttons for the
purpose.

Apart from the console, all the control equip-
ment is at All Souls and is combined in a metal
cabinet some 22in. square and about Sft. high.
In addition to the power supply equipment this
cabinet houses the transistorised servo amplifiers,
control relays and four additional sets of
potentiometers for controlling the camera fuc-
tions when under local control.

Studio Control

Local control is-effected by using a set of four
push-buttons in a small box at the end of -a
trailing lead which, in conjunction with change-
over controls, allow the camera to be operated
locally, for example, by an interviewer, to any one
of four pre-set shots.

The interviewer, by pressing the appropriate
buttons. can cause the camera to show himself
and perhaps two other people in a long-shot and
then bring any one of the three people into close-
up as required. The camera will pan and tilt
as nccessary. and for each shot the degree of
pan. tilt. focus and zoom will be automatically
adjusted to. suit the particular situation. The
‘“ shot-box ™ as it is called is small enough for the
interviewer to hold comfortably in his hand; the
trailing lead is sufficiently long to give him wide
freedom of movement within the area which the
camera has been set to cover.

The four shots which the shot-box will pro-
duce are pre-set by controls in the control
equipment cabinet and these are arranged to
provide an almost unlimited range of camera
angles.

The whole equipment is mains-operated and can
derive its power from any convenient power
point. The servo motors are A.C. driven from
a S0V transformer and the transistors take their
operating power from a 24V metal rectifier.

It is intended that this new technique be used
for news and interview studios: an extension of
the plan would enable the control to be extended
over long lines if required.

JOIN THE PRACTICAL GROUP

PRACTICAL WIRELESS ... .16
Every Month.

PRACTICAL MECHANICS 13
Every Month.
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PRACTICAL MOTORIST ... . 16
Every Month.

PRACTICAL HOUSEHOLDER ... .13

Every Month.
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Simple
Loft Aecrial
e
SUITABLE FOR ANY BBC CHANNEL
By D. Jacobs, B.Sc.

N regions of high signal strength a simple
indoor aerial of the pattern described below
will give excellent results on both Bands [

and 11l. The X-shaped combination of director
and dipole gives a great improvement in signal

Soldered
function

Director

Quter sheath
soldered
to Dipole

No conncctions

Fig. 2.—Connections to the dipole. 0 g
are made to the director, nor is it broken in the middie.

strength over a simple dipole.  The author’s acrial
cost nothing to make. all the materials coming
out of the spares box. All that is required is. at

TELEVISION 67
Oirector Oipole
7o
Transmitter
~—
\Lead—/’n

1.—The “X ™

Fig.

aerial.

most. 3} yards of heavy two- or three-core electric
cable; a similar length of wood (in two equal
pieces). about lin. X 4in. or so. and two dozen
insulated staples. Coaxial cable to carry the
signal from the aerial to the receiver is also
required.

The arrangement is shown schematically in Fig.
1. where it will be scen that the acrial consists
of a director between the dipole and the trans-
mitter, both elements being bent through 90deg.
This bending both increases the gain and reduces
the physical size of an “* H™ combination of the
two clements.

TABLE 1| '
Channel Director |Dipole (2 pieces each)
o tofe. sin. | sft..Sin.
2 9ft, Oin. | 4ft. 8in.
3 8ft. 2in. 4ft. 3in,
4 7ft. Siin. 3ft. 104in.
5 | 6ft. 1lin, 3ft. 74in.

The appropriate lengths of the clements for the
different channels are given in Table 1. These
are cut from the single cores removed from the
cable mentioned before. This wire is fixed to the
wooden X-shaped frame using insulated staples
every Ift. or so. Table 11 shows the sizes of the
wood frame picces required for the different
channels. A single rail is used to hold both pieces
together at the point A, The director is fixed on
the shorter pair of limbs of this frame. This
can be done best by finding the centre of the

TABLE 1

director. fixing it to the
point A and working out
towards the ends of the

Lengths of woed required—2 of cach length.

wire  with staples. The

dipole halves are fixed on

Position of Point the other two limbs of the

Channel Length A from one end NOTE : frame. The ends of the
S | ey . " . dipole nearest the cross-over

1 1oft. 7kin 5ft. Sin. It is permissible to use : on s
2 9ft. 2in Aft. 8in. lengths up to a foot or so ?re hb‘arf:d “‘nd_.ar“ Sg]d"“"d
3 8ft. 4in. 4ft. 3in. less than those stated, 0 the centre wire and outer

4 7fi. 7kin 3ft. 104in. since the wire used should | sheath of ~a length of
) 7M. Lin. Mt Thin. be rigid enough to project coaxial c_ah!c long cnough
a few inches from the end to reach from the TV set to
of dlhe framme  without the loft. as shown in Fig. 2.

bending.
I

(Continued on page 103)
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EHT Supplies

" November, 1959

No. 1.—A NEW SERIES ON OBTAINING
HIGH VOLTAGES FOR TV SETS AND
OSCILLOSCOPES By W. Cleland

N modern television receivers post-deflection
O acceleration demands between 10 and 16kV
with the majority of picture tubes. These
low-power supplies are obtained with compact-
‘ness and economy in a system working at line
frequency (10,125¢/s) or at a low radio frequency.

Power Qutput

EHT power outputs are in general less than 2W,
because at the higher voltages the additional
current drain of a potential divider is avoided.
Sometimes, however, a chain of resistors totalling
150M$2 or more is incorporated to discharge the
condensers on switching off. The potential divider
required to supply the clectrodes of an oscilloscope
tube may draw a current of as much as ImA,

corresponding to IW for a kilovolt of EHT
8/ turns T
26 SWG Volts 1dmp
(psc) CRT Heater)

|
|
Resistance
of windings
P . o " 34 gpproximately
wn’ "' AR RS (o Fe}
EaE 5%
”
( % Stack)
w"
I%z
e
T wad s - 4
say -
- . % ”thick
- /{4‘? 7 }21 ins/z/atin g 3’
T 72/ material |~ "78"
- h /8 B . Former
5 y —
§ 74 | I |

Fig. l.—-lsolating transformer to heat a C.R. tube,
With a thicker gauge of wire less turns would be nceded
owing to the reduced resistive voltage drop.

A home constructed iine-ocutput transformer.

potential. 'This makes the load nearly constant,
especially  as  brightness  modulation  is  only
oczasionally used in an oscilloscope. A constant
load 1s a very desirable feature when the regula-
tion of the EHT supply is not very good.

The voltage regulation should be sufficiently
small (not more than 10 per cent.. if possible. for
the maximum current change) to avoid defocusing
with variations in the average brightness of a
picturc. The average beam current of a picture
tube (as compared with peaks on highlights) is
normally quite small. but may rise towards 100gA
on a brightly lit scenc. Such an increasec of
current should not. i it can be prevented. cause
an excessive fall in EHT voltage. as this would
not only affect the sharpness of focus. but might
cause the picture to expand by half an inch or
more.

Source Resistance

The effective source resistance or internal
resistance of an EHT supply varies with the load.
but can be specified approximately at the normal
current drain. and enables comparisons to be
made. When multiplied by the maximum current.
it gives the maximum voltage drop that will
occur, and this voltage drop expressed as a per-
centage of the no-load EHT voltage is the voltage
regulation for that current change. An internal
resistance of 1MQ per kilovolt (10MQ for 10kV)
may be considered satisfactory. corresponding to
a regulation of 5 per cent. for 504A change of
beam current.

By introducing various kinds of voltage regula-
tors, it is possible to obtain a low internal resis-
tance over a limited range of outputs. The volt-
age regulator prevents the voltage from rising so.
high on light loading, but is unable to prevent a

WwWWW.americanradiohistorv.com
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particularly important in pro-

Grid of CR Tl o
100K Jection television, where a

38 turns 22SWG
(Enam. and SC)

[

uE
T —/KV ImA

very bright picture is needed
to overcome the low optical
efficiency, and 25kV or more
is required for post-deflection
acceleration,

4V /A
CRT Heater

AAAAA
=—V¥WVy

Cathode (connected

22KQ | SOKO 47KQ AP (LT
7500 turns rigntness 5,?(? Heater)  Mains Frequency Supplies
42 SWG e (5 Moderate  EHT  voltages
(osc) = P Seconddnode  were provided in some of the
f - 470 carlier reccivers by oscillo-
| ) whkg K0 scope technique using a mains
I First and transformer and a half-wave
" ! Third Anodes  rectifier. An  oscilloscope,
1" Stack however.  employs  clectro-
= = — . static  deflection, and a
il 3h —117/,6 22M negative EHT supply is con-
. SuF © venient becausc it allows the
% voltages of the final anodc
O_"’_’ R and deflector plates to be
_X??, § brought near 1o chassis

2 ” “ 2 2 o} ial. Y i
7 ‘—}" } 2% & g;lﬁ(r::]ls] are T”fllgn ftnd ha'ng
76 (] 76 2200 § : a e
“SuF Q negative  voltage to  the
= v/ chassis. making it necessary
¢7//6 O—I to use a special well-insulated
heater  winding for the
Fig. 2.—Simple C.R. tube supply, omitting the shift controls. cathode-ray tube. but a small
isolating  transformer  will

large voltage drop should an excessive current be
drawn. since this would imply an increase of
power.

Stabilisation

Some of the simpler types of regulator which
employ speciai non-lincar devices such as gas-
filled tubes and zener diodes are used for low
voltages, although at high voltages corona-type
regulators and Metrosils are applicable.  For
closer control. direct-coupled negative feedback
circuits are used. often with one of the simple
types of regulator as a “voltage reference ™
against which a portion of the EHT output can be
*“compared 7 by subtraction, the difference volt-
age being fed back as a control voltage so that
variations in the output are reduced. The use
of a fixed reference voltage increases the degree
of stabilisation and cnables a standard output to
be maintained even if mains variations occur,

The EHT potential should not appear before
the scanning action has begun. and precautions
may also be taken to prevent an intense spot on
the screen after the scanning action has ceased.
upon switching off. due to the residual charge in
the EHT capacitor. which would in time damage
the screen. This can be counteracted by deriving
the cathode potential from the boosted H.T. line.
and with a tetrode tube. the voltage for the second
anode can also be derived from this line.

It is also desirable to arrange for the EHT
voltage to disappear il the horizontal scan should
fail.  This usually happens automatically with
the flyback type of EHT system, but it can also
be arranged with other types of supply. or the
spot can be blacked out by a bias voltage which
is cancelled out only when both the frame and
line scanning circuits are functioning. This is

serve the purpose. fed from the ordinary 6.3V
supply. Details of such a transformer are given
in Fig. 1. The secondary requires to be well
insulated from the primary and from the side
limbs of the core.

~ When post-deflection acceleration is included
in an oscilloscope to make rapid transients visible,

| -
1 + 2KV
E ‘ -
H \ oV
4. | L #=
Fig. 3.—Method of pro-
viding  an additional
positive supply for post-
deflection acceleration in —2KV

an oscilloscope,

an additional positive EHT supply is provided
lotr’ the graphite coating inside the flare of the
tube.

In television. the EHT line is positive. with
the grid and cathode of the tube at low voltages
to the chassis. so making it easy to heat the tube
and to apply the grid modulation giving the detail
of the picture.

Heater Supply

The EHT rectifier of the negative supply for
an oscilloscope can be heated from the same 6.3V
supply as the other valves, except when a series
stabiliser valve is included. However, the peak
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voltage between the transformer and chassis can
be halved by heating the rectifier from a separate
winding, thus permitting one end of the EHT
secondary to be connected to the chassis.

Since one or two watts of EHT power is all
that is required, a small transformer would suffice
except for the requirement that the core must
have a cross-section large enough to keep the
number of turns from being excessive. A 1kV
supply for a small oscilloscope tube (Fig. 2)
required a secondary winding of 7,500 turns.

Higher voltages would make it necessary to
use a more massive transformer to keep down the
number of turns, and except in fixed installations,
one probably would not wish to develop more
than 7kV in this way.

Regulation

I'he regulation of these simple 50c/s supplies is
very satisfactory. The circuit of Fig. 2 has an
equivalent internal resistance of about 60k$2, drop-
ping only 60 volts at a current of ImA. This,
however. has its risks when the possibility of an
electric shock is considered. One manufacturer
recommends that the short-circuit current be
limited to SmA to protect the cathode-ray tube
in the event of internal arcing. This requirement
is met more conveniently by supplies of the limi-
ted energy (high frequency) type. Adding a 200k
limiting resistance to the preceding 50c/s supply
would considerably worsen the regulation over the
normal range of currents, but a filter resistance
will, however, be necessary.

At mains frequency, capacitors of values up to
tuF are necessary, depending upon the current
taken by a potential dividing network, and upon
the series filter resistance, The charge stored by
such a capacitor can be dangerous if the energy
exceeds one joule, which is the amount stored in
a 2uF capacitor at 1kV. The amount of energy
stored is proportional to the capacitance, but
increases as the square of the voltage, so that at
10kV it is a hundred times as large as at 1kV
and to discharge a large capacitor at such
a voltage would yield not a mere spark, but a
flash accompanied by a loud bang.

Charge Stored

The charge stored by a 1xF capacitor at 1kV is
Imillicoulomb (proportional to capacitance and
also to voltage). The instantaneous current which
a capacitor can deliver may be very large, and
if the charge exceeds 250 microcoulombs it is
recommended that a resistance of 16k§? should
be inserted between the EHT capacitor and the
cathode-ray tube, as a protection should internal
arcing occur. This is not, of course. possible
when the EHT capacitor consists of the inner
and fouter graphite coatings of the picture tube
itself.

An auxiliary or alternative method of stepping
up the voltage is to use a multiplier chain of
rectifiers and capacitors. The simplest example
is the provision of positive and negative EHT
lines as in Fig. 3, in what amounts to a voltage-
doubling system. Extended chains can be
employed as in the circuits of Fig. 4 which
produce an output of 2.5kV at about ImA from
an input of 380V r.m.s. Pencil rectifiers of SmA

TELEVISION
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25 UF.
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(a)

cs
25 yF pF
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c/i |
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RMS |
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o L}
%ﬂjﬁ
]

All capacitors are
1°5KV working

J80 Lolts
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50 ¢/

(8) .

Fig. 4.—Volta/ge multiplying rectifier system.

rating are used in this circuit, but for an output
current in the region of 100zA, it would be
possible to use !mA rectifiers.

Source Resistance

The effective internal resistance of the supply is*
decided by the load rather than the input voltage,
and decreases when a larger current is drawn. In
the circuits of Fig. 4, the internal resistance is
about 0.8M%2. Connected as in (a), the capacitors
require to be of increased working voltage towards
the top end of the chain. This can be avoided
with series connection as in (b), but larger values
of capacitance are required.

One advantage of multiplier systems is that
short-circuiting the output will not damage the
rectifier as it will in simple half-wave rectifier
systems. .

Operation

The working of multiplier chains is easily
understood. Referring to Fig. 4 (a), current flows
through the bottom rectifier into C1, on one half-
cycle, and on the next this rectifier ceases to
conduct. The voltage on C1 then adds to the input
voltage of the second half-cycie and C2 is charged

~
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through the sccond rectifier to this combined
voltage. When the first half- cycle resumes, not
only is C1 recharged, but C3 is charged by the
voltage on C2 added to the input voltage. Thus
every second rectifier conducts on one half-cycle.
and the rest on the other half-cycle. Each recti-
fier has to withstand a peak inverse voltage (p.i.v.)
of twice the input peak voltage. but the currents
carricd by the rectifiers are greater towards the
input ¢nd of the chatn, and these must therefore
be of adequate rating.  Since the voltage is spread
over a serics of components. systems of this type
should prove very reliable.

Although originally used in 1932 to produce
un to 700kV for accelerating protons to bombard
lithium nuclei. multiplier systems are not con-
sidered the most economical for the 10-16kV now
used in television receivers.  This is because of
the number of rectifiers and condensers which
would be required. making a bulky unit. with the
added risk associated with the large values of
capacitance required at mains frequency.

Radio-frequency EHT

The special considerations of safety, compact-
ness. and lightness which apply in a domestic
television receiver. have led to the adoption of
methods other than the foregoing ones of gener-
ating the EHT voltages now required.

An oscillator working at lkc/s can be used to
develop the final anode voltage for an oscillo-
scope. At this frequency it is still p()sﬁlbl«, to use

PRACTICAL
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circuit: the latter
capacitance.
When two circuits, cach tuned to the same fre-

being tuned by a  pre-set

quency, are brought together, they react upcn
ecach other to give a double resonance. The
closer the coupling. the stronger this effect. and

the more widely separated are the two new fre-
quencies. which are one above and one below
the original frequency of each circuit in isolation.
This occurs because the net series reactance of
either circuit, which varies according to frequency
and is zero at the original resonance. is coupled
into the other circuit, so making it come into
resonance at the two new frequencies.

The two peaks of resonance only begin to
separate when the coupling between the two
circuits is closer than a certain critical value which
is determined by the Q values of the two circuits.

Close Coupling

In an R.F. EHT unit. much closer than critical
coupling is _emploved to make it less affected by
changes in loading. To avoid having to bring
the primary and secondary close together. critical
coupling must be obtained at a low value of
coupling. i.e.. the loaded Qs must be large.

Often it is found that oscillation can be
obtained when the connections to the grid wind-
ing are rbversed. This implies that a phase shift
of 180 deg. has occurred to overcome the reversal.
and to produce this, the frequency must have
altered. The amplitude of oscillation will also

an iron-cored step-up transformer with thin lami-  be very different. although it may increase to
nations. The majority of
oscillators for EHT egencration. —
however, work at freaquencies ,,/U,_--E RFC 'L-/,uF PG
between  25kc/s and  300kc/s. ! !
Towards the upper of thcss 7 7
frequencies. there 1s an increase o —EHT
risk of producing radio interfer- s '/Wr_*
ence. although even at the lower
frequency. the ftrequency should
be sclected to  avoid  causing 2
whistles with medium and long
wave stations. since strong ---1
harmonics due to the non-linearity H
and limiting action of the valve 0
may coincide  with broadcast ' A4 =4
frequencies, i —— ——
[ 1000 1000
] pPF pF
Radiation !

It should be remembered that
the oscillator employed is much
more powerful than that used in
a frequency-changer. and capable
not merely of causing interference.
but of overloading a nearby
receiver.  Thus careful screening

YYYVYYVYYY
&
X
e}

L\
o
58

and filrering is necessary.  Un- %
fortunately this means that the .
supply cannot be made so compact because a
small screening container would reduce the out-
put. and for the same reason it should be of
copper ar aluminium rather than of steel.

An air-cored coil is usual and flux leakage diffi-
culties can be overcome by cmploying resonance.
i.e.,, the EHT sccondary is tuned by its self-
capacitance to the frequency of the primary

Fig. 5.—Negative R.F. EXIT supply for an oscilloscope.

some extent on readjustment of the value of the
tuning capacitance. Normal oscillator connections
are as shown in Fig. 5. Each coil is wound in
the same direction around the former. and the
inner and outer leads of the: anode primary and
grid secondary are marked LP.. LS. and O.P,,
0.S. respectively.
(To be contirued)
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Television Receiving Licences
THE following statement shows
the approximate number of
Television Receiving Licences in
force at thé end of August, 1959, in
respect of television receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.

Region Total
London Postal ... 1.735.415
Home Counties ... 1,255,527
Midland ... 1485979
North Eastern v e 1,571,451
North Western 1,310,758
South Western ... 786.514
Wales and Border Counties 571.797
Total England and Wales 8.717.441
Scotland 792,526
Northern freland 117,690
Grand Total 9,627,657

BBC at Peterborough

THE BBC's new Peterborough
television and V.H.F. sound

broadcasting station is now near-

ing completion. .

The new station is situated at
Morborne Hill, six miles south
of Peterborough and the equip-
ment is housed in a single-storey
building which provides accom-
modation for the vision and
sound transmitters for the
television service. the F.M. trans-
mitters for the sound broadcast-
ing service. and the Post Office
vision link equipment. A 560ft.
lattice steel mast carries two
aerial systems, one for the tele-
vision service and one for the
V.H.F. sound service.

Electron Gun Mounts
ELECTRODE WELDING

CO., LTD., Cobbold Road,
Willesden. London. N.W.10. have
been appointed sole represent-
ative in the United Kingdom for
Electron Gun Mounts manufac-
tured by Superior Electronics
Corporation, Clifton, New
Jersey, U.S.A.

Lead for Safety
EACH year the public is being
- introduced to bigger and
better TV sets. Some concern
has been expressed that the
greater power needed to operate
these sets will generate soft X-
rays which may escape, and so
add to the general background of
radiation to which we are all
now exposed. However this is
now a groundless fear because a
very simple technique is avail-
able to ensure complete safety
from hazards of this nature.
X-rays  emanating at this
intensity can be effectively
absorbed by thin lead foil which
is rcadily available in this
country. It can be pasted, after
the fashion of paper, on the
inside of a cabinet beforé the
electronic components are
assembled or. alternatively, in-
corporated into the body of the
cabinet which is often of ply-
wood construction. Finally, the
sheet of armoured glass placed
in front of most television tubes

can be made of lead glass follow-
ing the principle adopted by
atomic scientists when dealing
with this problem. In this way
manufacturers can cnsure that
the whole set is completely
encased in lead and so achieve
absolute security.

Extended Guarantee
HREE  well-known  firms,
Suffolk Tubes Ltd., Midland
Tubes Ltd., and Video Replace-

ment Co., who specialise in
rebuilding cathode ray tubes,
announce that  they have
extended their  full  cover
guarantee from seven to 12
months.

I.T.A. in Northern Ireland
HE 1T.A.'s programmes in
Northern Ireland will begin
on October 3Ist, and will be
transmitted from the new station
at Black Mountain near Belfast.
More than one million people
will be within its service area
and when this station comes on
the air less than 9 per cent. of
the population of the United
Kingdom will be outside one or

N

A technician of the NHK Technical Research Laboratory, Tokyo, aims wl-lat

looks like a futuristic space gun, but which is a newly developed fully tran-

sistorised lightweight TV camera.
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other of the areas served
the Independent Television
Authority. Black Mountain will
aperate on Channel 9 and it will
transmit horizontally polarised
signals,
New Marconi Monitors for
BBC
HE BBC has ordered 75 of
a new type ol 2lin. picture
monitor designed and manufac-
tered by Marconi’'s Wireless
Telegraph Company.  These are

for the BBC's new Television
Centre. near Shepherds Bush.
where they will be wused in
Studio  Production Control
Rooms. The new monitor has

been designed to provide studios
with a larger picture than those
in current use. It is considered
cssential for studio control room

and studio  floor monitors to
provide a picture as large as that
seen by viewers on  domestic

receivers and the order reflects
the growing popularity of the
21in. screen in the home. The
new Marconi Type BD8S0. while
basically simple. is a high per-
farmance equipment. To ensure
maximum reliability and case of
maintenance  extensive use  has
been made of printed circuits
and long-lite valves. It has been
specially designed for monitor-
ing and s not a modified
domestic receiver. The BDBSO is
suitable for use on 405. 525 or
625 lines. Normally a monitor
will be supplied to operate on one
standard only but change-over
from onc to any of the other
stundards can be eflected by four
simple wiring modifications and

changing one condenser.
Allernatively  a change - over
switch can  be  fitted  which

enables the monitor to operate
on any of the three standards
without modification. A
remotely  operated  brightness
control is also available.

Atom TV
’I‘HE first part of a large order
for closed circuit  tele-
vision equipment to be supplic
to the Hunterston Nuclear Power
Station  (Scotland) has been
placed with Pye Ltd. Television
15 to be used for observation
inside the recactor and for the
monitoring of various other
services.  The contract. which
involves the supply of about 30
special-purpose TV cameras of
various designs, is worth about
£50,000.

by
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TV in the Bank

HE City office of Barclays
4 Bank has recently installed
closed circuit television for the
purpose  of document-viewing.
The public business of the bank
is transacted on the ground floor
and. owing to the demand for
space. the book-keeping depart-
ment was moved to the third
floor.  With the closed-circuit

g
ba
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installed in key positions nd
when an executive wants details
of a customer’s accaunt he rings
the console operator giving the
nature  of  the information
reguired.  The Jatter selects the
appropriate ledger. places it in
one of the consoles and a push
button = punches up ~ the image
of the half-page on to the
exccutive’s screen on the gronnd

i

camera at the Granada TV Centre, Manchester, intrigues three

TV men from the Soviet Union, who recently made a ten-day visit to Britain
as guests of Granada TV, The visitors are representatives of the Soviet Radio
and Television Commission, which controls all TV in the USSR. They are
(left to right) Viadimir Parkhomenko, a television engineer : Alexander
Sushkij, chief telerecording engineer at the Kiov studio and George Ivanoy,

Director of the

TV it is possible for the book-
kecping  department to  supply
information to managers and
cashiers on the ground floor
quickly and efliciently. In the
book-keeping department on the
upper  floor  three  document
viewing consoles are installed.
Each console. is. in cssentials. a
light-box with a lid at the top
which gives access to a glass
screen upon which the document
to be viewed is placed.  Inside
the console a television caniera
is housed. together with its con-
trol unit: the camera is arranged
to view. via a solenoid-operated
rotatable mirror, one-half of the
document area. The illumination
is provided by two 75W spot
lamps.  Above the consoles.
three 14in. monitors are instal-
led. each connected to one con-
sole to enable the operator to
obtain a picture of maximum
quality by adjustment of the
simple controls. On the ground
floor, eight viewing monitors are

www americanradiohistorv com
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television studio.

floor. If the information required
is on the lower half of the page.
the exccutive operates a push-
button on his small remote con-
trol panel which re-orientates
the mirror in the document view-
ing console upstairs and puts the
second half page on the screen.
TV in the West

HE number of homes in the

South Wales and West ITV
arca able to receive independent
television is more than 500,000
according to the latest report
from Television Audience Meca-
surement  1td. (TAM). This
means that more than 300,000
new [TV homes have been added
to the opening night total of
191.000. Programmes trom the
St. Hilary transmitter began on
January l4th, 1958. Forty-three
per cent. of all homes in the area
are now able to receive ITV.
The total audience that can now
be reached is 1,695,000—-49 per
cent. of the population of the
area.
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Switched Aerial Filter &

A VERSATILE UNIT FOR USE AS A DIPLEXER OR SPLITTER

By M. A. Hammond

HERE are probably hundreds of television

I receivers, originally for BBC reception only,

that are functioning quite satisfactorily

with the addition of a convertor for present-day

alternative programmes. There are also many

viewers who still’ change over aerials when the

second programme is desired, to the eventual

detriment of the aerial plugs and sockets. It was

with a view to “tidying up ” this operation that
this filter was designed.

Diplexer

For the modern receiver with single aerial
input it provides a useful function at the aerial
end in order that a single downlead can be used.
For this purpose, the switch would have to be left

November, 1959

Sleeve these
———, connections

Sleeve these =
connections

——Solder tog under
fixing screw of
SKTI

T Fig. 4.—Expioded view showing wirin,
CompinedSK { L2 L‘O%MZ Band I ‘())f components. = €
It | X)) &t/ o Housing

c2 Receiver In the author’s case, thel filter
SKT3 10pF B was constructed in a cut-down
Beno I g 5 q 5
Aerisl c3 Converter 13in. square screening can_ for
Qut/In or 47pF Output the sake of compactness, but it
Cc;;;m*r. 1S0F y SKT4 could be equally well housed in
any small metal box. bearing in
1 mind to keep the wiring as shorit:_
.  Cirenit di as possible and *“ earthy " side o
Fig. 1.—Circuit diagram. L1 and C3 taken to the solder
in the “ BBC ™ position and socket 4 ignored (see tag under fixing screw of socket 1 (see Fig. 4),
Fig. 6). Indeed, filters made for this function only Tubular ceramic capacitors were used. but any
could have the switch and socket 4 omitted in the good quality components would suffice. The
construction, the connection between socket 2 and switch used was a l-pole, 2-way type.
L3 being direct. . .
Referring to the circuit diagram. Fig. 1, it will Bond T lll To SKT/ at
be seen that it comprises a simple high-pass/low- Aerial SKT3 Recevver end
pass filter network with switching facilities for SKTZ TA see £79.5
convertor use. The coils are made quite simply  gong 7 /' ‘,,;’;f;’,”;,(;’;‘-’g,
from 18 s.w.g. tinned copper wire (see Figs. 2 and  Aerio/ E 88CATA. pm,.,e,-s
3), and were found to perform satisfactorily. The 0
4in. loop (Fig. 3) is not of great significance, but Skt

merely a suitable anchorage for C3 (see Fig. 4).

"

L/ '
(a
\\

2 2
turns turns 3 P turns
/18 SWG TC, 78 \\/
wound on
// t:;z; /8 SWG. TC. wound on 14 dis. [ turn

5 spacing with 34 loop and spacing

S02CI0Y betwe/en L3 and {82

Fig. 2 (left)—L1 winding.

Fig. 3 (right).—L12, L3
winding.

=)
SKT .4

Lesve switch st '88C° position

Fig. 5 (above).—Use of filter at Band 1 only receiver
end with converter for Band HI.

 hskrs

Band I SKTZ 1TA
Peceivter /
Inpu To Aeridls
JJ'I 8 @ (see Fig.6)
IN SKT1t
Converter
| ouT|

Fig. 6.—Use of filter at aerial end to facilitate single
down-lead feeder to receiver (in this case SKT4 is
ignored and switch left at BBC position).

k4
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BRAND NEW A.M. FM (VHF) CHASSIS AT £13.6.8.

Why huy a F.M. Tuner at the same price ?
Tgpped input 200- ?25 v. and 226-250 v.
C

Diat 14

Five ‘" piano "
and tested. Wth val\'es Tone control
Cover 1,000-1.900 M. -500

Valves EZ80 rect.

(P. & P. 10/-)

A.C. ONLY.
size 15" x €{" x 51" high. New manulfacture.
x 47 o Eold r(‘d and deep ktrown.
Extension speaker. Ae . and DIDOIE‘ sockets.

push buttons—OFF, L.W.. M.W .M. and Gram. Aligned

. 88-09

FCH81 EF8. EABC () EL84 ECC85.

Speaker & Cabinet to fit, polished with back, 6%/6.
8” x 5 ELLIPTICAL SPEAKER. 20 -.

TERMS :—(Chassis) £4,16,8 dep. + 10'- carr. and 6 Mthlv. Pavments of
30 -. or with Cabinet and Speaker. £5,9.2. den + 10.-
Pavments of 25 -.
cable pr.

carr. and 7 Mthiy.
Interior or outside F dipole, 12/6 (2 - post). Co- axial

fat twin (300 ohm), 8. yd

We are specialists in LT.A. Converters.

direct switching 1.T.A 1o B.
can he fitted in 5-10 mins..

ALL AREAS, ALL SETS,

Our converters give

B.C.. metal rectifier, co-axial plusg.
and need no alteration to your set,
ALL
zuarantee (3 months on valves).

CHANNELS. 12 months’

TR

DY I

separate

and PCC81
LT.A
cabinet 84

Tawmn controls.

(21--B.B.C.
X 4" x 6"

Bakelite

Vaives
AL (D—
moulded
& P, 3/

Switch positions 1,

£5.5.0. I’

PCF80

TV chassis in working order.

16-19 Channels
1-5 B.B

When tuned for lucal recep-
ception only switching is
necessary for LT.A.

£28 with tuner+ £1 carr.
17in. £32 with tuner~ &1 carr.

‘RR TUN

by famous manufacturer for 35 to 38 Me/s |

with knobs. Valves PCC84 and PCI'80.
ONLY 77.8, post free. or valves UCCH4
and UCF30.

LT.A. TABLE TOPIP AFRIAL

An LT,
periormatce,
(2 6 post)
miles.
with socket for B.B.C. aerial.

Same model but very slightly tarnished

for ONLY 12 6 (2/6 post).

A. tauhle top aerial with amazing
The Wolsey Hi-Q at 196
Gives good reception up to 20
and has cross-over unit In base

A [
.Sp(‘mﬁcatmn as 5 gn. model al)n\'n H

with

Size 9
(2,6 post).

teads for power supply,

et
PRICE £2.17. 6

X 27 x 5” high.
Power pack, fully wired
with connection instructions. 25/-

extra.

AUTOMATIC RECORD

« N RS, COLLARO
CoNQU " with manual play
also Tuinover crystal pick-up.

speed, A.C. mains 200-250 v.,

see illus

B.S.R. 4-sPPEED AUTO-
CHA ER UAS8 only £6.12.6
(5 - varr.).

£7.10.0 . 5",

GLADS

STONE

or callers to 3 Church Road, Bristol, 5,

RADIO

Tel. 51207

58\ HIGII STREET, CAMBERLEY,

] 80 -
ed from

ZCC81—ur

igure o
', & PO, Redu

hammer
tions

own "ower .-auppl).
I'T NOW.,

N RAYIHHEAD
TURR " TUNER.
£7.7.0 post free. Complete
with booklet and fitting
instructions. State set
and model no. when
ordering.

Converts your §-channel

B.B.C. only set to receive
13 channels.

A AERLS

N clipping to existing mast 1-2” dla 3-efement.
a0 9-el.. 55 -; Loft mounting. 3-el, 20'-; 5-el..
27 6 ;. Combined single B.B.C. and 5-el. LT.A.. 75,. with chimney
lashings ; Co-axial cable semiair-spaced. 8d. vd or 20 yds.. 12'8 :
aeral and cahle prices carr. paid.

13-CHANNEL
S Ry

TUNIT F. 34-38

Mcis ¢ mplﬁ:tgwnh 50 SILVERED MICA
Talyes PCFS0 814 | AND CERAMIC CON-
from chassis but in | DENSERS. 10-. 50
working order, ;

Knobs included. | RENISTORNS, 5'-,

17/6 26 P. & P,

UNSC Ih\l( lll I)

1 < 4" clear
tinted, 8- 17° x 133" x
scratched at 3/-.)

lPo»L 2/- each or 6 poqt free.)
“x i"clear, 5-; 15" x 12" x }”
/16’ clear -

(Also 157 x 127 sllghtlv

NEW PRI WIREWOQUND PO
different values as used in modern sets, 10/

N
post paid.

or above. 3 ol cach. .001

NEW WANXED TUBULARS, 350 v.
.02, .05. .1, .5 mF. Total 24 for 5 6. post paid.

.002. .005. .01,

NEW CAN TYPE ELECTROLYTICS

40—40 mF. 300 v. (1" dia.) 2’6
40—40—8 mF. 300 v. (1" dia.) ... 2'9
100—200 mF. 275 v. (1§° dia.) ... . .. 58
100—200 mF. 350 v. (2" dia.} ... .. 78
100—200 mF. 25 v. (1" dia.) .. 13
1 mF. 500 v. (Tubular) ... o L-
100—400 mF. 275 v. (2" dia.) ... .. 78
400 mF. 250 v. (1%~ dia.).. 3/8

Post 6d. on one. Two or more POxh ere.

Delivery by return. C.0.D. 2'- extra. Terms : Cash with order
or one-third down and balance plus 7/6 (up to £7.10.0) in four
equal monthly payments. Balance over £7.10.0, add 1'- in £1 and
pay in not more than 6 monthly payments. See special terms for
A.M.-I".M. chassis. All new goods unless stated. Send 6d. for
16-page catalogue.

SURREY.
(Camberley closed Sats.)

Tel. 22791
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OSCILLOSCOPE
A.C. MAINS 200-250 VOLTS

SIMPLIFIED  SERVICING
PROBLEMS WIIEN USING
THE
‘TESTGEAR' SCOPE
3in. D.C. OSCILLOSCOPE

Engineered to precision stand-
ards, this high-grade instrument
is made available at the lowest
possible price, incorporating
the essential features usually
associated with luxury instru-
ments.

This “SCOPE " will appeal
particularly to Service Engin-
eers and Amateurs, .\ high gain,
Ly extremely stable differential
Y-amplifier (30 mV/C.M.). Provides ample sensitivity with A.C.
or D.C. inputs. Especially suitable for measurement of transis-
ior operating conditions where maintenance of D.C. levels is
of paramount importance. Push-pull X amplifier ; Fly-back
suppression : Internal Time-base Scan Waveform available for
external wse ; pulse output available for checking T.V. Line
O/P Transtormers, etc. | Provision for external X I/l and CRT.
Brightness Modulation. Size 10in. hlgh. 6tin. wide. 9in. deep.
wegt. 11} lbs. £15.15.0, plus P. & P. 16, or 30/- deposit. pius
P. & P. 7/6 and 12 monthly payments of 28/8. .
FULL 12 MONTIIS' GUARANTEE INCLUDING
VALVES AND TURBE.

WOLSEY 3-ELEMENT FOLDED DIPOLE

T.V. Aerial less mounting bracket., complete with 12 yds. of co-
Tam T 4 el oAt 17/8 ; 5el t. 25/-. P.

D.C.

axlal cable. 15/- ; & P.on

above 3/6.

E H T Smoothing Condenser 502 p.f., 18 KV. D.C. |/6
il working, o

LINE E.H.T. TRANSFORMER

By famous manufacturer. 14 Kv. Complete with built-in line
and width controls. Winding for EY51 Rectifier. 19/6 - 61:'{’\52/6

13 CHANNEL TUNER

34 to 38 Mc/s complete with PCF80 and
PCC84. These have been removed from
chassts.

23 complete with knobs.
/ - P. & P. 3/6 extra.

16-19 Mc's complete with knobs less valves.
13/-. Plus P. & P. 2/6.

SIGNAL GENERATOR

£6.19.8 or 25/- deposit and 6
monthly payments of 21/6.

. & P, 5/- extra. Coverage
100 Ke/s-100 Me/s on funda-
mentals and 100 Me¢/s to 200
Mc/s on harmonies.  Metal
case 10in. x 6lin. x 5}in., grey
hammer finish. Incorporating
three miniature valves and
Metal Rectifier. A.C. Mains
200/250. Internal Modulation
of 400 c.p.s. to a depth of 30% ;
modulated or unmodulated
R.F., continuously

1able 100

var. 5 milli-volts,
C.W. and mod. switch, variable A.F. output. Incorporating
magic-eye as output indicator. Accuracy plus or minus 2%

20z

F.M. TUNER UNIT

Permeability tuned. by famous German manufacturer. Coverage
88-100 Kc/s. Complete with ECC85. size 4in. x 2in. x 2in.
Circult Diagram 1/-,

FREE- with Unit.

25/_ P.X%‘P.
SIGNAL & PATTERN
GENERATOR

25/- deposit plus P. & P, 5/-
and 6 monthly payments of
21/6, Cash £6.19.6 plus P. &
P, 5/-. Coverage 7.6 Mc/s-210
Mc/s in five
fundamentals,
tuning. audio output.
vertical and horizontal bars. .
logging scale. In grey hammer finished case with carrying
handle. Accuracy + 1% A.C. mains 200-250 v.

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

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

-

November, 1959

TECHNICAL TRAINING

in Radio, Television

& Electronics Engineering

WITH [ICS

The decision is Yours. To be a success in your
chosen career ; to qualify for the highest paid
job ... to control a profitable business of your
own. ICS home-study courses put your plans on
a practical basis; teach you theory and
practice ; give you the knowledge and experience
to take you, at your own pace, to the top.

These are the Courses I1CS offer :
Radio and Television Engineering—Radio and

TV Servicing—Radio Service and Sales—
Electronics—VHF/FM Engineering—

. . . and the Examinations
A.M.BRIT.L.R.E., City and Guilds Tele-

communication, Radio Servicing; P.M.G.
Radio Amateurs Cert.

plus

Learn-as-you-Build

Practical Radio Course

A basic course in radio, electronic and electrical
theory backed by thorough practical training.
You build a 4-valve T.R.F. and a 5-valve superhet
radio receiver, signal generator and multi-tester.
Other Learn-as-you-Build radio courses are also
avatilable.

Other ICS Courses inciude :

MECHANICAL ENGINEERING—MOTOR ENGINEERING
—FIRE ENGINEERING—CHEMICAL ENGINEERING—
WOODWORKING—SALESMANSHIP AND SALES
MANAGEMENT—PHOTOGRAPHY—ARCHITECTURE—
ART—AGRICULTURE—HORTICULTURE, etc. etc.’

If subject not shown state on coupon.

Post this Coupon TODAY
For FREE book on Careers in Radio & Television,
etc., and giving details of other ICS Courses.
International Correspondence Schools _i
| (Dept. 164A), Intertext House, Parxgate Road, |
I London, S.W.11.

l Please send book on

l Name and Address ............ 00000500000000O000BA0 Age ..oouv.ee

OCCUPRLION. et rvuenarseeniinsisssesiesssiriamicieraras caines 11.
I p 59

INTERNATIONAL CORRESPONDENCE SCHOOLS
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Replacing C.R. Tubes—&8

00 A

PROJECTION RECEIVERS

HIS article covers the Philips/Mullard pro-

l jection units, which are used in almost

every manufacturer’s projection models.

The sketches and diagrams are reproduced by
permission of Messrs. Mullard Ltd.

At frst sight the replacement of a tube in one

of these units looks difficult. but it is in fact

S—

Fig. 1.—How the system works. The small bright picture

(P) on the tube face is focused by concave mirror (MI),

reficeted up by mirror (M2) through corrector tens (C)

to the cabinet mirror (M3), bheing tinally focused, on the
Huted Perspex screen (S).

much simpler than the average direct viewed tube.
The EHT of 25kV is well screened from the user.
although a nasty burn may be had from the anode
of the EHT generator valve (usually an EL38 or
P1.38) shoutd the body pass too close. Much has
heen said about the danger from doses of soft
X-ravs. but the effects are negligible unless the
small picture is viewed direct at full brightness.

Dismantling

Switch oft the receiver and
remove the back of the
cabinet. If the optical unit is
mounted  sideways with a
hatch in the side of the
cabinet. remove this as well.

Slacken off the three screws
which secure the tube mount-
ing to the crescent-shaped
yoke and turn the whole tube
mounting assembly clockwise
until the stop is reached. The
three screws will coincide
with three recesses in  the
tube mounting plate and the
entire tube assembly can now
be drawn out of the optical
unit.  Note the angle at
which the EHT lead comes
away from the tube assembly
and remove the plastic EHT

7
EHT
connector

Cathode ray tube must be
pushed well home

T

’*M

By H. Peters

cap. In winter. or if the cap is stiff with age. it is
easy to break the tube by attempting removal. and
the plastic cap should be heated by holding it in
the hand for about tem minutes, or if it is possible.
run the set for about half an hour before starting
the tube change. The EHT lead may be discharged
by touching the spring on some convenient chassis
point. although the charge it holds is not so offen-
sive as some of the direct viewed 17in. EHT
systems. It may be noticed here that the EHT
lead is a screened one which is grounded at the
point where it leaves the EHT box. and is thus
safe to handle. This screened lead forms part of
the reservoir capacitor of the final EHT smooth-
ing circuit, the remainder being provided by
graphite coating on the tube itself and a small
resistor (usually 1MQ) in the anode cap of the
fead itself. This resistor can sometimes causc
variations in picture size and simulatc the
symptoms of a faulty C.R. tube or EHT unit. It
is a simple matter to check it. since it may be
extracted with a pair of tweezers (if the anode
cap is pliant) together with the spring which
contacts the anode pip of the tube.

Removing Tube

Having removed the EHT cap. remove the
S-pin side contact C.R. tube holder and slacken
the clamp which grips the tube neck just above
the base. The tube will now slide out forward
from the scanning unit.

A rough guide to the state of the old tube may
be obtained by a careful inspection of its face.
First note how much dust you have been able to
remove from it as this will be similar to the layer

P e S o P
91 (170 130 (6 s
A 4 l't. - .’_x_,-f Q \I.o-J

!
i
|

Fig. 2.—The tube and focus umit rgnoved from the optical box.
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of dust on the inside of the optical box and will
tell you if the latter needs to be cleaned out or
not. Then note the colour of the rectangular
portion of the tube face which has had the most
usage. This will be a darker shade than the rest
of the tube face, and on well used tubes will be
rust. coloured.

Reassembly

Before reassembling you should decide if it is
going to be necessary to clean the optical unit,
for now is the time to do it, although it is dealt
with on a later paragraph. If the unit is clean,
fit the new tube, pressing it well down into the
«can coils so that the graphite coating makes good
contact with the spring leaf inside the top of the
scan coils. Dress off the anode connection with
silicone grease such as DC4 or MS4
(a little **Vaseline ” will do in an
emergency) and refit the anode cap
and base. Check that the tube is still
pressed well down into the coils and
that the anode cap is at the correct
angle, and tighten up the clamp which
holds it at the back. Lightly score
around the tube neck on either side
of this clamp with a soft crayon so
that it is possible to see if the tube
has crept forward-in reassembling.
If it has, focus will be difficult to
obtain.

Locknut

Side
adjustment
screw

Focusing

Before refitting the assembly to the
optical box, switch the set on and
adjust the receiver controls to give a
picture on the face of the tube which
is bright enough to be examined but
not bright enough to dazzle the naked
eye. Check that the picture is central
on the tube face and that the focus
control is substantially in the centre

A N picture
of its range for good electrical focus. positioning
If focus is difficult to obtain it will screw

probably mean that some of the .

valves in the set have lost emission, for the focus
current is usually taken from the smoothed H.T.
supply to a group of receiver valves whose opera-
tion is not affected by signal variations. 1t may
be more expedient to add an extra current drain
in the form of a high wattage resistor of suitable
value or, alternatively, to add a resistor in series
with the focus control, which is usually a shunt
across the focus coil. It is seldom found that the
coil passes too much current.

Some receivers have a special “focus™ valve,
the current of which is controlled by variations of
grid potential. After some use this valve becomes
slow heating and it is usually necessary to run
the set about ten minutes before attempting to
focus electrically.

.

Centring the Picture

To adjust the picture to be central on the screen
of the new tube, unlock the screw 12 (Fig. 2) and
unscrew a few turns. Position the picture by
means of screws 17 and 18 (identified by their red
fibre washers) and re-lock the focus unit with
screw 12,

- 1
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It may be found that the C.R. tube assembly is
awkwardly placed when out of its optical box to
enable these adjustments to be carried out. If
this is the case a sheet of corrugated cardboard
placed over the chassis is normally sufficient to
enable the C.R. tube assembly to be laid in a
serviceable position.

Refitting

With the picture central in the tube and in
focus switch off and refit the tube assembly to
the optical box, screwing up the three fastening
screws finger tight. Switch on and obtain a
picture on the screen and turn the whole assembly
to correct tilt. The three fixing screws may then
be tightened up. Try to avoid handlirig the tube
face in this operation, and when the unit has been

Locknut

Focus
unit
Fixing

_screws

gdiustment
screw

»
EHT
~--.__COnnector
wdarm to
remove

_ Tube
t/amg

Tube
holder

Fig. 3.—Details of the tube and focus uvnit.

refitted, check that the tube has not crept forward
in its clamping. This may be ascertained by
observing the crayon mark around the clamp. 1f
this has moved forward, slacken the clamp and
pull the tube back to its fullest extent before
tightening the clamp again.

It is advisable to discharge the graphite coating
before doing this, as it may have “disconnected
from the spring inside the deflector coils and can
then assume a potential of a few kV. This is not
sufficient to give a severe shock, but the involun-
tary movement imparted to the elbow is more

ol ws
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than ample to cause mechanical faults in other
parts of the chassis.

Optical Focusing

First obtain the best picture you can on the
screen by operating the controls. Check that the
clectrical focus is still good. This may be diffi-
cult with the optical focus out of adjustment.
but can be done by observing the change in
picture colour.

Il the electrical focus is out of adjustment. the
picture will have a purple tint, which will change
to a brown-green as electrical focus is reached.
This effect is seen to better advantage in a mirror.

Unlock the three large black knobs around the
optical box by unscrewing the milled. threaded
washers until they touch the knobs. Finally un-
screw the top black knob. You will notice that it
lifts the back of the tube. This should present
you with a narrow strip of focused picture. which
is probably neither central nor upright. and which
has now to be positioned in the centre of the
screen.  If the tube is mounted sideways to the
viewer {i.c.. parallel to the screen) as in Fig. 4
this strip will have to be upright. [f the tube is
mounted in line with the viewer (i.e.. at -right
angles to the screen) this strip  will  be
horizontal. Referring to Fig. 4. where the tubce
is mounted parallel to the screen. the two
black side knobs should be rotated together until
this band of focused picture (A) passes through
the axis of the tube as at (B).

‘Adjustment

I the two tubes arc similar. a few turns in
either direction should suflice. If the two tubes
are physically different in length or the mech-
anical arrangements have been disturbed it will be
necessary to start from scratch by fully unscrew-
ing the two side screws and then screwing them
in together until the focused strip passes across
the screen.  Once the focused strip rests across
the axis (B) it ean be tilted upright by adjusting
the knobs equally in opposite directions (). The
narrow band of focused picture may then be
spread by screwing down the top black knob until
the raster lines are visible all across the screen.
11 the focus reaches one side of the screen before
the other. a slight readjustment of the side screws
may be needed to put this right. Having obtained
correct focus. lock the three adjusting screws by
the milled. threaded washers.

At this juncture it is only fair to explain that
the writer finds that it is almost impossible to
perform the optical focusing on a moving picture.
The ideal waveform to usc is a synchronised raster
at either black or white level. such as may be
produced by a pattern generator, but test card
“( " can be utilised if contrast is reduced to the
threshold of synchronisation.

Unreliable results have been experienced when
attempting to focus using the unmodulated raster
available when the aerial is removed. This raster
is usually in relative motion and as the timebases
are unlocked the focus current can vary.

Boosting
It is extremely unlikely that a fitament boost

TELEVISION 79
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transformer will be very successful. as 'he zmis-
sion on the MW6/2 tube u.uaxiiy outlives the
screen phosphor.

Cleaning the Optical Unit

The three-parts of the optical unit which are
likely to need cleaning the most frequentiy are
the upper surface of the corrector lens, the mirror
in the top of the cabinet. and the translucent
screen. They all present individual problems as
follows :

Upper surface of the
corrector lens. This may
be cleaned by wiping
with a small pad of
cotton wool, and if the
dirt is “ sticky.” the pad
may be moistened with
methylated spirits. Do
not usc any proprictary
window cleaning fluids as
these are usually slightly
abrasive.

The cabinet  mirror.
This mirror is silvered
on its surface to prevent
a double image being
formed on the screen
and is therefore very
easily scratched. Never
touch the surface with
the hand or any greasy
or gritty material. Brush
off the dust with a large
camel hair brush. If the
mirror surface is finger-
marked or covered with
a film of grease a small
pad of cotton wool
moistened  slightly  (not
soaked) in a dilute solu-
tion of detergent should
be very gently rubbed
across the surface. As
even the gentlest of such
treatment will introduce
small scratches on the
surface and reduce the
efficiency of the mirror.
it should only be used Fig. 4.—Successive stages
in an emergency. in optical focusing. The

The translucent screen
is just about as delicate;
it is normally made from
thin plastic and is etched
with upright lines on one
side and circular lines
on the other, the com-
bination of which allows

focused strip (A) is cen-
tralised (B) by turning the
two side knobs in the same
direction. It is then
straightened (C) by turning
these knobs in opposite
directions hefore finally
spreading it across the
screen with the top knob.

the most light to be pro-

jected towards the circle of viewers. as can readily
be seen by standing beside a working sct in a
darkened room. Tts trcatment is the same as for
the mirror, i.e., dilute detergent on cotton wool.
Never scrub it or fingermark it, as permanent
scratches will result. Rub the cotton wool in the
direction of the etching, not across it.

(Continued on page 91)
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Trends in

Nitw DEVELOPMENTS AND EASIER
SERVICING

By " Engineer "

T each year's Radio Show the products of
practically all the trade are gathered
together and one is able 1o see them all

and make comparisons more readily. It then
becomes obvious that all the designers are more or
less treading the same ground, almost as though
they all attended the same school of design, or
perhaps they are following the well-worn paths
laid by the American markei. Each year there is
some definite trend in design which all adopt in
one torm or another. and this year it was without
doubt the “slim ” line—fostered by the produc-
tion by the tube makers of the 110deg. picture
tubes.  This has led to a number of interesting
points in design. of which, obviously, the
shallower cabinet is the most important.

Shorter Tubes

The 110deg. tube is approximately 3in. or
4in. shorter than its predecessor, but one or two
manufacturers had produced a receiver in a
cabinet which was several inches shallower,
although the majority had used the artifice of
making an extended back to give an impression
ol a very much reduced cabinet length. Of
course. the chief among these was the Philco,
where the main part of the cabinet was only Sin.
or 6in. deep and the remainder was extended
to the rear and the entire cabinet made to hang
on the wall in a corner so that the only visible
part was the narrow cabinet. This was, in our
opinion, the most important development in the
shallow cabinet idea, as it not only put the
receiver in a position which is most productive
of high quality sound reproduction, but it also

This is an Ekco model which is accessible for servicing
by a ** Three-stage Plan.””

TELEVISION

E
This four-unit chassis by é
Alba incorporates two i ™
printed circuit panels [
which it is claimed enable ‘.“'_‘g "
90 per cent. of common faults :
to be remedied by replace- =
ment of the appropriate panel. G i,

s AR
t s S

made available the floor space which has hitherto
been occupied by the TV receiver. This is of
greater importance to-day 1l stereo is to catch
on—otherwise the floor will become littered with
cabinets and tables and there will be little room
to sit in a modern small flat.

Housing the Set

So much for the tube and the cabinet. but there
is one very important point which arises from this
decrease in overall size. Whilst printed circuit
techniques permit of smaller receivers. the reduc-

" tions in tube length and cabinet size result in there

being very much less room to house the receiver
proper, and it was suggested to us by onc well-
known manufacturer-designer that a small ™ tray -
beneath the cabinet may be the next step. other-
wise it will not be possible to house the receiver
itself. Another point in this connection is, of
course, the dispersal of the heat which is
generated. The large number of valves, the tube
and the mains * power pack " all give off a fairly
large amount of heat, and if this is too enclosed
there will be not only a risk of damaging certain
components and printed circuit panels. but the
use of transistors may be difficult in future
designs: This drive for smaller cabinets must,
therefore, be apparently halted at this stage.
Not one manufacturer had adopted the idea
which was seen last year in Paris, and which was
repeated at this year's Paris show, of removing
the tube from the cabinect—the tube in its own
housing being placed on top of the cabinet or
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V Design

any other suitable convenient
place in the room. (See the
cover of the July, 1958, issue.)

Novemb_er, 1959

Single Chassis

One scheme, which we believe
was first adopted by the designer
of the “Viewmaster™ during
experiments to produce a new
version of this popular receiver,
was to place the entire receiver
circuit on a single chassis, and
to mount the scanning yoke in
the centre of the chassis. The
latter could then be placed over
i the neck of the tube and give
¢ {he designer the largest dimen-
sion in the cabinet for housing
the essential parts, as well as
making for greater accessibility
for servicing. It will be noted
that in the Alba receiver shown
in our heading illustration this

idea has been developed,
although  this receiver also
includes separate chassis for

certain parts.

Separate Chassis

This is one important point in
design which. whilst not by any
means new, has received a new
lease of life from the printed
circuit technique. Several manufacturers have
" made the separate parts of the receiver-—the.tuner,
video strip. sound strip, timebases, etc., in the
form of separate chassis and in more than one
instance inter-connections have been pro-
vided by plugs and sockets. "In the Alba
receiver the chassis is made up of four
units and there are two printed circuit if
panels. It is stated that these
two panels contain the com-
ponents which are wusually
the cause of 90 per cent. of
breakdowns, and conse-
quently the faults are cured
simply by plugging in a
replacement panel. For this,
it is not necessary to remove
the chassis from the cabinet
or unsolder any wiring.

Unused Space

The principal advantage of
this form of assembly is that
it makes full use of the
cabinet space., whilst the
orthodox arrangement leaves
a large unused space as
shown in our cover illustra-
tion. To offset this, however,
there is the question of heat

In this Ferguson model the left-hand chassis hinges out as shown.
panel also hinges outward and may then be removed if desired without discon-
necting any wires.
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dissipation. or the effect of heat on components
situated above valves. Hot air . rises (for the
purist..hot air is displaced by colder air), and with
the vertical arrangement everything above a valve
will be in the stream of warm or hot air rising
from the valve, and whilst this may not be of
immediate importance, over a period it may have
an effect. .

In a Decca receiver (DM45/C) the chassis is on
a hinge and it may be swung out and upward
so that it is above the top of the cabinet. This
idea and others are primarily for the aid of
servicemen—a side of design which must be con-
sidered by the manufacturer. In the receiver
shown below. for instance (Ferguson model 546T),
the left-hand side unit and the top printed circuit
board are hinged so that they may be swung
out and over to facilitate servicing.

In the Ekco receiver shown on the opposite page,
a *“ Three-stage Plan ™ is adopted for servicing.
In stage one a quarter turn of two screws releases
the back exposing all valves and adjustments,
including a plug-in EHT rectifier in a quickly
detachable screcen. In the second stage, removal
of push-on speaker connections. tube, knob. etc..
and three screws allows withdrawal of chassis
and tube assembly. whilst stage three is the
removal of the tube or other major items.

In the RGD Model 605. the release of only
two screws situated in the back cover allows com-
plete removal of the chassis including mask and
facia from the body of the receiver.

Against the principle of scparate panels. etc.,
the makers of the Spencer-West receiver shown
on the cover, stress that all components are in one
place and fully accessible from above or through
the base on removal of a panel. In this particular
receiver the printed circuit is not dip-soldered.
Some groups of joints, e.g.. valveholders. are
made with special jig soldering tools. the makers
claiming that this gives greater reliability and
gives the equivalent of manually soldered joints.

e TN
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Granada and the Presiden

SPECIAL TECHNIQUES WITH VIDEOTAPE RECORDINGS ENABLED AMERICAN
VIEWERS TO SEE PICTURES OF PRESIDENT EISENHOWER’S VISIT TO EUROPE
A FEW HOURS AFTER THE EVENTS HAD TAKEN PLACE

By Our
Special

Correspondent

recently, the Columbia Broadcasting

System of America asked Granada if
they would prepare Videotape recordings of the
President's arrival and activities and send them
by plane to the USA for immediate playback.
The technical difficulties involved in meeting such
a fequest were €normous; it -was necessary to
receive at London Airport the television coverage
of the day-to-day engagements of President
Eisenhower and convert it before recording so
that it was suitable for American television
standards. The Videotape records then had to be
sent across the Atlantic with the utmost speed.

WHEN President Eisenhower visited Europe

Different Standards

American television, working with a mains
frequency of 60c/s, shows 30 complete, interlaced
pictures per second with 525 lines per picture as
opposed to the British standard of 25 pictures
per second with 405 lines.  Thus, before the
programmes could be recorded, they had to be

N;;Yé}nber, 1959

o .9

(Above) CBS commentator Alex Kendrick
describes the arrival of President Eisen-
hower at London Airport, This was one
of the programmes covered hy Granada’s
cameras for CBS.
(Left) A Videotape machine in action
during the conversion operation.

passed through a * Standards Con-
vertor”’ so that the pictures would
be technically suitable for the USA.
When Videotape recording was first
employed at Granada, attention
naturally turned to the possibility of
exchanging recorded  programmes
with other television services, particu-
larly those in the USA. Before such cxchanges
could take place, a Standards Convertor had to be
made. This consists of a high grade monitor,
with a long-persistence screen, set up in front of
a normal TV camecra operating on American
standards. The output from this camera is used
to feed the Ampex recorder.

The advantages of tape made it the ideal
medium for recordings of this nature when speed
is the essential. Tape is easy to edit, pack and
despatch. Tt is only 2in. wide and programme
material which takes an hour to play back weighs
only 201b on the reel and, of course, no develop-
ing and printing is required as with film. Both
sound and vision is recorded on the samc tape
and the quality of reproduction is better than
with film recordings.

Location

Until the visit of President Eisenhower, the
Standards Convertor had always been used in the
Granada TV Centre in Manchester, but it was
obviously necessary, on this occasion, to operate
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- mobite Videotape recording van to
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the unit close to the Transatlantic airlines.
Accordingly, a convertor was installed in one of
the travelling cye vans and sent south together
with an eagle tower, a links van. and a mobile
Videotape recording van. One of the most diffi-
cult items of equipment to move was the 60c/s
generator which was needed to produce the
American Standard. This weighed three-quarters
of a ton!

Another difficulty arose regarding the choice
of a suitable site at London Airport; the various
requisements left few areas available. It was
necessary to have access to Post Office lines, to
have a suitable radio-link path into London, to
have sufficient three-phase and single-phase power
to rum equipment, and enough space to park all
the vehicles involved. The final site chosen had
to be a compromise and there were several dis-
advamtages, the chief of which was that a three-
mile drive round the airport was required to
deliver the reels. of tape to the take-off point of
the Comet and Boeing airliners.

Timing

Normally, freight for aircraft is expected to be
at the airport at least two hours before take-off
to allow time for passage through the Customs
and for forms to be completed. However. on
some occasions. the reels of tape arrived so late

As soon as the recording was ready
for despatch it was rushed from the

the aircraft. The small size of the
reels of tape is clearly illustrated. |

8100 28 w0e8 78 8 0 16 18 10 28 58 46 18 20 16 18 6 16 o 4 b
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that in the hurry to take them on board
stewardesses sometimes had to take them into the
cabin instead of having them stowed in the hold.

For a safety precaution. in case of late arrival
of a plane, each reel of tape was duplicated and
the second reel sent by the next plane. Thus in
the event of any unforeseen delay the pictures
would arrive in the USA only a few hours late.

Trial Run

Before the President’s visit commenced. the
system was given a dummy run. The tape was
despatched on the 11 a.m. plane, reaching New
York just after 3 p.m. Within an hour. a cable
was received from CBS “ Tops as regards audio,
video and geometry.”

Not only the activities in this country were
recorded. but also, by way of the Eurovision link,
the President’s visit to Germany. Some excellent
pictures of his departure from Germany, though
not specifically requested by CBS. were flown to
the USA.

The arrival of the President in Great Britain,
like his arrival at Balmoral, was covered in two
different ways as a precaution against failure.
On one tape. the BBC coverage was taken. which
consisted of vision and sound effects without a
commentary. The unit made its own coverage
on another tape which included the official
speeches.. An old control
tower in the airport grounds
and a special platform were
used for the camera positions.
The commentary on this tape
% : was  given by  Alexander

¢ Kendrick of CBS.

When the tapes reached the
USA special arrangements were
also needed so that thev could
be played back over the
American networks as soon as
possible
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C.R. tube. we now deal with the various
circuits employed to focus
beam on the screen of the tube.
The two main methods adopted for focusing
the picture on the screen of the C.R. tube use an
clectro-magnet or a permancnt magnet. Various
forms of electro-magnetic focus commonly encoun-

F«OLLOWING the previous article on the

the electron.

tered are shown in Figs. 42-46. Of course.
individual applications of these methods may
result in slightly different circuitry. In Fig. 42

the focus coil forms part of the anode circuit
of the sound output valve of the receiver. Control
of focus is achicved by altering the value of a
variable system in the valve cathode circuit. A
similar arrangement is employed in Fig. 43. The
coil is tapped as shown and thus the focus coil is
encrgised partly by the main H.T. current and
partly by the current flowing in the cathode circuit
of the output valve. Control of focus is again
achieved with the variable resistance which alters
the bias on the valve. In the circuit of Fig. 44
the focus coil, which is
of low resistance. is in
series with the positive
wire of the H.T. circuit.
Thus all the H.T. current
of the receiver passes
through the coil. The
current passing through
the coil can be varied by
R2. which is in series
with  another resistor
shunted across the focus
coil.  The other shunt
resistor. R1. has a value
of about 400 ohms for
triode tubes. or 140 ohms
for tetrodes. The circuit
shown in Fig. 45 func-
tions in much the same
way as that in Fig. 44.

e

Fig. 42.—Wiring the focus
coil in series with the sound
ocutput valve.
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Analysing and
Servicing TV Recetvers

No. 10.—FOCUSING SYSTEMS
By " Diadem”

but the focus coil is this time wired in the H.T.
negative lead.

The high resistance focus coil in Fig. 46 is
energised by feeding it direct from the H.T.
supply. The variable resistor in series with it
alters the current passing through the coil and
gives control of focus.

Permanent Magnet Focusing

Many receivers use a permancnt magnet to
focus the electron beam. The operation is essen-
tially the same as for the electro-magnetic type of

HT+ to
other
valves .

T

Fig. 43.—The focus coil is energised partly by the main
H.T. current and partly by the sound output valve bias
current.

focus unit, but the degree of control may be less.
Tetrode tubes need a weaker tocusing field than
triode tubes and when substituting a tetrode for
a triode and a permanent magnet is being used
it will be necessary to weaken its magnetic field.
This is achieved by placing around the magnet
three or four mild steel strips about %in. wide
and 1/16in. thick and long enough to bridge the
pole pieces. The number of strips depends on
the reduction the magnetic field requires. Ordinary
steel washers can sometimes be used. On no
account try to de-magnetise the magnet by remov-
ing the pole pieces or it may become unstable.

lIon-trap Magnets
Sometimes it is required to change from a tube
with a straight gun to a’ more modefn one with
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SERVICING DATA FOR

300

Popular Moqels

(1958-1959)
IN ONE VOLUME

In response to the heavy demand

more copies of Newnes latest volume

have now been printed. It contains

all the circuits, components and

chassis layout diagrams you need for
300 gopular 1958-1959 Models. Examine it Free
for 7 days —sce next page.

672 TELEVISION, RADIO, RECORD
PAGES AND TAPE SERVICING DATA
Alba, Argosy, Berec, Beethoven, Bush,

OF Champion, Collaro, Cossor, Cyldon,
Decca, Defiant, E.A.R., Eddystone,

WAMTED Ekco, Ever Ready, Ferguson, Ferranti,
DATA G.E.C,, Grundig, H.M.V,, Invicta, K-B.,
McMichael, Marconiphone, Masteradio,

Murphy, Pageant, Pam, Perdio, Peto ’

Scott, Philco, Philips, Pilot, Portadyne, Pye, Pye
Telec ications, Ray d, Regentone, R.G.D.,

Roberts’ Radio, Sobell, Spencer-West, Stella, Uitra,
Vidor, Walter.

RECENT DEVELOPMENTS SEC'ION includes :

Picture Tube Repair, Car Radio Interference Suppres-
sion, Valve and Picture Tube Data.

HEATER RATINGS, BASE
EQUIVALENTS

EXAMINE EITHER-

FREE

FOR 7] DAYS

without abligation to buy

CONNECTIONS,

See overfeaf for more details @

SERVICING DATA PRE-1953 UP TO 1959

Over

2,300 Models

IN
OMPLETE LIBRARY
¢ SEVEN VOLUMES

Includes th.e 300 models and data in
the volume on the left

Here you have Newnes Complete
Servicing Library —early popular
models to 1959—almost every set you
will ever be called upon to service.
This data is, as you know, absolutely
invaluable. It is worth its weight in
gold for years on end—increasing
your income by quicker servicing.
Study the complete set for 7 days—
without obligation.

TELEVISION, RADIO, RECORD
AND TAPE SERVICING DATA

Ace, Alba, Ambassador, Argosy, Arm-
strong, Baird, Banner, Beethoven, Berec,
Brayhead, Bush, Champion, Coliaro,
Cossor, Cyldon, Decca, Defiant, E.A.R.,
Eddystone, Ekco, E.M.I., English Electric,
Ever Ready, Ferguson, Ferranti, G.E.C.,
Grundig, H.M.V., Invicta, K-B., McCarthy,
McMichael, Marconiphone, Masteradio,
Motorola, Murphy, Pageant, Pam,
Perdio, Peto Scott, Philco, Philips, Pilot,
Pprtadyne, Pye, Pye Telecommunica-
tions, Radiomobile, Rainbow, Raymond,
Regentone, R.G.D., Roberts’ Radio,
Sobell, Spencer-West, Stella, Strad, Y
Ultra, Valradio, Vidor, Walter, Webcor,

White-lbbotson. 4’ 150
Also—Large Fold-out Charts—Television PAGES
Trouble Tracing; Servicing VHF/FM

and AM/FM receivers ; Servicing Printed Circuit Equip-
ment ; Servicing Transi ised Equip t. Data on—
Colour Codes, Valves and Picture Tubes, Medium and Long Wave
(B:;'oadcalsting Station Wavelengths, TV and YHF/FM Stations and

annels.

2 Years’ Free Postal Advisory Service

CIRCUITS
AND
DIAGRAMS

d .
EPLY-Pas0 Form FoR POSTING
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Newnes Radio & Television Servicing

SEND FOR FREE EXAMINATION TO-DAY—SEE BELOW

|
|
PAYS FOR ITSELF OVER AND OVER AGAIN! !
| How TO
** More than repaid the cost in a short period,”” says E. ). S. (Wolvarcote). |
] FOLD
*“One glance only was enough to convince me of its worth,” writes I
). F. B. (Leicester). ] THiIS PAGE
* Of immense help and in constant use.”’—T, A. (Uxbridge). 1 FOR
*“ A boon and a must.”’—J. S. (Manchester). } POSTING
|
I

No Postage
Postage Stamp
::,';I; I‘))ey ’ "ef;s'se‘;'{ if 1. Detach zomplete
George Newnes th B itain boee ro,‘d o
= . N . Britain or at 4(A), turning this
L orthern Ireland. strip downwards out

of sight.

2. Then fold at (B)
and (C).

3. Teck (CY into (B)
so that Reply-paid
portion with
NEWNES address is
shown.

0

FINALLY
POST
QUICKLY !

— —343y Suoje pjog (y) —-———— — — — — — — ——

BUSINESS REPLY FOLDER
Licence No. W.C. 1129
GEORGE NEWNES LIMITED,
15-17 LONG ACRE,
LONDON, W.C.99

e (C) Fold along here —— — — — e — | €—amE ©

POST TO-DAY wo sramp requiren

Place tick against your choice below:

Radio and Television Servicing Radio and Television Servicing
(Pre-1953 to 1959 Models) (1958-1959 Modeis)
SEVEN VOLUMES SINGLE VOLUME

10/- Dep. 15 monthly payments of 15'-. Pay- 12/6 Deposit. 4 monthly payments of 10/-.
ing£E11 1455 inall. Cashpricein8days£11.54. Paying 5216 inall_ Cash price in 8 days 50/-.

Send me the book or books I have selected, without obligation to purchase.
I will either return the book or books in 8 days or send the deposit 8 days
after delivery, then the monthly subscriptions as set out above, until the total
subscription price of the book or books I have selected has been paid.

B L £ U £ G E T EETITIRPTRE PPN

e e S e e et P P B i i P e B o B B P i i (e P e B

72 L XS L EALATETRPTIPEPE
®
Tick(J where applicable
OCCUPOLION ..vveeet i aee et ettt e e e e e saa e e s et e e e e s eaaiastees HouscOWNER
[Houschokder
YOUP SIEHATUFC .. .oeieeeiiee it e st easis Living with Parents
(Or Parent signs if you are under 21) R4| /RV6| Lodging Address
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a bent gun assembly, i.e., a tube with an ion-
trap. It is important to check that the bracket
holding the neck of the tube and the focusing-
deflection assembly is not of steel or other
magnetic material. If necessary it should be
changed to one of aluminium otherwise the
proximity of the magnetic bracket to the ion-trap

Q00000 ™
Focus Cor/
80N

HT + to
Rectitier

HT+ to
Receiver

Fig. 44.—The focus coil is wired in series with the H.T.
positive lead.

magnet will prevent it from functioning correctly.
Sometimes the bracket can be obtained ready cut
in aluminium from the, manufacturers of the
receiver.

Tube and Focus Troubles

Picture drifts out of focus with electromagnetic
focus coil—Check the H.T. line voltage and
smoothing condensers for low capacity. A partial
short in the smaller decoupling condensers will
alter the current through the focus coil. In some
sets, the focus ring is in series ‘with the anode or
cathode-of the.sound output valve, and this stage
should be checked. st -

Deterioration in a permanent-magnet will also
cause poor focusing and definitien. The position
of the focus magnet is very important for good
definition. On some sets the picture may appear
to be in perfect focus with sharp lines, but the
bandwidth gratings on the test card may only
show 14Mc/s. By pushing the magnet forward,
the picture will still be in good focus and the
24Mc/s bars will be seen. It 1s possible to receive
good definition in both horizontal and vertical

Fig. 45.—Wiring the focus coil in series with the H.T.
negative lead.
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planes by careful adjl.JSIan! of the magnet.

‘Re-adjust the ion trap if fitted. ,

Shadows at the corners—The scan coils have
moved down the tube neck. Push them right up
towards the face of the tube. A tilted magnet can
also be the cause. Even it up with the screws

‘provided. Rotating the tube will sometimes effect
.a cure.

Make sure that speaker magnets. chokes
and transformers near the tube are not the cause.

Picture tilted—Loosen the locking nut or band
on the scan coils and turn the coils either to the
left or right until correct, push the coils towards
the tube face and tighten locking nut if fitted.
When the coils have adhered to the tube neck,
the set for an hour or so until it is warm
before attempting to move them. Do not place
any strain on the neck of the tube.

Trapezium distortion with reduced scan can be
caused by a short in the scanning coils or the coil
may be out of alignment and twisted slightly,
giving a sloping effect to the raster edges.

Grid modulated tubes—Where a tube is grid
modulated and fed direct from the video anode,
if the video valve breaks down the full H.T. will
be applied 1o the tube grid with disastrous results.
The grid must never be allowed to go positive
with respect to the cathode. If vou are contem-
plating grid modulating a heater-to-cathode
shorted tube, the necessary precautions should be

HT+ to H.T+ to
Recerver Rectifier
Focus
Cor/
Focus
Contro/
HT—

2L

Fig. 46.—Energising the focus coil direct from the H.T.
supply.

taken. The safest way is to follow the video
amplifier with a D.C. restorer diode and a
cathode-follower (Fig. 38). The picture signal is
taken from the cathode and the sync from the
anode. Tube safety is assured by this method.

Pin cushion or barrel distortion.—This fault is
usually caused by the scanning coils not matching
the tube. Do not replace a bowed-faced tube
with a flat-faced one or vice versa.

Tube Shorts and Remedies

In the case of a C.R. tube developing a
heater to cathode short, a sharp tap round the
tube base may remove this intermittently. If it
can be removed this way. it is often caused by a
sagging heater, and rotating the tube will often
clear the fault by moving the heater away from
the cathode at the point of insulation breakdown.
To prevent a recurrence of the fault. an isolating
transformer should be fitted to the heater. A
low-loss transformer is advisable to prevent smear-
ing. Connecting a condenser or resistor across
the cathode and heater is left to the discretion of
the user. Definition is bound to suffer if this is
done, but it may be essential if the intermittency

/

www americanradiohistorv com


www.americanradiohistory.com

88 -~ PRACTICAL
is troublesome. The condenser can be 0.1uF or
the resistor 1008 or the two electrodes can be
wired together in certain cases. However, a direct
short is usually inadvisable as part of the heater
is liable to be shorted out.

Cuathode to grid shorts are sometimes caused by
cathode particles dropping on the grid. Try to

remove them by placing the tube face down and.

tapping round the tube base. In the case of
sagging clectrodes. rotate the tube and replace.
By sharply tapping the base, the sag may be
removed when the tube is put into use again.
If these methods fail. and the tube is a tetrode or
pentode. remove the wire from Al and tape it up.
Remove the wire from the grid and solder to Al
and short the grid and cathode together. This

TELEVISION Ndvember, 1959

method should work quite well providing the tube
emission is reasonably good.

Low emission.—The picture is dim or lacks
highlights (whites). The blacks are usually good
and the focus remains fairly sharp. Increasing
the brilliance will give a blushed appearance and
turn the picture ncgative. Measure the cathode
current in conjunction with the tube maker’s
data, and if the reading is satisfactory the fluores-
cent screen may have deteriorated. If the emis-
sion is low. fit a booster transformer to the heater.
The writer has found this method is more lasting
than rejuvenation.

Impuaired vucuum.—The gun will sometimes
light up bright violet. with arcing between the
clectrodes with the screen ““ dead.”

An Unusual Fault

By A. Bartholomew

VERTICAL. line superimposed on the

picture is generally attributed either to mis-
) adjustment of the line-drive or spurious
oscillations. of one type or another, in the line
timebase.

Independent Movement

However. when investigating a case in which
the normal procedure did not remove the
symptoms. it was noticed that the offending line
could be moved horizontally independently of
the picture by slight adjustment of the line hold
control.

On the receiver under test. it was possible. by
careful adjustment of the line hold control. to
displace the picture in such a way that the line
blanking period, including the sync pulse. could
be brought to the centre of the screen. splitting
the picture in two without complete loss of
synchronism. [t was thus obscrved that there was
strong over-shoot on the trailing edge of the line
sync pulse. giving rise to a thin bright vertical
line.

With the picture in sync. this line appears
during the line fly-back period and is expanded
in width to perhaps half an inch owing to the
fast fly-back trace on which it occurs.

Owvershoot

To sum up. if a receiver is found to have a
vertical line which can be moved slightly. inde-
pendently of the picture. across the screen by
adjustment of the line hold. it is most probably
caused by overshoot on the trailing cdge of the
line sync pulse.

Note. this fault cannot be ascertained simply
by bringing in the picture width to show the edges
of the picture as the back of the sync pulse will
still occur during the fly-back period. However.
in many receivers. by carefully adjusting the line
hold control the picture can be split to make the
sync pulse appear on the screen during the
forward scan. The alternative method of observ-
ing the waveform by oscilloscope is in this case
not so usecful. as the input capacity of the scope
will modify the amount of overshoot.

Having checked that the picture fault is indeed
caused by overshoot on the line sync pulse. a cure
can be effected by adjustment of picture controls,
alignment. or both.

Radio Show_Attenaance

’I‘OTAL attendance at the Radio Show. Earls

Court. London, which closed its ten-day run
on Saturday (September 5) was 310,161, compared
with 334.502 last year. the slight reduction being
attributed by the organisers to the exceptionally
fine weather this year.

The attendance of buyers from home and over-
seas was considerably higher. There were 4.109
overseas visitors in all. including 679 classified as
buyers. the latter figure being 25 per cent..up on
last year.

Of more than 100 countries represented. most
visitors were from: Union of South Africa. nearly
400: India, over 350; Australia. about 275;
Pakistan. over 200; New Zealand, about 175; and
Ceylon, over 150.

SEND A ““ PRACTICAL”
GIFT!

You’re holding the ideal Christmas gift in {
your  hands now. Yes, PRACTICAL
TELEVISION. Why not send a full year’s a
subscription for this invaluable
to friends who are TV enthusiasts? It’s a

% present you know they’ll appreciate. And
each new issue will be a renewal of your best ¥
wishes . . . month in, month out, right up until
Christmas, 1960 !

§Wﬁm@mﬂm&&w

magazine

Simply send your friends’ names and
addresses, together with your own and
remittance* to cover each subscription, to

The Subscription Manager (G.1), *‘ Practical
Television,”” Tower House, Southampton
Street, London, W.C.2. We will dispatch

first copies to arrive before Christmas, and
send an attractive Christmas Greetings Card ¥
3 in your name to announce each gift. p
* RATES (INCLUDING POSTAGE) FOR }
ONE YEAR (12 ISSUES):—U.K.
OVERSEAS £1.0.6,
$3.00.

£1.2.0,
CANADA  £0.19.0,
U.S.A.
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U ORI TR

T-VALVE AM/FM RADIOGRAM CHASSISI

Surplus Bargain
Offer

Valve Line up :
ECC8S5, ECHSI,
EF89, EABCBO,
EL84, EM8I, EZ80.

3 waveband and switched gram
positions. Med. 200 m.-500 m,,
Long 1,000 m.-2,000 m., VHF/FM 88-95 Mc/s. BAND 3 TV CONVERTER
4 Controls. Vol., On-off, Tone, Tuning, 'ﬁ" t"émmfl" l( l-‘]i‘"‘“""' Me ;")
Wavechange. P.U., Ae. and E., and speaker sockets. Magic eye tuning. . & Model. estgcoie circuit using
Philips continental tuning insert with permeability tuning on f{d:“f‘;‘m‘“‘p'lr:‘}.”‘” ‘“l’;‘"" """',';;g"";"";fv'l
FM, and combined AM/FM IF transformers, 460 Kc/s and 10.7 Mc/s. Dust D00-230 v. A ize Gin. 10X 4in. Honple
core tuning all coils. Latest circuitry, including AVC and Neg. Feedback. |to fi—only external plug-in  connectioie. |
3 watt output. Sensitivity and reproduction of a very high standard. JWired and aligned ready to use. Ouly 79/8, |
Chassis size 13}in. x 6}in. Height 71in. Edge illuminated glass dial | 1}in. IP. & P. |~/ o i ) ST L] o t)
x 3}in. Vertical pointer, Horizontal station names, gold on brown back- :‘3"‘3‘5‘"::""5;";:,“'8',:"ei':'r'n_ - Aerial Rocke
ground. A.C. 200/250 v. operation. and 3a.qeri,1..' Ningle Dipole wm;‘; vk,
. cuble, 18/9, ment Beam, 25/, § Element,
£1 3.1 0.0 Carr. and Ins. 5/-. Complete with 4 knobs walnut or ivory to choice. szyo' etc. Bl-B3 CTenver Units, 3/8.

:llIIIIIIlIIIIIIIl|||||l||IIIHHIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIII!IIINHIIIIIIIIIIII | recorp 'PLAYER BARGAINS |=

EW RELEASE by E.M.I. - 4-speed Single Phn{

FULL Unit fitted with latest stereo and monaurai Xtal

RE-GUNNED TV TUBES ooy vregp VALVES NEF REDUCED I ftridge and dual sapphire s.ylif.  Auto stop

New Reduced Prices{ Ilm' 1T47/6 DF96  9/-|EF80  9/6 PUFR2 10/6 j0d Start. A Hdelity unft and hargain buy at wnly
And now 12 months’ Guarantee ! 185 7/6|DK96 9/~ KF86  13/8|PC).83 0.0

384,3v48/-|DLSG  8/-|EF91  B/6'P PLST 11248 SR—De luze UALIZ Model.—d-xpieed aulachanger

}3;:: 2 ‘1);:: ’:g %g g I 3y 9/6/35L6 9:8|EL41  10/6PLs2 9/6 v};)atrl;amx(zesre&x;mnam.nl turnuver cartridge, etc.,
; Carr. and [nsur. 10]-. I,,Ks e EnCr BrlELe  Drelblet 108 |Garrard—Latest RCIZLD/ME 2—fitted wilh GCR

Rebuilt v.m. new Heater Cathode and Uunl,,o-, 8/8| ECURS 7 f 31 10/-IPYRL o X tal cartridge, plug-in monaural head. Antof
Assemibly—reconditioned virtually as new! 8/8 F.Cé&l 10/8|E Y88 lo/~~PnU n Inmmml selector, etc.  The connolseur’s choice for

6 month* unconditional Guarantee. As used by our b\'ﬂ 5

own Sewvice Dept. Comprehensive stocks—qumkl ;;g %gggg g;: g%ﬁ? ~2 8 Limited bargain offer only 9} gns, Plug-in stereo

delivery. 10/- part exohsuge allowance on your °“’|705 S/-1CHm 10/8/Ma1 2k 8 lliend GON/1D 22 extra.

tube. Y1 alelECLA0 10/6POCS: 10/81U¢H 42 3os6 JAN abO\;Inn 47»."..1 wew, fully guaranteed modeis,
DAF98 -IECL82 O] 2 Jcarr. and Ins. 4/8

RECORD PLAYER CABINETS §/-'ECLS2 11/6'PCFS80 10/8'CFL 10/ bolnprehnnsl\e bargein range of Collire, BSR

Contemporary Cabinet Send for List, and Garrard Units in stock. Send fur comprehensive

styled, rexine  Price

[spECIAL PRICE PER SET bargain lists,
covered cublnet£3 3 o
in twon-tone V.U

3 }R' TF4, 185, 384 or 3V4

% VK96, DF96, NAFIE, DL
vn and brown, Carr. and 1 R
:;:-‘mmutn Ie‘«jr red Ins, 3/6. Ibhs' 6K7, 6Q7‘ 6V#, 524 or 6X5
with white polka
dot. Bize 184 x
13} x ke, 8iln.,
fitted with all
acceysories, Ine
cluding baffle
hoard a&nd ano-
dised mnwtal fret,
Npace available
for all modern
amplifiecs  and
autochangers,
ete. Umncut record player mounting board 14 X

13in. supplied.

10/6 pradio perfection.

C.R.T. Heater
isolation Transformers

I New Improved types—mains prim.
COAX | 200/250 v. tapped.
80 OHM CABLE. =tand | Al isolation Transformers now supplied with
I
|
I
|
1

lin. diam. Low Loss Semi-Air Bpaced Aeraxial, alternative no boost plus 25%, and pius 509,

SPECIAL REDUCED PRICES posetitatelaticolest ralcharkes
20 yde. 12/6, p. & p. 1/6;  6@xds. 316 p. & 2 AT @ O & 1)
P 3/ 40 wile. 22/8, p. & p- 2{6; All other
lengths 8d. per yard,
Coax Plugs 1/-, Bockels 1/-, Couplers 1/3,
Cable End Sockets 1/8, Outlet Boxes 4/6.

13 v. 34, 12/8 -
Other vollages available at same prices.
Small size atil tae terminated for easy Ntling.

2-valve AMPLIFIER Mk. 2 { SPECIAL OFFER
Latest developed circuit giving a higher fdelity [l quperior type Art leather covered Portable case. Wells
response and greater output (2-3 wutts) using twin | yyown Manufacturer's surplus, in attractive tan colour
stuge vaive ECL82 and neg. feedback Tone Control. || ion" 1o tarnish gilt fitmenta.
Complet with knobs, etc., wired and tested ready tol Bize : 13in. x 11}in. x 3jin. .
fit in above cabinet. b W h 15 6

ONLY #2.17.6. P. & Knockout price 4 ;
fin. sp-raker awd matching transformer, 22/-.' P l EostiSiRaci 2,8
P, & P16 ALTERNATIVE OFFER

Above case fitted with latest BRR {-sp2ed’TU9 Record
SENTERTEL RECTIFIERS. E.H.T. Type Fly-“ Player Unit. Ful-Fi Xtal picksup, Ready mounted and
back Vottages. K3/25 2 kV., 5. K3/40 3.2 kV wired. Complete with maing lead aml detachahle screened
6/' K3745 3.6 kV., 7/8: K‘l/b() 4 kv., 7/9 hB/]ODW pick-np lead. An ideal partable record player unit ‘or
/6. MAINS TYPES M1, 125 v. 60 mA., tape or amplifier use.

4/9 RM2, 126 v, 100 mA., 5/6 125 v, 120 m«.,ﬂ
R

M3 .
VRO type 570 D, Bargain 5 gns. Post & Pack. 46
a5, 250 v. 300 mA., 21/-. |

1

SPEAKER FEET.—-PApnnded anyze ;\nodlsedl VOLUME CONTROLS TYGAN FRET (Murphy patiern) 12 x I2in., 2/-;
12 % bR P 2 ) q
Il"l)ﬂ:llg‘;: 8‘5"/ .2/84 ‘]] ,"\n "5/_3/?“' 12 x 12in., 4/8; 10,000 ohmg—=2 Megohms. Al} long spimdles 12 3 18I0, 3 -0 12\ Hin . 4 ete
< ° Morgunite Midget type. 13in. diameter. Gus SPEAKERS P.M.
Listed above are only a few items from our very |11 year. Log or Lin. Ratios. Less sw. 8/-. L.P-[ 1 Goodsns, 1846,
large stock. Heud 3d. stamp today for Compiete | Hw. 4/9. Twin Ganged controls, } meg., } meg., }{ 18/8. 7 \ $in. Gooe
Bargain List. I

1. Elac. 18,8

< 178, iin. Cefes
. 5. N Rirlu, 200-
1 mek., lese Hw. 8/8 ea. l.\'peuial Cone Ghmans, 21,8, Min, R, & AL

Terms : C.W.0. or 0.0.D. Kindly meke cheques, P.Os, etc., payable to T.R.8. Post|Packing up to}1b 7d., 115. 1/1, 313, 1/8, Bib. 3/-, 1015, 2/9,
Hours : 9 am.-6 p.m. | pm. Wed. Open all day Saturday.

RADIO COMPONENT SPECIALISTS (. 194)

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188)
50 yards Thoraton Heath Station. Buses : 130A, 133, 159. 166 and 190
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2]
E1011. K161, & 33811. Brand New, all

changer. manual and auto-conurol com- PED v -4 com i ~
i : L LA ut complete. Listed at £7.7.0 OUR PRICE,
plete with latest B.5.R. ful-fi ** pickup. NITI IA‘ ‘ /". 55 - each, or available less valves at 35/~
ggnéage and packing 36. OUR PRICHE h
.19.6. 5 5 . e ot
Tbe new B.S.R. Model UAl2, 4-spced VALVESCUABRE?FNO'I}"EEEBE[?SL&AE%ETED d d SVISTON TURRET
Mixer Automatic record changer. fitted e Sl S, TYPL TT13 fitted DCF80
with latest type turnover cartridge. 16 7 | KTWsl 8/6 | 5U4G 7'~ | | & PCC84 valves, type TTI19 fitted ECE80
OUR PRICE £8.17.8. Carriage 3 6 DAF96 8/9 | N78 19/11 [ 5Y3GT 8 - | | & ECC84. Both are 55/- each or less valves,
The latest Collaro Conquest, 4-speed || DE98 8/9 | 0Z4 5/8 | 524G 9-| |35/~ each. Wolsey Aerial Converters
e i o itk Studio o | | Dres  8:9 | POCBS B/ | 6AT 13 - | |for ITV. listed £9.9.0 OUR PRICE £4.10.0
insert. Brand new. fully guaranteed. gIBJ%%:} 89 };Eglso 9/8 | BALS 6,6
€7.19.6. plus packing and post 36 | (% 819 12/8 | 6AME 6191 | GOVERNMENT HEADPHONES. Ete
Collaro. 4-speed single plaver unit with gg%% g;g glig_% 15/[% gg?G 149 h Resis}afn { 01 CHR i
zcl’urtg‘r;}jat;c ?)tc;%dcream, tugnnrver cr.\t'st%l ECC8¢ 10/~ | PY80 %6 | 6713 14,- | paIr ayailable either cream or black. Low
artridge, br: new and suaranteed. || pecgs '6 | PY81 8/8 | 6F15 14;- | Resistance Heagphones, impedance 120
P AUTOMATIC RECORD ECII12 9/6 | PY82 = | 8KTG 4 ohms. type CLR 7,8 pair. American Throat

° G 15S ~@ | Microph b & 0 3i- .
RR. 4'specd, type RC.120/D Mark | | EHC8L 8- DENAVALS- | 6K8G 7.6 PR, BoRD ) B e

A 120/ ECL80 10- | PEN25 @'~ | 6L6C 8- :
8.17.8. Post & Packing 3 6. EF 12/% PENA4 13- 6LI8 136 LOUDSPEAKER UNITS
T L TrIRY : - | 6Q7G 8 * All brand new. * Note Special Prices.
RECTIFIERS FOR BATIERY F41 9'9 | SP61 3= (;(SQL’IGT 8? All Permanent Magnet 3 ohmD:Impedance.
12 A 48, 12v. 2amp,, 7i-, 12v. 3amp. | s 1| T "8 | esnieT 76|, cach
12N i dmess St s e hmo. 146, o g: 8% ﬁﬁ BU4GT 12 ‘n?;ec[é;‘égsa by Plessey, Goodmans,
12 v. 6 amp. 15 9. EFgs 13- | U191 18 | SVSCG 61in. Units by Pless '

ACOS MICROPHONES ! 8 | UF4l 9i- | 8X5G
Acos Mic 39-1, Crystal Stick Micro- || ELS4 9'- | VU39 (MUI2/ | 12AT7 .
phone for use as a hand. desk or floor EM80 10-] 14 8/8 | 12AU7 g~ { [7in. x 4in. Units by Goodma
stand unit for high quality recording, | [ EY51 10'- | X78 16/- | 19ax7 8- | | 7in. X 5in. Units by Goodman

66

EL4l 10/ | UCH42 10/8 | 6V6GT 79 | |¢in. Units by Goodman
v t
78

hroadcasting and public address work. | | EY86 10'- | IC5GT 12/8 . | §8in. x 5in. Units by Goodman

P BRICE Ebos.0. OUR PRICE 89/6.|[Ez40 76| 1HGT 10/8 | 128 . 9| [ioin x 6in. Units by Plessey.

With Stand, 47 8. Postage.1'6. EZ80 7-|1N> 10/8 10 '® 1 |8in. Loudspeaker Unit 3 ohm

Acen~ Mic Type 33-1. Crystal hand or] | G232 12 - 1185 78 26Y3 99§ lwith a Matching Output Transformer

tahle microphone. Flat response 30-7.000 | | HL23DD 8/6 | 1T4 68 | 35Z4GT 8 - | | suitahle for 6V6. Brand New but soiled,

«.p.s. Omni-directional. Suitable for|| KT33C 86 | 384 73|42 8 - | |offered at a Special Price ot 11/8 each.

tape recording. ete. Dark brown plastic| | KT66 176 1 3V4 86 | 82 8 6 | | postage 2.-.

case. Brand new in maker’'s cartons. ) - 6lin. Mains Fnergised Loudspeaker with

L a6 -. OUR PRICE 29/6. Postage 16. CATALOGUE Matching Output Transformer, Field
40. as supplied with most modern Our 1960 catalogue is now available. Coil, 600 ohms. 17 8 each.

tape recorders. listed at 35:.-, Our Price, please send 1 - stamps for your copy. 8in. Mains Energized I.oudspeaker with

25 -. with folding rest and 8ft. lead Trade Catalogue also available. please Matching Output Transformer, Field

40-5.000 C.D.S. attach your Business Letter Headin3. Coil. 600 ohms. 21 - each.

'11 2 R ADIO TERMS.—Cash with order or C.0.D. Postage and Packing charges extra. as follows : Order value 10 - add
13: - add 19; 40°- add 2/6 ; £5 add 26. Minimum C.0.D. Fee and Postage 3-. For {ull terms ot business see inside cover
of our catalogue. Personal Shoppers § a.m. to 5 p.m. Monday to Friday. Saturday 10 a.m. to 1 p.m.

103 LEEDS TERRACE, WINTOUN STREET, LEEDS, 7.

Now ... in yourown home. LEARN

RAPLIO® = TELEVISION
“Therraind 2eeroreli= [ SLEEROINICS

career_ahead of him”|yajuable FREE Book shows how E.M.L
Institutes School of Electronics can train you for today’s
\ wonderful opportunities.

j Radio, Television and Electronics provide an exciting field for the trained man—high pay,
a prosperous future—or if you prefer it—independence in your own business, If you are
trained at home by E.M.I. Institutes you will be in the hands of specialists who know the
quickest way to prepare you for one of the fine jobs open to trained electronics-men. Whether
you are a beginner or an advanced student with an examination in mind, E.M.L Institutes

TECH
PREVIOL. NEEDED!

NOLXPENE

- School of Electronics has a Course exactly suited to your needs—with or without practical
Practical Radio equipment—from electricity and magnetism to automation techniques.
Rasdel:’vic?:l Television We Definitely Guarantee
”
Practical Rlectronics “NO PASS—NO FEE [FR :
Eiectronics Engineering Full details of the Courses, B Please send me a free copy of your Guide B
Automation Practical Equipment, Cogvement B to Careers i Electronics. B
Basic  Practical and | monthly payments, our Employ-
Theoretic Courses for ment and Advisory Depts., and B NAME ... ..iiiiiiiieaes B
beginners in Radio, much other helpful information s ADDRESS C
Y.V. Elec("’nics' E(t. ]_S glven in QUI Gl“d.e to Careers . PP TR R P PP PP E PP PR .
A.M.Brit.I.R.E., in_Elcctronics.  Write {0 YOUr g L.ovciserniesiin s =
i Gui Radio copy today. here is no .
Oy G obligation and the book will be @ Subject or Exam . ) s
R.T.E.B. Certificate sent to you quite free of charge. W AT EEEESSSSSEEE W) -~ ]
v | LML, INSTITUTES
NO PASS—NO FEE 5 5/ /6

SCHOOL OF ELECTRONICS

The Specialist Electronics Division of the British Institute of Engineering Technology.

(DEPT. SE/21), COLLEGE HOUSE, 29-31, WRIGHT’S LANE, KENSINGTON, LONDON, W.8.
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CORRESPONDENCE

SPOT WOBBLING
IR,—In your June issue you designed a home-
made spot wobbler. I remember this was
intreduced by one firm at one of the radio shows
and was claimed to be a wonderful invention,
but it seems to have died out. Why has no other
manufacturer used this idea if it is so good?
Also. it would appear that the originators referred
to above do not now use the device. Is it too
tricky to adjust, or is it a fact that a similar effect
may be obtained by slightly setting the focus
control from its optimum position? T would have
thought that with the much bigger screens now

being used the need for s °

.

PRACTICAL TELEVISION 91

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

“VT7 14in. Transportable " should read “PTV
14in. Transportable."—H. PETErs (Norfolk).

TV AND THE EYES

IR,—I remember secing correspondence from
various people in the past about the harm-

ful effect, or otherwise, of TV on the eyes. [t
seems that.it is generally admitted that there is
no harm from the flickering picture viewed under
normal lighting conditions. In the dark viewing
may be harmful, I believe, but I think I am
right in saying that all the investigations so far
have been from an *“optical ” point of view. I
wonder if- any account

somc such device was
even more pressing and
as a result would have
expected practically all
manufacturers to have
introduced this arrange-
ment in the present day
sets—after all, if it was
mtroduced when the

SPECIAL NOTE

Will readers please note that we are ymable 1
to supply Service Sheets or Circuits of ex-
government apparatus, or of proprietary makes
of commercial receivers. We regret that we
are also unable to publish letters from readers
seeking a source of supply of such apparatus.

has been taken of the
effects of electrical rays?
‘think the projection
apparatus does actually
emit measurable harm-
ful rays over a short
distance, and that if
any experiments are con-
ducted with the tube
or its associated lens

12in. screen superseded
the %n.; now that the
2lin. has come into general use what are we
doing about the lines 2—G. F. Bassert (Bristol).

HOME-MADE EQUIPMENT
IR—Some years ago you produced the [Pl
TV receiver, and in later years the Supervisor.

Is it not time you produced another home-
constiuctor receiver for your readers, or has the
science now become too complicated for the
amateur. 1 remember the Viewmaster and other
receivers by other publishers and regret the lack
of such information in these days—T. W.
EVERETT (S.E.).

[We would like 1o produce a design for the
home construction of a TV receiver, but unfortun-
ately components for the purpose are no longer on
the market.  The essential parts for a receiver
are. af course. frame and line O|P transformers
and scanning coils and these must be designed to
work with each other. You cannot use one type
of transformer with another type of scanning coil.
Linearity also is tied up with the combination,
and although blocking oscillator transformers may
be dispensed with by using multivibrators the
difficulty of obtaining the essential components
will remain until some enterprising manufacturer
puts si:imble parts in the hands of the constructor.
—ED.].

CHANGING CATHODE-RAY TUBES
IR,—It has come to my notice that a reader
has encountered a difficulty in following my
advice given in the table on page 299 of the
January issue of PracTicAL TELEVISION. It
should be noted that owing to its larger neck
diameter the MW43/69 may not be used to
replace the Mazda CRMI171 and CRMI72 in
€very case, as it may prove impossible to replace
the deflector coils.
On page 496 of the May issue. the side-heading

. system. and the experi-
menter is likely to get close to it, a sheet of lead
glass should be interposed. Whilst rays from an
ordinary tube are admittedly weaker.” what may
be the additive effect of constant viewing, which
we are told. the majority of children are today
doing ? Is M not possible that it will affect the
colour sensitivity of the €ye over a prolonged
period 2—T. H.” BooTu (N.7).

REPLACING C.R. TUBES
(Continued from page 79)

If the mirror is already badly scratched from
some previous attempt to clean it. or has become
pitted with age, a sharper picture may be obtained
by reversing it. The double image formed by
the glass surface is. in this case. jess objection-
able than the cloudiness due to the scratched
mirror surface.

Cleaning inside the optical hox should normally
not be attempted. as it can only be done by
removing the corrector lens. which must be put
back in exactly the same place. The routine
adopted by the makers is to remove the two
diagonal clips and fix two rectangular jigs to them
before removing the other pair. The rim of the
corrector lens should be marked against the side:
of the optical box to ensure correct re-registration.
Clean the mirrors in the same way as the cabinet
mirror and replace the corrector lens carefully,
removing the jigs onc at a time. The underside
of the corrector lens should not be handled.

Transit Clamp

When despatched from the factory. a red
transit plate secures the top of the focus unit to
the optical box. This should have been removed
upon installation and put in safe keeping to be
refitted should you ever move. If your set has
been running with this plate in position for many
vears its removal may upset the optical focus,
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FAULTS WITH FOCUS

SOME PRACTICAL ADVICE ON FAULTS AND CURES

N a cathode-ray tube the electronic beam
from the cathode has to be focused on to
the screen to give a good picture. In all

svstems used at present this focusing is done
cither  magnetically, electro-magnetically or
electrostatically.

\

IstLens 2nd Lens

SOUM
of

light

Cross-over
pornt

Diverging electrons
Axrs
Diverging efectrons

Electron
beam [
Cross-over

Figs. 1 and 2.—Principles of focusing.

Focusing is achieved in a cathode-ray tube in
a way very similar to the focusing of light rays
in an optical system (see Fig. I).
" The first lens system in a C.R.T. consists of
the cathode. the grid and the first anode. and the
second lens system consists of the focusing device
and the second anode.

Action of Focusing
When the electronic beam leaves the cathode
it will come to a focus (at the cross-over point)
due to the bending or curvature of the lines.
This bending is caused by the action of the first
anode and the amount of bend will depend upon
the distance between the anode and the grid.
This cross-over point may be considered to be
(for the purpose of focus) the starting point of
- the electron beam. Now, electrons leaving the
cross-over point are not all parallel to the axis
of the tube.
the axis (see Fig. 1). To bring these back to
meet at another point on the axis the second lens
system is required. In all cathode-ray tubes the

Focus magnet

MHelical path

Fig. 3.—The helical path of the electrons.

first lens system is the same and it is only the
second lens system that changes according to
whether the tube is magnetically. electro-
magnctically of electrostatically focused.

Magnetic Focus
in a tube thus focused the electron beam
* leaving the cross-over point will, if they leave

Electro-magnetic

Some are leaving at small angles to -

By L. J. Sonn

at small angles to the axis. come under the mag-
netic field of the focus magnet. Now this field is at
right angles to the resulting force of the electrons
and this will cause them to move in a circular
path. The electrons also, however. are speeding
forward up the gun of the tube and consequently
they will assume a helical path (sece Fig. 3), and
come back to the axis. Now the position where
they arrive back at the axis will depend upon
the strength of the magnetic field. and the forward
velocity. Thus it becomes possible, by varying
the position of the focusing magnet, to
arrange for this electron beam to focus on the
screen. It should be noticed that the velocity
of the beam affects the focus point. so that if the
EHT on second anode or volis on first anode are
low, focusing may be very difficult or e¢ven
impossible.

A}
In electro-magnetic focusing the principles are

very similar. The clectro-magnetic field is at right
angles to the beam and exerts a force on the

=

a

c D £
Cathode

Grid

/st anode

2no anode ( Focus)
3rd anode (E.H.T)

Fig. 4.—The auto-focus system.

Mmoo

'

divergent electrons, twisting them back to the
axis. In this case the electro-magnetic field is
generally controlled by a potentiometer, thus
altering its effect on the beam. If trouble is
met with on this type of focus, check the control
first for open circuit or intermittent operation and
also the coil for resistance value with the maker's
figures. .

Electrostatic Focusing

This type of focusing is now being adopted by
tube manufacturers. With this type the focus
magnet _ with its problems of adjustment and
mounting are abolished. A small potentiometer
control can be fitted to the set to control the
focusing, but as this adjustment is not often
required this control is omitted by some makers.
When this is done. the method is then called
“auto focus " (see Fig. 4).
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S on 7045’
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Up to the Minute!

Comprehensive ! Authoritative ! ‘

7 36 racks
Nearly 800

SPECIALLY PREPARED
ILLUSTRATIONS

oviR 3,000 A-z ENTRIES

Amplification; Attenu-
atiom;  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;
Feedars; Interference; Loud-

speakers; Measuring Instruments;
Modulation; Oscillators; Power
Distribution; Power Supply;
Public-address equipment; Pulse
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.

THE ESSENTIAL REFERENCE
for AMATEUR or ENGINEER

Here's the complete A-Z guide, packed with clear explan-
ations, latest information and valuable reference data,
that meets the practical man’s every need ! Essential to
the enthusiastic amateur, practising radio engineer, appren-
tice or student. Over 3,000 easy-to-follow entries deal |
thoroughly with every aspect of the theory and practice
of television, radio, radar, etc. New edition, brought
up to date by the inclusion of an appendix covering recent
developments. 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 illus. 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 1 To accept this great offer, simply fill in form and
post in 2d. stamped. unsealed envelope to Dept. H.F.26, People's Home Library,
Odhams Press Ltd., Basted. Sevenoaks. Kent. Book cofnes to you ON APPROVAL
—if satisfied you send remittance (full cash or down
p;gmem)—oxherwise you return book within 8 days.
Offer applies in U.K. and Eire only, closes Nov. 30.

POST FORM.TODAY:

— e ——— e Mo e M — S S— — i m—
'_To: Dept. H.F.26, People's Home Library, Odhams Press Ltd.. Basted. Sevenoaks, Kent.
Piease send me, WITHOUT OBLIGATION TO PURCHASE, *' Encyclopaedia of Radie
& Television.”* I will EITHER return the book in good condition. postage paid, within
8 days, OR send down payment of 11/6 eirht days after delivery, followed by 2 monthly
tastalments of 10/« (31/6). ALTERNATIVELY. I will send the cash price of 30/. eight
days ufter delivery.

(@ il fmonanoonaancaoorenecacoacnanana
Age. If under 21...............

Householder Lodgings {7
Hotel ] Hve with Parents [}

Signature
(Persons under 21 will be sent a Guarantor Form.)

Put tick where applicable:  Cash [] Terms (]
Furnished Prems. [} Unfurnished Prems. [

BLOCK LFTTERS BELOW

' NAME
| Full Postat
ADDRESS .

Firm, .
HUF.26/INOV. S oottt stamp in margin.
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STURDY CASES (Ideal Record Case),
12/6. Covered in burgundy and grey wash-
able rexine. Size 8}in. x 7¢in. x 3lin. deep.
Strong clasp hlnge: and carry handle.
Ideal for Portable Radio Chassis or Tran
sistor Set. Can he adapted as a Record
Carrying Case to_hold eighteen 7in. long-
playing records. Post and packing 2 6.

TV, AERTALS, u9 I‘ltted with 9ft. co-axial cable. For door.
10d or loft. P. &P,

AERIALS, 15/6
co amal fitted. P. & P

T.V. AERIALS, 23 6. Three-element.
P. & P.26.

1Iyr(x)door type. Folded dipole with 12ft.

I.T.A. Outdoor or loft.

BAKELITE CABINETS
Brand new. Colour brown.

5/ Attractive design. Size
12 x 7 x 5lin. ldeal for smali
receivers. converters. etc. P. &
P. 30,

XMAS GIFTS

+ BATTERY PLAYER. 6or9 volt. 4=speed. 99/8. P & P. 4/6.
* \ ALVE BATTERY AMPLIFIER, 398 i v. L.T. 60 or 90
olt H'T. Suitable for above. L& P

* 3 TRANSISTOR \\ll’l IFIE l!. 79 6. Ideal for use with
plaver ahove. 9 volt. P. & P.36.

* .\l'g:,\wl\;ul!.\. 12 6. Round 6!in. Std. : matching 2-5 ohms.

* ELLIPTIC \L SPEAKERS, 19 6. 2 sizes : Tin. x 4in. or
8in. x 5in. L& P26,

* 8 P.M. S -:\lu RS, 59, Limited gquantity. Tested and
Guaranteed. Had a slight cone repair. Not affecting the
quality. P. & P. 20, On 2, 36.

DEPT. TII

COMPONENTS LTD.

219,

XMAS SPECIALITY —>»

RECORD PLAYER R.P.2.

CABINETS 9/6

A beautifully styled cabinet.
RMade by a famous manufacturer.
In polka dot cloth with clipped
lid and carrying handle. Size :
¥ x 14} x 8{in. deep. Will take
B.S.R. Monarch 4-speed auto-
changer and 4 x Tin. elliptical
speaker and most of the modern
portable amplifiers.

Carr. & Ins. 4'6.

T.V. MASKS

T.V. MASKS. 79, In Blue or Pink plastic. P.

I7w. or 2lin,
& P.23.

17in T.V.MASKNS, 5 3. White or Cream plastic. Slightly soiled.
P & P.23

RECORD CASES from 2I/9

Beautifully made in various colours. Covered
in Rexine. Plated clip fasteners. Hinged lid.
Carry handte. P. & P. 26.

7in.. holding 30 L.P. 216
Tin.. holding 40 L.P. 238
10in., holding 20 records 226
10in., holding 50 records 246
12in.. holding 20 records 22.8
12in.. holding 50 records 786

ILFORD LANE,
ILF. 0295

ILFORD, ESSEX
Stamp for FREE Catalogue.

GOVERNMENT SURPLUS
AND MANUFACTURERS CLEARANCE

500-0-500 microamp. 3iin. diam., 37 6 each.
New and Boxed. .3 eéeme{n 22 6 \a el:;ne(;lt

doz
. IOIx to
D P swi

| LE
itch. 3’ /6.

Tw 0000 Standard 56, Midget. 8/6.
‘lll“)\()l \ /\ C. MOTORS. 200/250 v, for clocks,

126 e
S, High speed 1,000—1,000 011m= plat. cont.. 7 6.
2 "tmp 116

illl)ll M RECTIFIERS, 12 V. 1 amp.. 5'-:

4

1 Cable. Screened and P.v.C. (mexed 26 vd.
El 10S.—Metal Cans. 20 +20 mfd. 450 v.. 2 6 ea. 25 -
do:

SLIDERS,—10 ohm 30 w. Ideal {or Chargers. train
RELAYS WITH BASE.—100+115

tested ln'fon

IFRONIC

despateh on

6D2 6- 7-1 EA50 16 | EY3l 5-
6F1 76 | 5X5 7 - ABC80 EYSl  8/-
6F6 7-|8D2 46 8- 51 4-
6F13 76 | 9D2 5. | EBIl ¥6 ! npnas e
6J5 6-|10F1 %76 | EBI 56 L
6J6 8- | 1246 76 | ECI42 §- | PENI6 7 -
6J7 8- | 12AH8 8- | ECL&0 §'- | SP4l 4.
6ALS 5- | GK7 46 | 12AT7 6- | EF36 5- | SP61  4'-
6AM5 5- | 6L6 66 | 12AU7 7- | EF37 9- | VRIis0 30
AMS 6'- | 6SA7 6,- | 12AX7 7- | EF39 58
6AQ8 -l 68CT a4 12BHT 10- | EF50 36 | UL84 9 -
6AY6 7- | 6SJ7 5/~ | 128HT 5/- | EF50 &5- | VCR97
GBAG - | 6SK7 5- | 128J7 66 | EF80 8- 15 -
6BES 56 | 6SL7 6- | 128K7 5- | EF91 6'- | VCRI?8A
GBHG 5/- | 6SNT /- | 15D2 6.- | EF92  7- 25 -
6BW6 66 | 6Us 6'6 | 50C5 10- | EL32 5- | VCRIA
6C4 -16ve 66! 807 6- ) BL91 586 25

OBSOLETE TYPE% LARGE NCKS. ENQUIRIES INVITED,
VEN, \(Il ®C II()I( . (:% .0.0 tor KI1GIF

1) 6C: AGS, €J6 16, 3A4. PCF80,
SPol P61. (J5. DY80. PYB2. PCC84 /u GALS, 6K7. 65J7,
LF42. 6D2.

HUGGETT’S LIMITED

2-4 PAWSONS ROAD, WEST CROYDON

EL32.

'SUPER REGUNNED
TV TUBES
£7.10.0

or 20 weeks at 86

Every type-and size for
\ immediate delivery.

Py

¢ B

Carriage, insurance paid.
Full trade discount.

Wanted : home engineers

and small dealers in all
. parts of Britain to fit our
tubes in customers’ sets,

if required.
Stamped, addressed
envelope for full details.

'EXPRESS ELECTRONICS

1 281 Parliamentary Rd.,Glasgow,C.4
; Telephone: BEL 4569

WWW.americanradiohistorv.com
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“]HO would have thought,

just a year ago, that
the pattern of organisation of live
television production might, to a
large extent, be changed within
a few months. That is, in fact,
what is now taking place—and
the upheaval has been caused by
thc phenomenal success of the
Ampex magnetic video tape
recorder. It was about a year
age that a unit of thc Ampex
system was demonstrated at
Television House by Associated
Rediffusion and attracted a lot
of interest from the chief
cngineers of the various British
television organisations.
However. it was first regarded
as a convenient means of
delaving -+ live transmissions,
cspecially useful for large areas
such as the United States, which
have different time standards
from the East coast to the West
coast. New York peak-time live
transmissions could, therefore,
be recorded and delayed for
sending over the co-axial or
other links to the west coast
stations at their peak times,
about three hours later.

Video Tape Use Increases
THER uses have been found
for video tape, however,
and there arc now in England no
less than 36 Ampex recording
equipments in use, with another
15 on order. So many additional
uses have been found for this
picture recording system that it
has become a *“ must ” for every
one of the commercial pro-
gramme contractors. Granada
have seven and all the others
have two or three of them. The
BEC have two machines, with
two more ordered. Considering
that the British model of the
Ampex, operating on 405 lines,
costs about £25.000, this repre-
sents a large sum of money
invested in capital equipment.
Even the newest LT.A. con-
tractors, Anglia, have two

PRACTICAL TELEVISION
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UNDERNEATH THE DIPOLE )

A MONTHLY COMMENTARY
By Iconos
equipments, while Tyne Tees with direct live transmissions.

Television is the proud possessotf
of a remarkably compact mobile
Ampex unit. Why all this rush
for Ampex?

First of all. the ability to
delay the broadcasting of a pro-
gramme Jius been found useful
in Great Britain. Many features
and plays. hitherto broadcast live
and direct in the evenings. are
played in front of the same
studio tclevision cameras in the
daytime and recorded on video
tape, for transmission a few
hours. a few days or even a few
months later. This has resulted
in economies in the use of stage
space and facilities. In the case
of feature scries programmes. it
has been found convenient to
record two or three episodes in
rapid succession. so that certain
of the main studio settings could
be used in each episode. without
all the need for putting them up
and taking them down for each
individual story. Furthermore.
high quality picture recording
can be carried out without all
the panics and tensions that go

Tapes can also be stored for
re-use at later dates. or used as
master recordings for transfer-
ring to lemm film for export to
Commonwealth or foreign TV
stations.

Unforeseen Advantages
IT has also been discovered
that telerecording on to
magnetic tape. with subsequent
transfer by a second stage of
tclerecording. on to l6émm or
3Smm film can be better than
direct tclerecording  to  film.
Small errors in the latter can be
corrected when the video tape
machine is used as an inter-
mediate, and the work can be
carried out away from the stress
and strain of dircct live trans-
mission. Another  gratuitous
advantage for the British tele-
vision industry is the fact that
the modern British-made 4{in.
image orthicon camera gives a
particularly good picture on the
magnetic tape, superior to the
standard  American  3in. [O.
This has led to a

e s

camera.

For the new long-rangg and terminal area surveillance radar system at
Jersey Airport, Marconi’s have supplied fixed coil radar displays incorpora-
ting many interesting features including intertrace marking and videomap

www americanradiohistorv com
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number of enquiries for these
cameras from main American
TV networks.

Prompters

ELEPROMPTERS. Autocues.

and other devices for con-
veying the words to the actors
or announcers are admirable
devices.  They are especially
useful for semi-topical docu-
mentary  programmes of the
“ Panorama " and ‘ Monitor ™
ty pe. which are usually in course
ol compilation right up to the
last minute before they go on
the air. But the placing of these
mechanical gadgets must be care-
fully done. especially if it is
desired to give the effect of the
speaker talking direct to the
viewer. 1 have noticed lately a
tendency for the speakers to look
rather blankly in the general
direction of the camera. with the
eves obviously not focused on
the camera lens. This gives the
odd effect sometimes seen in
examples of photographic por-
traiture of fifty years or so ago.
when the wretched victim had
his head clamped in a head-rest
and generally assumed a glassy-
eyed expression. as though he
was contemplating two parallel
lines leading to infinity. When
this kind of thing happens. as it
did recently on BBC's ‘“ Moni-
tor © the viewer has the feeling
that the speaker is being mes-
merised by some  Svengali
character standing by the side of
the microphone. There are now
reflective glass devices which
enable to speaker to look straight
at the camera lens and at the
.same time see his cue wording
on the moving paper; but even
this ingenious device fails if the
lettering is placed at a greater
distance than the lens itself. His
eyes will be focused at the
wrong distance. The trick is to
focus the eyes on the lens, if
that is possible, It is not always
easy to achieve this effect,
especially if the camera is taking
a very close shot of the face.

Studio Space

HE British National Studios

at Elstree was bought by
Associated Television two or
three years ago and has since
been used for making films in
the conventional way for the
cincmas and for television. It
ic a fine studio plant having five

PRACTICAL TELEVISION

large stages and excellent servic-
ing shops. power plant, dressing
room accommodation and so
forth.

A-TV have bided their time—
wisely. Now they are going to
convert it into a live television
studio centre. mainly for drama
and large feature productions.
on the same lines as ABC-TV’s
Teddington studios. which used
to be the home of Warner
Brothers British films.  Both
centres will send out live pro-
duction material. but both will
also make wuse of magnetic
video-tape recording for part or
entire use in these productions.
A new company called Alpha TV
Services (L.ondon) Ltd. has been
formed. a partnership of A-TV
and ABC-TV for providing faci-
lities for video tape recording
for both centres. and for making
transfers to 16mm film or dupli-
cate magnetic tapes for export
to overscas TV organisations.
Alpha (London). is theretore a
similar partnership to the highly
successful Alpha TV studios at
Birmingham.

Armchair Theatre

THOUGHT that ABC-TV's

Armchair  Theatre season
started off very well with Ted
Willis’s  aerial drama, “The
Scent Of Fear.” a story played
almost entirely in an air liner.
With an absolutely first-class
cast. headed by Anthony Quayle
and Dorothy Tutin. there was
plenty of tension in the story of
the smuggling of a young man

‘November, 1959

from Eastern Europe in a British
plane by the attractive air
hostess. On the plane are two
secret police agents, one watch-
ing the other and both looking
for the missing man. said to be
wanted for murder.  Willis's taut
script was handled in just the
right manner by director John
Moxey, who introduced plenty
ol movement and quick cutting
from camera to camera. with
superb timing. I had only one
criticism of the camera work.
Some of the very near close-ups
ol cyes and parts of faces were
cvidently taken with  wide
angle lenses and suffered from
distortions. A small point. 1
know, but in a production of
this tvpe. the odd distorted shot
can bring one down to earth
with a bump and break the ten-
sion. There were not many set-
tings. but the interior of the
acroplane. flight deck and pantry
were most convincing. for which
George Haslam. the art director,
must be credited. The work of
2 set designer is not confined to
the construction and dressing of
1 setting on the studio stage as
a factual representation. He has
to construct it in a manner
which permits the director to use
his cameras in all kinds of odd
places. without shooting oft the
top of the set and at the same
time. allow the lighting expert
to manceuvre his lamps and the
sound man to place his micro-
phones. Quite a constructional
problem. this—in some cases
more difficult than making a
mere representation.

PRACTICAL WIRELESS

Chief Contents of Yovember Issue
Now on Sale, 1/6.

A PERSONAL ‘* MOBILE ”’ RECEIVER
A D.C. TRANSISTOR OUTPUT STAGE
A SIMPLE TRANSISTOR PORTABLE
WORKING WITH “LIVE > CHASSIS
AN AERIAL-POWERED TRANSISTOR RECEIVER
D.C. TRANSISTOR RECEIVER
A BEGINNERS’ TEST-METER
SELECTIVITY
ON YOUR WAVELENGTH
ETC. ETC. ETC.
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BEGINNER'S SUPERHET.

Band III Converter
= x = Suitahle

é etc. All the
# f1part.q includ-
E %-I‘“’Z 2 E¥F80
valves, Coils,
fine tuner. contrast control, con-
densers and resistors. (Metal case
available as an extra.) Price only
13/6. plus 2'6 post and insurance.
Lata free with parts or available
separately. 1/8.
Please send two more Kkits. the one
you sent last week is performing
magnificently. We receive this sort
of letter every day of the week. S0 if
ynu have hesitated because you
thought our kits too cheap you need
hesitate no longer.

Tube Tester and
Reactivator

'ﬂuggﬁamr We can supply all the
ma

ain components for
making this unit
which will not only
test Cathode Ray
Tubes but will also reactivate them,
supplied complete with full instruc-
tions. Price £3. plus 2/6 post and ins.

TV Service Sheets

200 sheets covering most popu-
lar post-war televisors by lead-
ing makers—Cossor, Ekco,
Ferguson. Pye, etc., £2, post
free. PREVIOUS PURCHA-

HEETS Nos. 100-201, £1.
or 150200 10/-.

A.C./D.C. Multimeter Kit

Ranges :
valts 0-5,

amps

0-5
50,000 with inbernal
batl:erles ,000

EEEEEBEEEEEEEE%BEEEEEEEEEBHEEEEEEEEEEEEEEEEEEEEEEEEEE&E

&
& D.C.
essential parts
case. 2in. moving coll meter.
selected resistors, wire for shunts,
range selector, switches. calibrated
scale and ful! instructions. price
19/8. plus 2/6 post and insurance.

1960 All Mains Amplifier

volts.
current and ohms.

All the
including metal

BE

H

Undoubtedly finest value obtain-
able in_amplifiers—powerful three
valve circuit ideal for dances, par-
ties, etc. Complete with valves,
mains transformers, volume and
' tone controls. but less chassis,
speaker and cabinet. Price only
29/6, plus 2/6 post and ins. Data
free with parts or avallable sepa-
rately 1/6.

If ordering by
Electronics (\lannr
rark)
520, High St. Norlh
Manor Park, E.12.

Phone :

EEEREEEEEEEEEEHE 4 P14 S PR 4 P4 BRSP4 P 53 PR R B PR B PR B PR

Elecironics (Radislip) Ltd.
42-46, Windmil Hill,
Ruislip, Middt

Half day Wednesdny.
mmmmmmmmmmmwmmmmmmmmmmmmmmmmmmmmmmm&i&immmmmmmmmm«mmmmamm

Unique Opportunity to buid Fine

Transnstor Set
Constructor's parcel ;
to bulld Pocket 6
Transistor Set as
currently being sold at
£17.17.0.  Parcel com-
prises Motiffed two-
toned cabinet as illus-
trated, tuning dial,
two gang tuning con-
denser, combined bake-
lite chassis printed
circuit and easy to
follow circuit. Costing
value 57/6—oflered while supplies last at only 20/8,
plus 2/6 post. Suitable for your own circuit or to build
original circuit. All parts available at highly com-
petitive prices. Do not miss the tremendous bargain.

ASSURE YOUR FUTURE

The ownership of a
good instrument has
been the turning
point in many
a career, it
could easily be
yours, for you
can own the

Test  Instru-
ment for the
initial pay-
ment of only
10/-. This
test instru-
ment is ultra-

modern, has

a sensitivity of 10,000 Ohms per Voit. measures A.C.
Volts 0-1.000 in 5 ranges, D.C. Volts 0-1.000 in 7 ranges.
D.C. current at 1 Amp. in § ranges and resistance up
to 2 Megs. in two ranges.

Free Gift. To extend the uses of this instrument,
for instance. to measure capacity. inductance, E.H.T.,

etc.. we have developed a range of extender scale and
operanng notes, these will be sent free to purchasers
ol this instrument.

All sent Immediately for 10/- deposit, balance by 21
payments of 10/-, which includes free insurance
against accidenta)] damage for 12 months. Non—ca.l)ers
add 3/6 post and insurance. Cash price., £9,10.0.

12-CHANNEL TURRET TUNER
Ideal for converting an
old or huilding into new
T.V. ese are brand new
stock. not surplus. supplied
complete with valves and
coils for local Band I and
Band III stations.
Model 1. I3 F‘ Output 33/38
C/s heaters
(parallel heatels,
extra).
Model 2. I.F. Qutput 16/19
Mc/s parallel heaters
(series heaters. 5/- extra).
With Instructions and cir-
cuit diagram, 79/6, knobs
3/6 extra, postage and
insurance 2/6.

FOUR ITEMS FOR PRICE OF ONE

Foo —teot s i
Set of mo-:lern "%, parts suitnhle for modernising
old televisor or for a new one. For wide angle 14in.
or 17in. tubes comprises : (1) Line output E.H.T. trans-
former. 00 scanning coils on ferrite yokes. (3)
(4) Frame output
transformer. (5) Circuit dlagram of a modern tele-
visor. Offered at the price of the Line output trans-

Width control with ferrite core.

former only, namedly, 57/6., plus 2/6 post and insurance.

All items advertised can be obtained from the following Companie:
st, address )‘0ur order to the Company nearest to you and plea:

Electronics (Croyvdon) Ltd.
266, London Road,
on.
P 5780,

UIBL hone :

CR
Half day Wednesday

WWW.americanradiohistorv.com

All the com

ponents in

cluding metal

chassis,valves,

metal recti-

fier. coils,

tuning

denser,

etc.. required —
to build the ™ eltinner s Superhet
as described in the January. 1458,
issue, areavailableasaparcel. Price
£3. plus 3/- post and insurance.

Cathode Ray Tube VCR517,
7/8, carriage, etc.. 3/6.

Morganite Potentiometer

Single and 2-gang i
types evailable L
standard size with
good length
spindle, all
new and "
boxed. T
Single types 1/- i
each, values avail-
able :  S5K., 10K -~
25K., 50K., 100K.. 260K., 1 meg.. 2
Gang_type 8/- each—va}ues
avallable: 5K. + SK. 100K, + 100K.,
,meg + | meg.. 2 meg. +2meg’

Avo Prodclips

(e

The advantage of these test prods
is that by pressing the trigger at the
side they become crocodile clips
and can be left in circuit. Thisisa
great time saver when servicing.
Price 15/- pair.

mmammmw%mmimmiemmmmmmmmmmmnmmmmmﬁmﬂamé%mmm

fr o

Multi-Purpose Mains
Transformer

Heavy duty construction. must
have cost at least £3 to make.
Offered at a snip price of 14 6.
Specification :—
Primary
Scecondary 1,

r
x4

NS
i

V.-
centre tapped.

80 v.-100 mA.

23 v.-750 mA.

7 v.-6 amp. centre

tapped.

Secondary 5. 5 v.-3 amp.

In addition there is a window space

for extra L.T. windings. winding

ratio is 2§ turns per volt. Weight of

transformer 18 12 Ib., size approxi-

mately 6in. x 4!in. x 4}in. Connec-

tions all brought out to terminals

on bakelite panel. We have only 500
of these, so order at once to avold

Non-callers add

Secondary 2.
Secondary 3.
secondary 4.

disappointment.
3/6 postage please.

nelude postage.
Eleetrooies (Finsbury Parky Ltd.
29, Stroud Green Rd..
Fiosbury Park. N.4.
Phone : ARChway 1049.
Half day Thursday.

CLLLEECEOCECEEEHEELLOLE

el
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DO-IT-YOURSELF -

TRANINC TecHNioue| LYNE OUTPU
"“"Wsmﬂgw TRANSFORMERS
You LEARN whille you BUILD... Most types available. State Make and Model

Number of Receiver when ordering.
XL el A A e AL AL S.A.E. please with all enquiries.

\ HOWORTH

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

|

ANNOUNCING —after years of successful operating in
other countries—the latest system in home training
in electronics introduced by a new British training
organisation. AT LAST—a simple way of learning
—by practical means—the 'how and why' of
electronics with the minimum of theoryand !
no mathematics! YOU LEARN WHILST
BUILDING actual equipment with the
components and parts which we send you
—and you really have fun whilst learning!
And afterwards—-you have a first rate piece

ol home equipment plus the Know- LUTS UF lNSTRUGTWE

ledge of howit worksandhow it canbe FA CT o RY RE P L AC E M E N T
serviced. THIS NEW SYSTEM brings [XPERlMENTS AT HﬂM[! T . v . T U B E s

an exciting new opportunity and is
very moderate in cost. Post the SPECIFICATION :

coupon now without any obligation M . I, Exact plug in replacements.
for ?ull details. ”ﬂ 4. Mﬂ#ﬂf 2. New gun gnd electrode assembly.
3. Rescreened with latest type phosphers.

———

| To: RADIOSTRUCTOR (Dept G29) 4. Regraphited and new getters fitted.
;f M""’;T’"h- R"d",‘f' Be{,;‘s PO 5. Full 12 months’ new tube guarantee.
l ease send brochure without obligation In fact, a completely new tube except the glass.
| Name | 12in., l4in., £6.10.0. 5in., 16in., 17in., £7.0.0.

We can supply Mazdas, Mullards. Cossor. G.E.C..

Address Cathodion, Emitron, English Electric, Brimar and Emiscope
(including Pyrex Types)
|(807) e 59| Pobsldl,e etc., 5/-. Terms C.W.O. or C.O.D.

All tubes supplied in specml containers dnd in which your

RADlOSTRUCTOR ol g i
LAWSON TUBES, ' Piyisist 1t Mabern

BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

' New
SUPER-VISION LIMITED| g w.recnr B0OXS || FIRST-CLASS
Every Item Brand New .and T.V. AND RADIO TUBE TELEVISION and

Guaranteed at Low Prices TROUBLES,
VALVE HOLDERS by Heller. No. PG.68. Service T.V. and RADIO COURSES

Int. Octal 4d. each. BTG 4d.each. BSA radio receivers by understanding valve

i g h.
?(:):?)C]?\Sfifg‘\ with screen 1'9 eac and C.R.Gube troubles. S\p|a.2nzs4ho;v 10 GET A CERTIFICATE!
B recognise symptoms uic! pages.
2 to 100 pF.. 5d. each, 2205000 pF.. 7d. 23’-.g Pos{agxe) lOd.q Y After brief. intensely interesting study
cach. 01'0 1. 841 cach. ' TRANSISTOR —undert(a)ken at home in your spare
RESISTANCES S VICING time—YOU can secure your pro-
Y,&“g}’ele T/V type pots. 3K. 5K. 25K and ER RADIOS fessional qualification or learn Servicing
each » [}
. SLIDI’,R TS by D'Airo. No. PG.76. An excellent .and_Theory. Let us show yo-u how !
3K, 5K and 25K. 1/9 each. book covering types of cons(ru&:llon === FREE GUIDE:' ===~
VOLUME (()\1 ROLS tesllng stage by stage servicing procedures, ¥ The New Free Guide contains 132
5M, 2/9 each. .M with DPS switch.[ | etc. 224 pages. 23 .. Postage 10d. pages of information of the greatest
43 each. RAPID RADIO REPAIR importance :o”'those s;g:kin; such
ELECTROLYTIC 4 success compelling qualifications as
G0-100 mifd., 5/6 each 32432416 mfd.. 350v..| | by Heath No. PG.78. How to fix radios A.M . Brit.1.R.E,, City and Guilds
3/6 each. quickly, deals with receiver types servicing Final Radio, P.M.G. Radio
Clips. 8d. each. 50 mfd.. 12 v.. 8d. each. techniques  ingluding many  valuable Amateurs’ Exams., Gen. Cert.
AUTO TRANSFORMERS charts. Time saved will soon pay for this of Educ., London B.Sc. {Eng.),
50 w. £0 1,000 w.. from £1.10.0 to £9.0.0. book. 220 pages. 23/-. Postage 10d. A.M I.P.E., A(M ..Mech.E.,
/ . CONVERTERS for operatin . Draughtsmanship allbranches)
,".( \,(ra((ﬂo and tape recoxaerf [lom% STEREO ... HOW IT \VORKS ete., togethekr I:l“d&, particulars o;
and 12 v. car batteries. by B Th lat book on [h,s our remarkable Guarantee of
" y Burnstein. e very latest
vme’?.cgzt?f%“ v AC. 20 w. shaver con- || Slpjeer -~ No. PG.80. 218 pages. 23~ | i SUCCESS OR NO FEE
8 v % ct 53%4v5%c 30 w. converter for| | Postage 10d. Write now for your copy of this
eLc A . A
{3 \1(.) D.C.—230 v. A.C. 20 w. shaver con-| [ OSCILLOSCOPE TECH- L"rl‘i'e“ff'ie"&be"fff,'.?n"; plolinr?ci': ;::;I:
‘IIZBFVL.EB C£321380% A.C. 40 w. converter for NIQU ES, career.
radio, etc.. £6.10.0. by Haas. No. PG 72.  Derivation and FOUNDED 1885—OVER
ﬁg’e I?e%(;d?'gg V£1A20158° w. converter 1} | jpierpretation of wavelorms — Plot valve | e < «- 150,000 SUCCESSES.miai.a f
© ; q and transistor characteristics on the scope. -
Other types azvarlthr. SR (7 IR Hundreds of photographs of actual traces. Ly lo:,félrjgé;];gTE OF
Please include sufficient to cover Postage. | | 54 pages. 23'-. Postage 10d. (Lept. 462). 148, HOLBORN
. ) s .
_ \ LONDON, E.C.I.
SUPER-VISIONLIMITED || gy g3 . riscmt BOOK Co. ot .
S. Africa: P.O. Box 8417, Jo'burg.

136, High Street, Tedd'"g;;;;’ 3. HURST CLOSE. TOTTON, HANTS | | Australia : P.O. Box 4570, Melbourne.
Middlesex. KiNgston -] | Complete Stock of Gernsback publications.

.
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Whilst we are always pleased 1o assist readers with
their technical difficulties, we regret that we are unable
to supply diagrams or provide instructlons for modifying

surplus equipment. We cannot supply alternative details
Jor constructional articles which appear in these pages.

a O WE UANNOT UNDERTAKE TO ANSWER QUERIES

OVER THE TELEPHONE. The coupon from p. 103
must be attached 1o all Queries, and if a postat
reply is required a stamped and addressed envelope
must be enclosed.

FERGUSON 996T

1 wish to add a Cyldon turret tuner model
P16H to the above set in order to receive BBC
and ITV channels I and 9. If this tuner is a suit-
able one, will you please tell me which two
valves I remove from the chassis.—C. G. Gurney
(Lendon, N).

The P16H tuner is suitable for your Ferguson.
The R.F. valve and frequency changer valve (V1
and V2) should be removed from the receiver
chassis and their place taken by the tuner plugs.

COSSOR 932A
This set, fitted with a Brayhead converter 10S,
works on channels 5 and 8. Prior to the con-
. verter heing fixed the set worked all right, but
now there is breakthrough on sound only on both
channels in the form of forcign stations. The TV
sound itself is strong. The coils are supposed to
be aligned correctly and the unit is fixed inside
the TV  cabinet.—J. Wealleans (Chathill,

Northumberland).

Your fault is LF. breakthrough and may be
picked up on the lead from the tuner to the set.
Try varying the position of the wire attached to
the chassis near the mixer and also disconnect the
components beneath the chassis which previously
produced the local oscillations. Also take a
heavier bonding link between chassis and tuner.

EKCOVISION 207

. The U801 has burnt out fairly frequently and
on the last occasion the U801 and the on/off
switch burnt out together. I replaced the U801
and in order to try the set I bridged over the
switch, the screen lit up but there were diagonal
lines from top left commer of the screen. This
was with no aerial connected. Before connecting
the aerial into the set I observed that the U801
was burning rather brightly and the 20P1 burnt
with a purple glow. After altering the tapping on
the mains transformer, which made no difference,
1 switched off the set and when again I switched

TELEVISION 99

on, the U801 had burnt out. In the last two
instances the filament of the valve has become
separated from pin two and is shorted to pin one.
I can find no visible cause for an increased volt-
age reaching the heater chain in which the U801
is situated.—F. Smythe (Glynreath, Glam).

Your fault may be due to heater cathode leak-
age on the 20P1 which is over-running the U80I.
This type of leakage occurs only when the set is
warmed up, making cold tests difficult. Alterna-
tively, some of the four 1009 surge limiters on
the U801 may be burned out, making the valve
work in an unbalanced condition. A further
possibility is a short to chassis of the heater wind-
ing on the mains transformer which feeds the
U282.

PYE TV4

After it has heen switched on for about two
hours the picture graduvally gets dimmer and
dimmer until it is barely visible. Altering all the
various controls outside the set makes no differ-
ence and when the set is switched off instead of
clearing the screen instantly as it always has done,
it slows up to a small oblong very bright, and
takes two or three seconds to disappear from the
screen.—S. Williams (S.E.15).

The symptoms your set displays are those of a
faulty C.R. tube. Before changing or boosting it
check that the ion trap magnet is set to give the
brightest possible picture.

PHILIPS PROJECTION TG600A[15

Half an hour or more after switching on, the
picture hecomes distorted, shimmering and, finally,
moves over to the left, leaving a black line on the
right, fairly clear, but occasionally flickering and
giving a double image. Adjustment of the hori-
zontal hold fails to correct fault. Also the picture
frames sometimes roll over and over downwards
and only very fine adjustment to the vertical hold
control will carrect this. [ live in a fringe area.—-
J. Merrett (Saltdean, Sussex).

You should check the UL44 line ouiput/
oscillator valve by replacement, also the electro-
Iytic capacitors in general and the 654F associated
with the video amplifier in particular.

KB CONSOLE KF40(F

I bought this TV with an o/c filament in C.R.
tube. I had it re-built and fitted it myself, but
picture is very dim. I improved it by altering all
the slugs in the coils and managed (o get a fairly
good picture, but if I turn up the brightness to
get a good picture, it expands and the screen goes
blank. Also when set for a good picture and a
brighter scene is set on screen, the screen goes
blank and 1 have to turn the brightness down
again to get a picture. 1 have to keep on doing
this during a programme and also the focus is not
very good.—E. Brookes (Castle Cary, Som).

You should replace the R12 (EHT rectifier)
valve which is wired on the top of the line output
transfermer which is situated inside the left side
screened section.

The R12 (EYSI) is soldered into position and
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this soldering must be carefully done. No sharp
ends or edges of solder must be left and the con-
necting wires must be kept short and direct.

FERRANTI 14T3

The first problem is serious overheating of the
line output valve PL81 which becomes almost red
hot after a few minutes. When [ remove anode
cap of either PL8I or PY81 it cools immediately
to normal. The EHT transformer had short to
heater winding of EY51, but otherwise no faults,
but I have ordered a new one.

Could you give me wiring details for trans-
formner also which one of two leads on the trans-
former tag board should go to PL8! and PYS8I.
There is also a frame fault, causing foldover at
bottom and loss of height. Height control is at
limit.—G. Calling (Stirlingshire, Scotland).

Check 1.8K<? resistor to pin 8 of the PL81. The
heater winding of the EYSI could be hand wound
with well insulated wire such as coaxial inner.

The L.O.T. should be numbered as follows:
6 to PL81 anode top cap; S to PY81 cathode top
cap: 3 to scan coils. 0.5zF capacitor. 4.7MQ resis-
tor (to pin 10 of C.R.T.). 15K& to 33k (height
circuit); 2¢ resistors to horizontal hold; 1 to 22k
resistor to 4.7k& and P181 control grid.

BUSH TV24

This set has no EHT. [ find on taking scan-
coiis plug out, the EYS5I lights up and EHT
comes to life, but is very weak. On testing top
cap of line output valve there is a very good
spark. .

Could you also give me the resistances of the
scan-coils as | have no service sheet for this set ?
—J. Raffel (Co. Durham).

The scan-coils of the TV24 rarely give trouble.
but if they are breaking down a meter is not
likely to reveal the defect unless they are ofc at
one point. The total resistance of the scan coils
1s 309,

Check 24F capacitor under centre of main deck
on the long tag strip, also PZ30 valve.

MURPHY V240

t wish to replace the EHT rectifier which |
think is a Mazda U2S in the above set. Will you
please tell me where this valve is positioned in
the set and instruct me as to the procedure for
removing and replacing same?

The U25 EHT rectifier is mounted inside the
oil-filled line output transformer and to replace
it involves discarding the complete transformer
and replacing it by a new one. Several readers
have tried repairing these units but have difficulty
in making an airtight seal: in fact the makers
have even discontinued their reconditioning
service.

DECCA DM14

After switching on the set a bright, defocused
raster appears, unafiected by the brilliance con-
trol. After about 10 minutes a normal picture
appears. Sometimes after switching on there is a
very, very faint picture, but low brilliance. The
picture will jump back to normal itself, or by
switching the set off and on again. [ have

November, 1959

replaced the PL81 and H.T. smoothing condenser
with no results. When fault is on, H.T. is 180
volts, when picture is normal H.T. is 205 volts.
The sound is O.K. all the time. Am [ right in
thinking C.R. tube is faulty ?—R. G. Dunn
(Sutton Coldfield). .

You describe two distinct faults. One, a bright
defocused raster indicates a tube fault. probably a
heater-cathode short., which occurs intermittently.
The faint picture could be due to a partially
shorted heater in the tube. but the fact that the
H.T. falls to 180V at the same time seems to
point to a different cause. such as variation in
the mains supply voltage. Both effects could be
due 1o a defective on/ofl brilliance control and
we would suggest you replace this item first
(250k with D.P. switch).

TELEVISION

PHILIPS MODEL 1115U-15

I cannot receive either vision or sound. Could
vou please tell me where to look? The tube
shows a raster.—E. Mitchell (Ripon).

The fault will be located on the front of the
right side R.F. chassis. Check first the two
EF80 valves on the front left side of this chassis
and the components associated with them. See
that the coil cans are properly fitted.

ENGLISH ELECTRIC TV63 3360M

I get a fairly good picture on this receiver, but
only about three-quarter size. [f I try to get it
larger it goes out of focus. [ have renewed the
SU2S and the I85BT in the cage. [ am umnable
to get a service sheet to help me to check H.T.
voltages. I you can suggest the parts most likely
at fault will you please state their positions in the
set?  Another thing that mmay have some bearing
on the fault is I get a light flick on the screen
abaut 6in. from the top every few seconds—some-
thing like car interference, but much too slow for
that.—W. Ayre (Kettering).

~ You should replace the metal rectifier situated
in the centre of the power pack chassis. Check
th§ 185BT frame output valve on the front left
side.

FERGUSON 306T

At times, after the set has been switched on,
sound goes dead and when the set is turned off
for a few minutes and then turned on sound is
restored, only to go dead after a period. If the
set is not turned off but volume fully advanced,
sontetimes sound is heard very faintly and occa-
sionally I am taken unawares when the sound
rectifies itself and comes out full volume only to
break down again.—A. Mclean (Co. Down).

This is. indeed. a difficult fault to solve without
the abundant use of instruments. We would not
consider valve trouble initially, check for instance,
the A.F. coupling capacitor, the loudspeaker con-,
nections, the sound detector and circuit, and wires
to the volume control. There is every likelihood
that the AF. section is to blame. A’ few simple
checks should prove this for you.

ULTRA Y84NF
When switching on the set all T get

] is a hori-
zontal line across the tube face about

4in. wide.

WwWWW.americanradiohistorv.com


www.americanradiohistory.com

November; ! 1959 PRACTICAL TELEVISION _ io1
A-REVOLUYT. IONARY NEW BRI77$II I/VVE?V?ION ’

Y Uses standard
tapes

% Plays at 71~
per.sec.or 3
other speeds

+ Recordsdirect |
from radio or
microphone

% Erase and
fast rewind

FULLY
GUARANTEED

|nstantly"'turns any gamophone
into a first-class Tape-Recorder

and back into a record-player in a moment !

Gramdeck is complefely new . - a revolutionary “The quality is at least equal to that obtained
and ingenious invention that instantly turns your Jrom a good microgroove disc,” says a leading
gramopll:one into a tape-lrecorder and back into a professional journal.

gramophone at willi! Slip the Gramdeck on to

vour turntable and you have the finest tape- WORKS FROM ANY RECORD-
recorder you’ve ever heard ! Lift it off . . . your PLAYER OR RADIOGRAM
gramophone is ready to play records again. Gramdeck records and reproduces with a

wonderful depth and breadth of tone. Be-
cause it uses equipment that is already in
your gramophone it only costs a fraction of
the high-quality tape-recorder you would
normally require. Full details, specnﬁcatxons,
photographs, ecasy terms, etc., are given in
the Gramdeck Book. Send for your FREE
copy, today

| MADE BY THE FIRM THAT MAKES MICROWAVE
#- |  WAVE-GUIDES FOR VISCOUNTS & BRITANNIAS

’
3‘1\ FREE BOOK—POST NOW!

a5

There are no motors or valves to go wrong—and
you get a quality that has to be heard to be
believed! Everyone is praising the Gramdeck.

£ l 7" I I "0 Complete with Lustra-

phone moving-coil microphone and tapes

£13-12-0 Without mu:rophone or

EASY TERMS

“ Ingenious—simple . . . why on earth did no one
think of 1t before ! "—THE TAPE RECORDER.
“Ingenious and robust.” —BRITISH SOQUND
RECORDING ASSOCIATION JOURNAL.

» Sy,

! wou!ld like to know how to turn my gramo- .
rhone imo a first-class tape-recorder . . . please

* Quality of reproduction excel(llent . . . real hi-fi ;’él’:i"l”':m"h Gramdeck Book—FREE and W ithout .
results . . . potential is tremendous . , . hoth de- 3

signer and manufacturer should be congratulated.” (Write if you prefer not to cut coupon) .
—BRITISH RADIO & T;V RETAILERS RE-

VIEW. : NAME [ ]
“ Better than many so-called hi-fi recorders . . . ‘ .............................................
robust . . . carefully designed . . . excellent value.”— ’
AMATEUR CINE WORLD. B ADDRESS .......c.c..oovvimenriverenneannens =

MOPHONE TAPE RECORDER M Gramdeck (Dept. PT/802) 29 Wright's Lane l
HiGH QUALITV TAPE-RECORDING FOR EVERV HOME B Kensingion, London, W.3

GRAMDECK TURNS A TURNTABLE INTO A TAPE- RECORDEH

G ramdeck s 5
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N hl v 7 ) hd YN
SAHE DAY SERVICE
: . r {{54Gns.—¢ 17’
NEW! TESTED! GUARANTEED ! .
1R5. 185, IT4, 954, 9V4, DAFSL. DFSI, DKSI. DK92, DL92, DL94. any 4 for 27/@
SEIS F96, DK96, DL.96 4 for 32/6
BRHG SIRC BTG 6VeG exsG o %3G L Ul 5for 27-
TATGT 14/6 | 6L18  12/3 | 2526GT 9/6 | EBF8S 8/9 | EZ80  7/6 | TH4l  1g/
D5 9/ | 6P25 10/~ | 30C1 8- | EBL21 206 | Ez81 76| UB 1%/
1HGT 10/~ | 6Q7G 7/ | 30L1 8- | ECC81 7.6 | FW4/500 9/6 | U6 12/
INSGT 10'- | 6QIGT  9/6 | 35L6GT 10/- [ ECC82  6/6 | GZ32 ~ @/- | U0 bl
1R5 7/6 | 6SL7GT 7/- | 35Z4GT 6/8 | ECC83  7/- | KT33c  7/- | Us2 !
9/~ | 6SNTGT 56 | 3525GT 8/6 | ECC84 9/ | KT4l 14/6 [ UT6 8/
185 7/6 | 6U4GT 11/~ | 43 12/ | ECCas  9/6 | KT61 10/~ | UT8
1T4 6/3 | 6V6G /- | 50CD6G 26/9 | ECF8) 11/6 | KT63 UABCS0 9/
1Us 68 | 6V6GT 7/6 | S0L6GT ~9/9 | ECFe2 11/6 | KT1L  12/6 | UAF
3A5  10/8 | 6X. 69 | Az31 /6 | ECH21 17/8 | MH4 UBC4L 8/
5Q4 /6 | 6X5GT  6i- | B3 6 | ECH® 69 | MUl 9/- | UBFB0 9/
384 716 - | CL33 . 11/6 | ECHi2 /6 | MX40 12/8 | UBF83 9/
3V4 8/- | 7C5 /- | DACI2 10/- | ECH81 86 | N 8/6 | UBL2l 20/
504G 8/8 | 7C6 - | DaFel 76 | ECrso  9/8 | Nls2 118 | UCCt qa
11/- | 7H7 /- | DAF36 86 11/6 | PCC34 8/~ | UCC85 ~ 9/-
et 38 1h 90| pem 00| Beam 9 | porde s- | vCist soe| | A full f Tel
574G 8 | 7Y4 8/- 10~ | EF - / i i i -
GRS s B Wy iem off | mem ) Nl R | MR e T e
6AM - | 10c2 1% 3 : 3 5 ; - isi ; .
R R L B T ] NS
= ! / 3 .
6AT6 /3 | 10Pls  15/9 | DK32 .14/ | EFs3 8. | PENA1 11~ | UFdl g3 | | West standards now available
6BAG  7/6 | 12AH8 10/6 | DK 14- | EFal  4/9 | PEN35C 9/6 | UFd2 8
6BES 7i- | 12AT7  “7/8 | DKOL 7'6 | EF92 5- | PEN4> 8- 1 UF83 7/ at your Dealers. Remarkable
6BHS 7~ | 12AU7 6/6 | DK92 &6 | EL33  10/- | PEN4 56! ULal 8- :
6BJ6 6:- | 1 7- | Dx9% 86 | EL38 218 | PL3§ 13- | UL#4 g1/ performance and priced at 54
Shur 108 | 1RMGr &6 | DIk 9% | Bidk 10g | prm Goo | Umc o8|l e | |
3 = d . on co ete.
6CDSG 26/9 | 12K8GT 12'6 | DLo2 /6 | EL84 6| PL82 8/ | UYIN 13 WE Vo BeIuly
F1_ 14/6 | 12Q7GT "¢/¢ | DL9t 8- | EM34 /6 | PL83 8| Uyal 14/- B
6PRG 6/6 | 1223 /6 | DL EMB80 /6 | PY32 128 | UYal g
6F13 1276 | 1487 18/9 | EABC30 7/9 | EMsl 6 | PYB) 73| Uvss 7 For Leaflet apply to :—
sil Be Be e BB BB g0 Dl oo b oo |
G» )| - - -
e g L U6 B Gl w BB g E | e et Yaron:
6 9 11/- | EBC4l 3 - 5/~
6L1  16/9 | 274G 9/~ | EBF80 873 | EZil sPol @8 | 217 &9 | Quay Works, Great Yarmouth
RAI)[(’ Postage 6d. per valve Noriolk
q extra
READER Any Parcel insurad Phone : Sales 4908/9
Against,  Damaye in
24’ COLBERG PLKCE, STAMFORD HILL, Arpmg%thd extra,. Grams :Spencer-West, Great Yarmouth
LONDON, N.16. STA. 4587 . AW LR B
>

It pays to go— For Safety’s Sake
to VIDIO use
For value in Rebuilt Cathode Ray AVO Pl"OdCllpS

Tubes try Vidio. Each tube fuily
Guaranteed for twelve months and
fitted with a BRAND NEW electron
Gun Unit.

Free Delivery in the U.K. with an
immediate, off-the-shelf service.

Trade enquiries invited.

Write direct to the )
=== PRESS TRIGGER TO OPEN

VIDIO REPLACEMENT RELEASE TO GRIP

COMPANY Safety first every time with these patented spring-
(They’re Trade Association Approved) loaded AVO Frodclips.
Cleverly designed for use as insulated prods, Post Free

they are invaluable for reaching and holding Isl_
test points which are difficult of access.

Pat. No. 748811

.with Trigger-Action Spring-Loaded Clips

Hales Street,
Deptford High Street,
London, S.E.8.

Tel.: Tideway 4506.

per pair,

m@ITD - AVOCET HOUSE,

92-96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I.
PC 2 VICtoria 3404 (12 lines).
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The sound is still very good. Please can you help
me to locate the trouble 2—W. Burrell (Kings
1.ynn, Norfolk).

Check the 6K25 and UL46 on the front right
side of the chassis. [If these valves arc in order,
check the wire-wound anode resistor of the UL46.
This has a resistance of 3K and no H.T. will
reach the anode pin of the UL46 if it is open
cireuit.

November. 1959

DEFIANT TR1453|T

I wish to fit a turret tuner in my set. Could
vou please advise a suitable tuner, also the LF.
of this set.—F. Hughes (Co. Durham).

The 1.Fs are: sound, 37.5Mc/s and vision,
34Mc/s. You would be well advised to contact
your supplier regarding the best type of tuner for
this model, as this model varies somewhat in
diffevent areas.

PYE B18T

About 20 seconds after switching on, I get a
rasping sound from the speaker. This lasts for
a couple of seconds and then the sound comes on;
about 10 seconds after this the picture comes on
and is perfect. Sometimes I get a little cramping
at the top right-hand corner, but this clears within
a niinute.—D. F. Jones (Sutton, Surrey).

The initial disturbance may be caused by in-
stability resulting from an impaired valve. which
tends to correct ttself as it warms up. The cramp-
ing at the corner of the scrcen is caused by the
formation of electro-static charges on the tube
face. and is often the mark of a failing tube.

SOBELL T121

Recently 1 could only obtain a picture occupy-
ing about three-quarters of the screen, eventually
no picture at all, with a white bar about 3in. wide,
extending vertically down the centre of the screen.
Would you let me know if the tube is finished,
or would it be possible to use a boosting trans-
former ?—R. J. Spencer (Belfast).

The fact that your picture has developed into
a vertical line does not indicate that your C.R.T.
is at fault, it is more likely to be due to a faulty
PL81 valve or the 600pF condenser which comes
{)rggl the cathode of EYS51 to the anode of the

0.

PHILIPS 1427U

The vertical hold on the above set is very
critical. T manage to stop the slipping after play-
ing with the hold control, but the picture will not
keep steady and jumps from the bottom. After
about half an hour it loses }in. in height. 1 have
replaced all the ECL80 valves.—J. Simpson
(Blackburn, Lancs.).

We would advise you to check for leakage the
1,000pF coupling condenser from the anode of the
pentode sync separator ECL80 to the pentode
frame clipper ECL80 grid.

Also check by replacement the 1.2M resistor
in series with the frame hold control. View with

TELEVISION 103
suspicion all the litile 1/10W resistors around the
stage as these have a habit of changing their
values without warning or indication.

PORTADYNE T237

Can you please oblige me with details on how
to set up the above set for service >—A. Moxoy
(London, E.3).

Setting up is quite simple and a rough outline
is as follows: Switch on and allow 4-5 minuies to
warm up. Advange brilliance with aerial plug
removed to show a blank raster. Reduce brilliance
just enough to fade this out. Replace aerial plug.
set to desired channel and advance volume and
set fine tuner for maximum sound. Advance
contrast half-way. Advance sensitivity to show
modulation on the screen. Lock with frame hold
and line hold. Adjust height and width as
required.

SIMPLE LOFT AERIAL
(Continued from page 67)

(The best way of preparing the end of the cable is to
remove 2in. of the outer covering of the end of
the cable. exposing the copper braid. This is care-
fully unpicked with a needle and twisted to form
a pigtail. About lin. of the polythene insulation
surrounding the inner core is removed. Care
should be taken to prevent any wisps of wire from
the inner core coming into contact with the outer
sheath.)

Mounting

The use of a single rail holding the two parts
of the frame together permits the aerial to be
folded into a size small enough to go through the
trapdoor into the loft. A glance at the outdoor
aerials in the neighbourhod will show whether
the aerial .is to be mounted. horizontally or
vertically. I it is to be mounted vertically then
it is best if the lower half of the dipole is that
connected to the outer sheath of the coaxial cable.
The aerial is directional and should be rotated
until the best pictures are obtained and fixed in
that position. This direction setting is not critical
and little, variation will be found on having the
aerial over a fairly large angle. The aerial frame
members should cross each other at 90deg. and
the coaxial cable should be taken straight back
from the aerial for several feet before a bend is
made. Its subsequent path should be kept as far
away from the aerial as possible. Elements of
the diameter suggested will give ample bandwidth
to secure good quality pictures on an average
commercial set.

QUERIES (OUFON

! |
I This coupon is available until NOVEMBER 22nd, 1959, and l
I must accompany all Queries sent in accord with the I
notice on page 99. |
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Inland £1.2.0, Abroad £1.0.6 (Canada 19s.). Registered at the Gefteral Post Office for the Canadian Magazine Post.
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SETS & COMPONENTS

H.M.V. 15iN., Englisn Electric 15in..
Uitra. etc.. Televisions not working.
originally £175 each. £5/10/-,
TOMLINS. 127. Brockley Rise. Forest
Hill. S.E.23.

Practical Television Classified Advertisements”

RATES: 4/~ per line or part
thereof, average five words to line,
minimum 2 lines, Box No. 1/- extra,
Advertisements must be prepaid
addressed to Adyvertiscment
Manager, *‘ Praetical Television,”
Tower House, Southampton St.,
strand, London, W.C.2.

and

IT'S A KNOCK-OUT !

— the number of spare parts
we stock for Radio and T.V.
— and at lowest prices, too.
SEND FOR FREE LISTS
MAINTENOR RADIO
222, Gt. West Road, Hounslow.

WE HAVE large Stocks of pretty well
ail TV Components, Valves and
Tubes. at much lower than standard
prices, especially for old type receiv-
ers. CUTTRISS LIMITED, Birming-
ham. 1.

VALVE KiTS.—One of each type for
vour set: reclaimed but guaranteed.
Standard Kits from 50/., including
post and packing., Quote make and
model No. T.C.S. LTD.. 28, Brockley
Cross, S.E.4. (TIDeway 53%94.)

CALLING in. Television owners.
Brand new. factory fresh. 9in.
Ferranti Tubes, originally £14/10/-
will replace Mazda. Brimar, G.E.C..
etc.. £4/10/- each 6 months’ guar-
antee. TOMLINS, 127, Brockley Rise.

Forest Hill. S.E.23.
FIX IT YOURSELF AERTALS! Pre-
assembled ready for instant fitting. New

season models. Loft 5EL, 30/-. Clip on 5EL,
30 -. 8EL, 42/6.. Diapole + 5EL + Chimney
Kit. 75/-~. FRINGE AREA MODELS for
high gain. Band 1, 3EL array, 80:-. Band 3.
Double 5 Array, 72/6. Double 8 Array, 100/~
Fringe area super 10w loss Coaxial, 1/3 vd.
Standard low loss, 7id. yd. " T.V. Fault
Finding Book.” 5/8. All items carriage paid.
C.W.0. S.A.E. for aerial list. etc.
HASE SUPPLIES, 34, PRINCE STRENT,
BRISTOL (Dept. P.T.1).

RECLAIMED VALVES.—Send s.a.e.
periect. Huge stocks. Any type.
price 5/. plus 6d. postage each;
delivery by return. LEWIS, 57.
Chalford Walk., Woodford Green.
Essex.

BREAKING HUNDREDS OF Tv.S for
Spares. L.O.P. from £1, Scanning
Coils from 15/-, Valves from 2/6,
complete Chassis from 25/-. No lists.
Send requirements for immediate
attention. T.C.S. LTD., 28. Brockley
Cross. S.E.4. (TIDeway 5394.)

VALVES 1/- each

(tested. working).
85. Char-

NEW TUBES

2 Years' | Year

Guarantee Guaraatez
12in. Type M.W, £10.10.0 £7.10.9
14in. Type M.W, £10.10.0 £8. 0.0
17in. Type M.W. £12. 0.0 £9. 0.0
17in. Type C.R.M. ... — £10. 0.0

and equivs. Carriage 5s.
10in. Cossor, NEW—£5.10.0
LINE OUTPUT
TRANSFORMERS
Direct replacements for 500 sets. State
Make and Model No. 5.A.E. with enquiries,
please.

WESTWAY RADIO
5, Westward Way, Harrow,
Middlesex.

Valves in

BRAND NEW
i BCL30

maker's printed
EY86. U26. 10F1.
PY32. U25. 11/3; 6CD6G. 2uPl. 20P4.
17/9; U80l. 18/9. J. STEVENSON.
653. Maryhill Rd.. G.asgow.

Tested
cartons.
9/6; N333. PLdl.

VALVES, second-hand but tcsted. any
type 5/- each or 48/- per doz.
assorted. any three of your choice
included. cash with order. BUR-
CHILL. MORGAN. 5i. Wells Road.
Bristol. 4.

CIHLASSIS
Made drilled and punched to your design.

any metal. Single or quantities.
Standard_ sizes 18 s.w.g. aluminium. 2!in.

deep, undrilled, 6 x 4, 4-: 7} x 5!, 56
104 x 74, 8/6: 12 x 8 8-; 14 x 9 11/~
Flanges, 1/- extra. Plus postage 1 -

Latest Collaro 4-spd. Auto-changers, £7 10 -

Post 4/8.

BOWERS ENGINEERING

1ertford Road, Edmonton,
HCWurd 2231

209a,

N9

SAVE ON REPAIRS.—100.000 salvaged
Radio and TV Spares. Valves. Tubes

for practically any set made since
1936. Prices from: LOT. 17/6; FOT.
7/6; osc. tr.. 6/-; Sound. 2/6; Mains,
10/-; EHT Mains. 50/-; Def. Coils.
12/6; Speakers, 5/-. Tubes. Mullard.
Mazda. etc.. 9-10in.. 30/-; 12-14in..
£2/19/6; 17in.. £3/19/6. All picture
tested. fitted free or sent subject to
14 days’ money-back guarantee:

Mullard 6 months® guarantee. Valves.

November, 1959.

VALVES, new and used, from 1/6
each. " all guaranteed. All  types
Radio, Television Components. Lists

free. HAMILTON RADIO, 237, Sed-
lescombe Rd. N., Hastings.

SELLING UP.—Good Sets. Cabinets,
Valves. Chassis. Convertors, Compon-

ents, Service Sheets & Equipment.
etc. Genuine bargains. A. PHIL-
LIPS, 8, Fettes House. N.W.8. (PRI
7C85). Sundays, evenings.

N TN TUT —2 Yrs. GUARANTER
suitable ' Plug-in 'replacement for Mullard.
Mazda and other CRT. 1din. all types.
£10.10. 17in. all types (except CRM), £12.
17in. CRM types. £13.10. S.A.E. for CRT list.
BRAYHEAD TURRET TUNERNS for any
area, will convert over 600 models, 137 6.
State model and channel. ** Television
Circuit Refinements.”’ A very useful hand-
book. Price 5'8. Satisfaction or money
E‘efl}nded. All items carriage paid. Terms
W,

III'A\. S SUPPLIES, 34, PRINCE SYTREE
BRISTOL (Dept. 2.T.2)
T.v. TUBES. Genuine re-gunned

tubes with 6 months’ gnarantee: l4in.

rectangular and 17in.. £6 each, car-
rinze exlra. T.V. ELECTRIC &
CYCLE CO., ! Hirh St. Chalvey,
Slough (Tel.: 21860).
UNREPEATABLE OFFER
200 Only :
17in. S/H T.V. Sets.
13 Channel £15.0.0
5 . £10. 0.0
l4in. 13 , £10. 0.0
5 - £7.10.0
200 not working, offers wanted.
Also 2in., 14in., 17in., and 2lin.

Regunned T.V. Tubes, 12 months’
guarantee, lowest prices.

Call or phone only,

C. EDWARDS

1070, Harrow Rd., N.W.I0.
Phone : Ladbroke 1734,
WANTED
IMPORTANT !  New Valves and

Metal Rectifiers wanted, state price.
Same day payment. ROBERT. 414,
Whitefoot Lane. Bromley. Kent.

ALL TYPES OF VALVES WANTED,
PL81. ECL80. EY51. U25. PCF80,
PZ30. U80lL. etc.. etc., Best cash price

by return. STAN WILLETTS. 43,
Spon Lane, West Bromwich, Staffs.
(Tel.: WES 2392.)

NEW T.v. VALVES WANTED.

Send

Radio/T.V. List stamp. 5 1 y " N
minster Ave.. Bournemouth, 1.000 types from 1/6; EFS81. EBSI1. X;\JIE’%' V(f,‘lbh by_letum‘ Log P J. F.
e S 675 206, EF80. UF42 10FL. 6F1L | ANDREWS.  61-63. Rosemary Rd.,
N . 6SN7. 3/6. We can save you pounds! ' i ¥

600 _BARGAIINS. fSP_ntgir Sl?;’}g)e%v ad- | send s.a.e. with enquirtes or for com- - « wan

dressed envelope for free Let. Mver: | plete list. = ST. JOHN'S RADIO.’ NEW VALVES WANTED. all types.
BENSON. 136, Rathbone Rd.. Liver-|se"st jonhn's Hill, S.W.11.(BAT 9838.) state prices, prompt payment. DX.
pool. 15. 56. Teign Bank. Hinckley. Leics.

AERIALS AT TRADE PRICES

For Example DOUBLE FIVE ARRAY
1COSTS ONLY 60 - .
Band III Self-contained Pre-Amplifiers

only 69 -. Band 1I Converters. 100/-.
Turret Tuners. 94/-. Complete Rebuilt T.V.
Tubes trom £5. Revacuumed ones. All Sizes,
£2.10.0. All Tubes are Guaranteed.
Super Low-loss Coaxial Cable. 1/1 ¥d.
Standard. 6d. yd. Diplexers. 5/- each.
S.A.E. FOR FULL LISTS. B
NG, Bre field.  North

i STRA
u, Wilts,

Nr. Gl
Tel, : Marshticld 2386,

SALVAGED VALVES

All at 2/6 each

EF91 usL 10F1
DHT7 VP4B B36
11 ECC81 KT33C
EB91 EF80 KT36

6P28 & Many Others

Minimum Order £1. S.A.E. for List.
All Valves Tested on Mullard High Speed
Valve Tester. C.W.O0.to

ARION TELEVISION, 4 Maxted Rd., $.E.15

WwWWW.americanradiohistorv.com

NEW VALVES WANTED.—EY51,
ECL80. PCC84, PCF80, PCL83, PLS81,
PCL82. PY8l. RI19. U801. 30P4. etc.

Best cash prices by return. DURHAM

SUPPLIES. 175. Durham Rd..
Bradford 8, Yorkshire.
A PROMPT CASH OFFER for Yyour

surplus Brand New Valves. Speakers,

Components. Test Instruments. etc.
R.H.S.. 155, Swan Arcade, Brad-
ford, 1.

5
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AERIALS

MAKE YOUR OWN AERIALS
SAVE £££s. TV aerial manufacturer offers
“'do-it-yourself "’ Kkits. components in-
clude castings, pressings. mouldings, tubes,
brackets. can be utilized to make 100 differ-
ent models, , amateur, Brochure
gives full illustrations. element dimensions
and prices. Discounts for quantities.
THE RICIHHARID MAURICE
LEQUIPMENT CO.,
Portsmouth Road, Cobham,
COBHAM 3239.

Surrey.

MISCELLANEOUS

LOUDSPEAKERS, - Electric Clocks
and Shavers  repaired promptlv,
MODEL LOUDSPEAKER SERVICE,
Shipton on Cherwell, Oxford.

FOR SALE

ASTOUNDING VALUE.—8in. Tele-
visions, 45/-; 12in. Televisions, 70/.;
14in., £9/10/-; 15in., £5/10/-; 1Tin.,
£14. Complete but
working; as received in part ex-
change. TOMLINS, 127, Brockley
Rise, Forest Hill. London, S.E.23. All
famous makes available; carriage 7/6.

VALVES, Condensers, Record Chan-
ers and Players, Cabinets, Ampli-
ers, Speakers, elfc., etc. Send for

free list to: H. F. JAMES. 21, Clare-

mont Rd., Twickenham, K Middx.

not guamnteed A

1,000 TELEVISIONS, all makes, from
£3 working. 10/- not. Callers only.
9 till 6, including Sats. 39. White-
horse Lane, Stepney, London.

SATISFACTION ASSURED. — 12in.
Televisions. £8/10/-; 14in., £16;
17in., £19/10/.. Write for guotation,
stating requirements. We guarantee
satisfaction, TOMLINS, 127, Brockley
Rise, Forest Hill, S.E.23.

BETTER SAFE THAN SORRY !

Our ‘ Gold Star ’.Fully Reconditioned
14in and. I7in. T/V's by All Leading
Makers are fitted with Brand New
Not Rebuilt Tubes with 12 Month
Guarantees. ’
{4 Inch All Channel 29 gns., 17 inch
All Channel 39 gns. Terms Available.
Part Exchange Welcomed and Money
Back Guarantee. Trade Supplied
Standard Models BBC from £5,
BBC/ITA from £10. R
T.C.S. L'l‘l).
BROCKLEY CROSS, S.E.4.
TIDeway 5394.

28,

Practical Television Classified Advertisements

SPECIAL OFFER. — Famous Pye
Invicta 12in., 13 channel, Televisions
(without tubes or valves), £2/15/-,
otherwise complete. Each one with
walnut cabinet and Pye 13-channel
turret, TOMLINS,_ 127, Brockley
Rise. Forest Hill, S.E.23.

SITUATIONS VACANT

University Entry — University
graduates may enter on per-
manent or four-year short-
service commissions. Permanent
commissions carry an ante-date,
University students may be
accepted subject to graduation.
Maximum age limit 25.

. Direct Commissions—The direct
commission scheme offers the
choice of a permanent career
leading to a pension, or a
twelve-year commission with
the option of leaving after eight
years. Age limits: 174 to 25.

8hort-8ervice Commissions —The
short-service commission is for

The Royal Air Force

PILOTS, NAVIGATORS AND AIR ELECTRONICS OFFIGERS
GOMMISSIONS IN THE GENERAL DUTIES BRANGH
Vacancies now exist-for fit young men of character and
good education and who are capable of taking responsi-
bility, to train as pilots, navigators or air electronics
officers in the general duties branch of the Royal Air Force.

Methods of Entry

five years and there are oppor-
tunities for transfer to either
form of direct commission. Age

limits: 17} to 21
Pay and Grntultm—Pay is high
and terminal gratuities are

generous. For example, a Flight
Lieutenant of 25 can carn, with
full allowances, nearly £1,700 a
year. The tax-free gratuity paid

at the end of a twelve-year
commission is £4,000
Write for further details,

stating age and education, and
the method of entry in which
you are interested, to the Air
Ministry M9, (PTN56") Adaslfal
House, London, w.C.1.

www americanradiohistorv. com
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SERVICE SHEETS; also Current and
Obsolete Vaives for sale. JOHN
GILBERT RADIO, 20, Extension,
Shepherds Bush Market, London,
W.12. (Phone: SHE 3053.)

BRAND NEW TELEVISION
Months® (.uarnnlec
12in., £7.10.0 ; 14in., 0.0
17in., £0.0.0 ; 2lin., £15 o.o
Carriage & Insurance Pai
FIDELITY RECORD PIL. A\ ER
Four speeds. Takes 7in., 10in. or 12in.
records. Amazing reproduction. Colours :
Fawn, Tweed/Tan or Grey Cord/Maroon,
A.C. only 200-250 volts. ONLY 9} gns.
Carr. 5/-, S.A.E. with all enquiries.
RELJIANCE ELECTRICAL SERVICES
124, Salmon \ln-clﬁb}zondon. N.w.9
L

TUBES

100 BAYS of brand new adjustable
steel Shelving, 72in. high x 34in. wide
X 12in. deep stove enamelled dark
green. sent unassembled, 6-shelf bay,
£3/15/-; sample delivered free; guan-
tity discounts. N. C. BROWN LTD.,
Eagle Steelworks, Heywood, Lancs.
{Tel.: 69018.)

WOT! YOU DON’T OWN

A RELDA CATALOGUE?

We offer the World’s finest selec-

tion of Electronic Equipment,

every bargain-packed page is fully
illustrated,

OBTAIN YOUR COPY NOW-—

SENT BY RETURN OF POST
PRICE .1/3

elda Radio

J2A COPTIC ST.,, LONDON, w.C.I.
87, TOTTENHAM COURT ROAD
LONDON, w.I.

MUS. 9607

Tel :

SERVICE SHEETS

SERVICE SHEETS FOR SALE
types, from 1/. each. Also Radio,
Television Books. Lists free. 100
Television Service Sheets, coverin
330 popular models. 18/6. HAMI. [O}

all-

RADIO, 237, Sedlescombe Rd. N.,
Hastings.

SERVICE SHEETS, Radio, IV
5,000 _mode’s. Lists 1/, S.AE.
enquiries, TELRAY, 11, Maudland
k.. Preston.

SERVICE SHEETS.—We have the

largest stock of Radio and TV Ser-
vice Sheets in the country fcr sale
at 4/- ea. and for hire. Why
tolerate delay in obtaining Scrvice
Sheets when we will despatch by
return? List 1/-: s.a.e. with en-
quiries. S.P. DISTRIBUTORS. 11. Old
Bond St.. London. W.1.

SERVICE SHEETS for sale, TV. 4/-;
Radio. 3/-; also hire; immediate
delivery; s.a.e.. please. Callers wel-
comed. SULTAN RADIO. 6. Mt.
Ephraim Rd.. Tunbridge Wells® Kent.

SERVICE SHEETS.—Radio and TV,
2/6 ea., or hire. List 1/-: s.a.e.
GLOBE SUPPLIES BCM/Elec(nque
Monomark House, London. W.C

FAULTFINDER FILES (TV) showing
common faults that each receiver is
prone to and other useful servicing
information, 2/. ea. List . plus
postage. S.P. DISTRIBUTORS. 11,
Old Bond St.. London. W.1.
(Continued overleaf centre column)
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EDDY’S (Noitm.) LTD.

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

NIFE ACCUMULATORS.— Midget
Single Unit, Size 3 x 2§ x §in., I/11, post I/6.
ACOS CRYSTAL TURNOVER PICK-
UPS.—(2 Sapphire Styli}, 29/11, post 2/6.
DYNAMOTORS.—200 volt D.C. to 12
volt D.C. Ideal for train sets on D.C. mains.
19/11 each, post 2/6.
MINIMOTORS.—For model makers.
High speed 14 volt-6 volt, B/6, post I/-.
MORSE TAPPERS.—Plated contacts.
Adjustable gaps. Heavy Duty. 3/6, post 9d.
DIMMER SWITCHES.—Ideal train speed
regulators. /11, post 1/-.
TRANSISTOR PORTABLE CASES.—
Size 6 x 31 x I} inch. 3/11, post 9d.
VIBRATORS.—I2 v. 4 pin, 4/11, post /-,
ACOS CRYSTAL MICROPHONES.—
Type MIC 35/7. 25/11, post 2/6.
LUXEMBOURG EXPANDING AERI-

ALS.—Compact and easy to fit. No
technical knowledge required. Greatly
improves reception. 3/I1, post éd.

CONDENSERS.. —Tubular Wire End (not
ex-Govt.) 8 mf, 450 v., 1/9 ; 8-8 450 v., 2/6 ;

16 mf. 450 v., 2/9 ; 16-8 450 v., 4/~ |6-|6
450 v.. 3/9 ; 32 mf. 450 v, 3/9 ; 32-32350v.,
4/-, post |/-.

RECTIFIERS.—Contact Cooled Miniature
200 v. 60ma.. 8/6. RMI, 4/9. RM2, 6/6.
RM3, 7/6. RM4, 15/6. RMS, 19/6, post I/-
JACK PLUGS. __Stand, type, I/11, post 6d.
NEON MAINSTESTER/SCREW-
DRIVER.—4/6, post 6d.

TRANSISTOR CONDENSERS.—Sub-
miniature 5, 8, 10, 16, 25, 32 mf. post 6d.
GERMANIUM DIODES —1/- each, 10/-
dozen, post 4d.

THROAT MIKES.—i/-, post 64 Could
be used for electrifying musical insts.
TRANSISTORS.—(Ediswan) XAIO!, 21/-;

XA102, 21/- ; XAIL03, 13/11 ; XAl04, 17/6;
XBl102, 7/6 ; XBI03, 7/6 ; XCiol, 12/6.
White Spot, 5/11. R.F. Yellow/Red, 13/I1,
post 6d.

CAR RADIO KITS.—7 transistors Long
and Medium Waves. 2 watts output. R.F.
Stage and Automatic Gain Control. 6 or 12

volts. Complete Kit with cabinet, 10 gns.,
post 5/-

Surp'us, New and Guaranteed Valves
IDS 9/6 | 12K7 7/6 | EF37 4/6
L4 3/9 | 12Q7 7/6 | EF40 13/6
155 6/6 | 25A6G  8/- | EF41 9/-
1T4 5/3 | 25Z4G 8/6 | EF42 9/6
SU4G  6/6 | 35w4  7/6 | EF50 /9
5Z4G  9/6 | 3523 13/11 | EF80 6/6
6A7 12/6 | 35Z4 7/6 | EF85 7/~
6B8G  2/11 | 90AV 4/6 | EF86 13/6
6BA6 6/- | 807(B) 3/9 | EF9I 4/~
6Bl 7/~ | 954 1/6 | EF92 5/-
6C4 3/6 | 955 3/11 | EL41 9/6
6CH6  9/6 | 956 2/11 | EL84 9/-
6F1 9/6 | 9001 4/6 | EL8S 9/6
6F6M 7/6 | 9004 4/- | GTIC 7/6
6F33 6/6 | 9006 4/- | KT36 9/6
615G 2/11 | AZI 12/6 | KTW6I 6/6
6JSGT 3/11 | CY3I 12/6 | MUI4  8/6
6J5M 4/6 | DAF96 8/6 | P61 2/6
6K7G 2/6 | DF96 8/6 | PCCB4 8/6
6K8G 6/6 | DK96 8/6 | PCF80 9/-
6P28 11/- | DL96 8/6 | PEN36C 9/-
6Q7G 8/6 | DM70 7/6 | PL33 9/6
6SA7TM  7/- | EBYI 4/6 | PL8I 12/6
6SG7M 5/9 | ECC8I 6/-| PL82 8/6
6S{7M .7/- | ECC82 7/-| PL83 9/6
6SN7GT 4/9 | ECC83 8/-| PY3I 8/6
6V6G 5/11 | ECC84 8/6| PY8I 8/6
6V6GT 6/- | ECC85 8/6 | PY82 7/6
6X5GT 6/6 | ECF80 11/6 | U35 9/6
10F1 9/6 | ECH42 9/-| UCH42 9/-
12A6 6/6 | ECLBO 9/6 | UF4l 9=
12AH7 5/6 | EF36 2/6 | UL4I 8/6
Any parcel insured against damage in
transic for only 6d. extra per ord*r Il
uninsured parcels at customers’ risk.
C.W.0. or C.O.D. only. Postage and

packing 6d. extra per valve. Over £3 free

S.A.E. with enquirtes,

PRACTICAL TELEVISION

(Classified continued)
RADIO

November, 1959
TECHNICAL TRADING CO.

Satislaction or Money Back Guarantee.

AT LAST VHF/FM/AM for the family
man, Astonishing De luxe VHF/FM Radio
oﬂ'er Merging of world famous Co., enables

offer £24 DE LUXE VH FIFM/AM
Ra-leS for £15.10.0. Factory fresh, Maker's
guarantee, extra thrilling quality. All
features including Ferrite aerfals. Cur
satisfaction guarantee or purchase price
refunded. AC/DC 200/250 v. Smaller radio
with VHF/FM/AM. £13.10.0, originally £21.
Or Miniature Superhet two-wave model,
£8.10.0, Carriage paid. Send for illus-
tration, TOMLIN ELECTRICAL, 127,
Brockley Rise, London, S.E.23,

EDUCATIONAL

EASY MATHEMATICS.—Course 21/-
for Radio/TV. Write. TUTORIALS.
200. Buchanan St.. Glasgow, C.I.

Practical

INCORPORATED Radio
Engineers home study courses of
radioc and T.V. engineering are

recognised by the trade as outstand-
ing and authoritative. Moderate fees
to a limited number of students only.
Syllabus_of Instructional Text free.
“The Practical Radio Engineer,’
journal, sample copy 2/., 6.000 Alu-:n-
ment Peaks for Superhets, 5/9.
Membership and Entry Conditions
booklet t/., all post free from the
SECRETARY. I.P.RE. 20. Fairfield
Road, London, N.8.

BUILD YOUR OWN HI-FI at home!
At last, for reasonable cost—the
chance to make your own gquality Hi-
¥i Audio Eguipment and to gain the
knowledge to service and maintain

it. Free brochure from: Dept.
P.T.20. RADIOSTRUCTOR. 46.
Market Place, Reading. Berks.

“ HOW AND WHY " of Radio and

Electronics made easy by a new._non-
maths, practical way. Postal ' In-
structions, based on hosts of experi-
ments and equipment building.
carried out at home. New Courses
bring enjovment as well as know-
ledge of ‘this fascinating subject.
Free brochure from: Dept. P.T.12.
RADIOSTRUCTOR. 46, Market Place
Reading, Berks.

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.IR.E.. Citv and
Guilds. R.T.E.B.. etc. Build vour
own equipment wn:h Practical Radio
Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLS. Intertext House
gark}zate Road (Dept. 515), London,
w11

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP
WIRE, ANGLE, CHANNEL, TEE

3.000 STANDARD STOCK SIZES

H. ROLLET & CO., LTD.

6, CHESHAM PLACE, LONDON, S.W.I
SLOane 3463

Works :
36, ROSEBERY AVE., LONDON, E.C.1
Branches at Liverpool. Manchester,

Birmingham, Leeds.
** No Quantity too Small ”
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TUBES

FACTORY REVACUUMED. ALY, GUARAN-
TEED 6 MONTHS. Carriage and insurance 12/8.
Enquiries welcomed for sny types not listed. Due
to the high quality of our tubes, we are able to
maintain the following unusually low prices.

CRM91, CRMS2, MW22-7,

MW$2-14, MW28-14C, -

MW22-17, MW22-18 wooooouoo.. £2 / 15/
CRM121, ~ CRMiZia, CRM122,
MW31-14C, MW31-18,

3/18, 3/ 8K, 121K, 141K,
7201A, 7202A, 7203A, AW36-21, C14FM, CRM141;

T Mw3l vks £3/15/_

éaﬁgq. 17AS 44:;67061\“3051?1(. CRM171,
2, MW43-43, MW43-
TAOLA ..eeoiieereiuiie e £4/10/-

3/6A, 4/15, 6801A, C14BM, C17BM, CRMI51,
CRMI152A, CRM1528B, CRMISS Mw4al-1,
MW43-80, TA15, TR14-2, £5/5 /_

e s it £6/15 -
REGUNNED TUBES

ALL GUARANTEED 12 MONTHS. Fxcelleut
wt&kslil;mship. h{‘.&rr. and ins. !Zig

M 18, 31/74, . -
12KP4, CRM121B a £5/10/
HW38~24 AW38-2 /
CRM141, CRM142 .

CRMISZA CRM152B, CRM153, CRM171, CRM172,
MW43/M 171K, 17ASP4

MW53-20, MWS53-80,
CRM212

VAI.VES

PRICES REDUCED
GUARANTEED 3 MONTHS. 24 HOUR SERVICE
FREE TRANSIT INSURANCE. All valves are new
or of fully guaranteed ex-Government or ex-
equipment origin, Hatisiaction or Money Back
Guarantee on goods if returned umxeed within
11 day«. 4d, FOR LIST OF 800 T

o, SPECIAL OP'FER
10 /o DISGOUN TO PURCHASERS
of any SIX VALVES marked in black type (15%

in dozens). Post: 1 valve, Gd.; 2-11. 1/,
5U4G 11/8
9/-
13/8
14/8
10/8
719
8/#
8/6
7=
7=
78
8/
B/8
2/8
2.8
6/8
78
19/~
719
SLIR 8/8
GLD20 7/~
8r28 98
AINTOT 8/3
6X4 1213
1001 93
T2 168/~
OF1 8/-
J0LD1L 8/~
P13 8/-
10P14 8-
2001 8('
20F2
2011 8/6
20P1 7/8
2524G 128
B38 96
AL 8/6
EABU'<0G .
EACH a1 1:':
EAF{2 a 4/9
Eg;i Z//_ PCCSY 7/9 | Z66 718
EBC3: §i- | PUCNS 8/6 | Z77 4
EBC4L 8/9 | pCimo 9/- | Z152 58
EBFs0 8/6 | PUFs2 88 | Z719 56
Nead Gd. stamps for the mosl conipetitive compre-

hensive valve List in the conntry.
10K SNIPS FOR CALLICRS.

TECHNICAL TRADING CO.

P.O. BOX 21, 350 352 FRATTON RD.,
PORTSMOUTH
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CATHODE RAY TUBES

All covered by a full 12 months guarantee.
Midland Tubes for service and quality. A
A member of the Association of Tube

MIDLAND TUBES LIMITED

37 George Street, Manchester, |.

PRACTICAL TELEVISION

Completely rebuilt with new electron
Gun Units delivered immediately—free in

the U.K.

Rebuilders.

For full details and prices please write

direct to:

Tel.: Cen. -4568.

107

|B.B.C.-LT.V.-F.M. AERIALS
R.B.C. (BAND 1). Tele-
scopic lofc 19/8. External,
S/D. 26/3

LT.V. (nA\n a). 3 Ele-
ment loft arra.
Element, 32/6. Wall
mounting, 3 Klement, 33/9.
5 Element. 41/3.

COWBINED B.B.C. +

I.T.V. Loft 1+3 Element,
1+5 Element. 48/9.
Wall mounclng 1+3 Ele~

1mney and mast
mounting units also avaflable,

F.M. (B D 2). oft “H", fe, 3
ment loft. 52/8, /D loft, 13/
8/D, 26/3. State channel when ordering.
C.W.0. or C.0.D. P.P. 2/6. Coaxial cable,
8d. yd. Coaxial pluss 1/3 Send 6d

mps for illustrated

K.V.A. EI.EGTRONIOS (Dept. T.P.)

RES/CAP. BAIDGE_37-

Checks afi types of resucs;tosrs, condensers
Built in 1 hour Direct reading
READY CALIBRATED
Stamp for details of this and other kits.
RADIO MAIL (Dept. V§)
Raleigh Maws, Raleigh Street, Nottingham

TRANSFORMERS
Su fiers to B.B.C., LT.A. and leading
o mnuhcturers, single or long
r\ms. prompt delivery, home and

*P*Rewinds to all makes.
HW. FQRREST(Tmmomm)I.M

Shirley. Solnhull Warwickshi

SPECIAL VALVE OFFER
FOR LIMITED PERIOD

EFB0 6/ PY82 6/6 | 6P28 7/6
10F1 6/6 | PL82 6/6 | EB34 1/6
6F | 7/~ | PL83 6/6 | 7C5 8/6
EBSI 4/6 | 6P25 7/6 | 7Y4 7/~
EF91 $/- | KT33C 7/~ | 3D6 2/~
ECL8O 8/6 | EYB) 7/6 | 1625 5/~
DH76  6/6 | UCH42 8/~ | 807 4/-
DH77  6/- | SP6I 3/~ t 4Dt 2/6
UL46  8/6 | SP4I 3/~ | EB4Y 7/-
6FI3  6/6 [ 263 6~ | g8 96
G & | B3 70| N9
LI 7/6 | L63 5/ | 20LD20 9/-
UBC41 8/- | 6SN7GT 5/6 | UF42 &/6
PY80 6/6 | PZ30 13/6 | 6F6G 6/6

Postage 6d. per Valve..

Air-Spaced Coaxial Cable 75 ohms, 8d. per
yard ; lon Traps, 5/-; F.M. Twin Feeder,
4d. per yard ; T/V Aerials, Band I, 3 EL.,
23/6; 8 E., 57/6; F.M. Aerials, Single
Dipole Wall Fixing, 29/6.

MAIL ORDER ONLY—NO CALLERS.
Terms : C.W.O. or C.O.D. Minimum
C.0.D. charge 3/6. Postage and Packing
other than valves : Under £2, 1/6 ; Under
£S5, 2/-; Aerials, 2/6 Carriage,

ELECTRO-SERVICES & Co.

221 BATTERSEA PARK ROAD,
LONDON, 8.W.11. MAG 6833/4

Tel. SHIrIey 2483

WwWWwWWw.americanradiohistorv.com

4 'I'ELEVISI(!,NI §ERVIGING

4 PRACTICAL SERVICING
D AND FAULT-FINDING

More than 400 faults on a typical
receiver have been considered, a large
number of which have been placed on
the receiver to obtain static and
dynamic readings and
records.
The circuit has been divided into the
various sections which are contained
in fold-out pages at the ends of the book,
’ and so can be viewed clear of the text.

By G. N. Patchett.
’ 7/6. 6d. Postage.

A BEGINNER'S GUIDE TO TELE-
VISION, by F. ]. Camm. 7/6.
Postage 6d.

P rELEVISION ENGINEERS
POCKET BOOK, by . P. Hawker.
12/6. Postage 8d.

OSCILLOSCOPE TECHNIQUES,

’ by A. Haas. 23/-. Postage !/-.

’ RADIO VALVE DATA,

oscillograph

compiled

by 'WW.," éth Ed. 5/-. Postage 9d.

’IHE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKISTS
’ of British and American Technical Books
19-23 PRAED STREET,
LONDON, W.2.

’ Complete catalogue 6d.
’ Phone : PADdington 4185.
Open & days 9-6 p.m.
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TELEVISION SPARES

All Makes All Models By return of post

LINE OUTPUT TRANSFORMERS FRAME OUTPUT TRANSFORMERS
DEFLECTOR COILS
LINE AND FRAME BLOCKING OSCILLATOR TRANSFORMERS
ALL POTENTIOMETER AND SLIDER CONTROLS
MAINS DROPPERS METAL RECTIFIERS
GERMANIUM DIODES FOCUS MAGNETS
ION TRAPS E.H.T. CONDENSERS

Our Range of Spares is probably the most extensive in the country and includes all Spares {or Tape Recorders,
Radio and Record Player Units.

Technical Advice Free.  Service Manuals supplied on loan.

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

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

NEWBURY RADIO

272, ROMFORD ROAD, FOREST GATE, LONDON, E.7. MARyland 3100

MAIL ORDER DEPARTMENT
RST 211 streatham Rowd, Mitcham, sarrey
ALL VALVES LISTED ARE NEW STO(K
® lerms L3V 0 o1 C.OD. Postage 3d, per valve
MITCHAM 6201,
AZ31 106 | EF92 5 -] PCF82 UYss 7@ | BRBG 76
65 86 | ELi2 10 116 | VP4B 17 & | 6K8GT
4 DAF91 76 | EL84f 9-| pCL82 WHIM § 5 106
['AF9% 96 | L)) 86 116 W42 @-16L1 g
IF9l - | EMB) 10- | PCLE3 WY i | 6L6G TG
DH719 76 | EAIBL 10 - 12 - W72 74| 6L1e 126
DKl o-| EY8I 106 | PENA4 [ X8 21-|e6r19 01 -
EABCS) EY8i 106 176 | X719  2i- | 6NTG GT
61 EY86 96 | PENIVA Z21 126
EAF4210- | EYS] 9- 176 | Zii  5- | 6sSL7GT
EBIl - | BZ3 - 15- | 2152 74 i
EBCAL &1 | EZ40 <& 149 2719 76 | 6SNTGT
EBFS0 4 | Ezdl g 8-! 1Ry m Ak
12 hs’ Hon 05| B 18| R g e 2o\, B
] 5 i 5ViG  H4 | 6X5GT 5/8
months guarantee LEC33 & 1C2 21- 9~ TNOT 58 | 767 10§
R AR B o U
3 ; T4 6 | 524G - 8D3_ &id
12 cee £5. 0.0 81 ki | FC13C2] - 21- GABCT 10LD1L
3 LCBs i %532 113 1g,g eans B2 16-
; 3 1 5 - | 12AH810 -
14 C g ﬂ-.'.i . 1 0.0 12 6 63 3-3 176 | GAM6 5'6 | 12AT6 H-
157 £6 0 0 ECF82 HBCIO =6 8- BANS T6 |12AT7 E-
b | coe . . I 126 | HI.O2 K YO 6AQ5 83 | 124U7 @ -
- (H35 §- | HL133D 53 9. 6BAG 7 |12AX7 96
16 £E6. 0.0 FCHi210 - | 0- | UABC8O | GBES 7TH |[12BA6 1 -
LCHBL 9 - | KT33C 8- 6BJ6 T |12BES 9/6
17" . £6 . 10 o C1.80 10 - | UAF42 9.6 | 6BR7 15 - | 12BHT 15/-
.. . KT66 17.6 | UBCAI 96 | 6BWG ‘86 | 1257G:CT
110 g 0 ECL82 L7Z31912 6 | UBF80 9 6 V7 686 1]
e 500 9. s O 1 MKT4(3) UCH42 | 6BX6 7. | 12K7GT
Era 130 | 0 Y58 T 26 | 12keGT"
1 i = - UCHS8! 15 6 | 12K8GT
TRADE DISCOUNTS ERL1 MSF417/g | 9-|EF12 B 126
EF 106 muie 9. ucLss 713 17 6 1207 86
NEOTRONICS LTD BB I e
EFg0 ~- | N142 "9 UT4l - | 6JIGT G @
. J Elg; 4. | N8 116 | UFES 8§- gk7 45| DAGT,
Electronic Tube Manufacturers EF86 136 | PCC84 896  UL4L @- 6KIG 4 -| noreGT"
’
P89 10 - | PCF80 UL84 96 6KIGT 9-
9, MAYDAY ROAD, ERSL 5% 10'6 uys 76 | 106 | 813 ° 501-
) ) SEND FOR LISTS,
T“ORNTON HEATH’ SURREY Quotations given for any tvpes not listed Obsolete and old
tvpes a speciality

wWWwWWw.americanradiohistorv.com
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Build your own Aerials...
/ 17 T Home

—

Useful 1 ADIO g/
COnSlruC“n ule  apg hints M,

quickly and your v .
p | l aeria)
iei'larsat“ng our chre};:s dCatng,e
TR o s ! ttings, mclud' =

: et M ouplernsg
[ o :
b ers, lnsulalors(b faor oy

tings, Mag ypes), Masthe ’
Brlnke: S and El *thead Fyq.

T T—————
L]
|
|

MARLBOROUGH, WILTS. Phone : 657/8

AS ADVERTISED ON TELEVISION
. Save £ff 12 Months' Guarantee

| FACTORY REBUILT.

TELEVISION TUBES

| Immediate delivery
_ ALL TYPES FITTED WITH NEW GUN
: TYPES

MW31-74 - 12in. £5.12.6 MW36-24[44 14in. £5.17.6

| MW43-64/69 17in. £7. 0.0  MW53.20/80 2lin. £9.10.0

CRM141 - - 14in. £5.17.6 CRM152153 - 15in. £6. 5.0
CRM171 - - 17in. £7.0.0
TERMS TO Plus 10’ carriage und insurance,
THE TRADE Cash with erder or C.O.D,
|
RE-VIEW (LONDON) LTD.
10 High Street - - Colliers Wood, S W.19

Telephone: Liberty 3272

www.americanradiohistorv.com
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C.R.T. ISOLATION TRANSFORMERS
TAPPED MAINS PRIMARIES

TYPE A, OPTIONAL 25", and 50°, BOOST.

2V, Ot 4V, Ok 83 V. Or 108 V. OR

13.3 V. 128,
UR LATEST SL'I"/ IflOR I"RODU(I
2. H QUA. 0 cAgéxc-

; MAINS INPUT, MULTI OUTPUT 2
, 10 AND 13 VOLTS. BOOST 25",
LOW CAPACITY. 21 -.

RE:[STOR: Prelernd values.
d. . Low..4d.: Lw., 840}
HIGH STABILITY Pow, 1Yy,

1o ta 10 mex, Iitto, ”'ﬂ ta 5 omeg. d,

o owatt ‘ WIRE-WOUND RESISTORS 5 13
Twatt 25 ohms—1o,000 ohus '8
15 walt 2 -
15000 olims —30.000 ohme, 5w, 191 10w, 273,

GEVAERT GEVASONOR
507, extra long play plastic tape. 1,700 (t. Tin.
teel. 35/ 1 RIUEE. S reel, 21 -

SUPERIOR 1,200 ft. Plasuc Tape on 77 Plastic

Rosis. Qunhty Guaranteed. 21

SPARE REELS. ALL SIZES. 1 - X

- fanant ™ Bulk Taps Eraser and Head De-

tluger, “00/250 v. A.C., 2778, Leaflet, S.4000
0.p. TRANSFORMERS, lleavy Dty 50 mA., 4 8.
Multiratio, pusb-pull, 7/8. Minialare, e 4.4,
.F. CHOKES 15/1¢ 11. 60’65 m3 8 H.

mv.. 1068 0 10 HL B30 my., 14'-,

MAINS TRANSFORMERS 200 250
STANDARD. 250-0- ma. v
tapped 4 v.

HEATER TRANS. 5.5 .
Ihtte, tapped sec 4
I¥itta, seo

ALADDIN FORMERS and core, {in., 8d. : "¢, 10d,
n. FORMERS 5937/8 and Cans TV1 2 HEBESIEEN

2/- eu., with cares

7
ll amp. 88
... 10

oo, aed Jine e x Ldin
TYANA.—Midget solder:
REMPLOY Iostrument Iron
WAINS DROPPERS.
W e, TA0 shny, 4
LINE CORD. .5
b per foot, 2w t
LOUDSPEAKER P.M. 3 OHM
Plessey, 18/6. Gin. x din. lln. K
in., 21/-. 10 < Bin., 27 8. lihn, Rala. 30 -
eeter, 25'- k2. RuAL, 300- 120 15 obm
I Plessey, 43

TE\TORIAN ﬂT1012 10in. 3 1o 150hm 10 w., 99 6,
100 Baler 13 walt 5§ ohme or 15 ohws, 105/-.
CRYSTAL DIODE .1 2, E.

HIGH RESISTANCE PHONES 4 ouo oiond, 168 pr.
MIKE TRANSF. 50: 1, 3/9 ca.; fouil, I'otted, 10 8.
SWITCH CLEANER. Fluid squirt spout.
TWIN CGANG TUNING CONDENSERS.
< 1hino x Hin. 1=, 0005 <

43 tin.

nitgature bing i -
with tronmers, B/~ ; less triminers, 8 - nudaet, 7 8.
sl‘iGLE 2@ pl., 100 p 60 pl., T -

- fie -xm."hm T, S pE, 3
:PEAKER FRET. GOLD CLOTH.
ey i, 10 - Tygan 4t G, wlde, 10'- n 2
w8 - T Ramples. S.AL K

New nnd Bozed VALVES 90-day Guarantee,

8/8]LABCSH HABUSH

10 8 1078 10/8
8/8[HVR2 7/g
8 é(M lJ 8
10/¢

10/6
26

6|1
I' llJ%

MADIO CONPONENT SPECIALISTS

Fostal service. /-, over €2 free.

TELEVISION

REPLACEMENT

LINE OUTPUT
TRANSFORMERS
70/- ea. from stock.

For Makes and Models
Argosy: T2, CTV517. Decca:
D17 & C. Defiant : TRI753.
RGD : 6017T, 7017C, C54.
Regentone : 17C, 17T, 17
Comb. -
Argosy : T3. Decca: Dl4.
Defiant: TR1453T. Regentone:
14T.  RGD: 6014T.

Marconi : VT63DAT
Baird : 2014, 2017, 2114, 2117.

Cossor : 930 & T, 931, 933-4-5,
937, 938 & A. & F,
939 & A & F, 943T, 946.

H.M.V.: 1824 & A, 1825 & A,
1826 & A, 1827 & A,
1829 & A.

Marconi : VT68DA, VT69DA.

Sobell : T517, T.346.
Ferguson : 306T, 308T.

Most other makes and models
available (10 days). S.A.E. with

all enquiries.

LINE BLOCKING OSCIL-
LATOR TRANSFORMERS,
10/- to 16/6.

FRAME BLOCKING OSCIL-
LATOR TRANSFORMERS,
13/6 to 21/-.

FRAME OUTPUT TRANS-
FORMERS, 27/6 to 39/-.

Most makes available (10 days).
S.A.E. with all engquiries.

ALUMINIUM CHASSIS. I8 a.w.g. nndrillet,
Wath 4 sides, riveted corners and lattice fixing
n. gides, 7 x din.. 46 1 9 x Tin.. 5/9 ¢
6/9: 1%« 9., 8/6 u\~11|n..10/6:
12/6 TNyl x Hin., 186,

TRANSISTORS, GFNU!NE PYE GOLTOP.

Audio, 10/-. 3 Me's average), 18-,
I'ower, 20/-. (omple(e data sheets supplied,

1
15 ¥ Ldin..

GARRARD 4SP. SINGLE PLAYER
| Aubpio rERrRFECTION |
Desxgned to play 18, 33. 45. 78 r,p.m, Recoris

7in., 10in., 12in, Lightweight Xtal pick-up,
GC2 turnover head, two separate sapphire sty

OUR PRICE £7.1 0,0 each Fost Free
Model TA Mk T £8-10-0, Model 41 I £18-0-0, |

(sterecheards £2 extra),
COAX

Volume Gontrols 80 i

Long spindies. (:u.lmn- semu-air  spaced  Toly-
teed | year. Midget | thene Ipsulited, §in. dia
GKohms to 2 Mew | =rusded  core; gd
Nooow, D.posa | Linsses cut 509 o yd
3= 4/ Fringe Quahity ‘ 6
Linear or Log Trachs. Al spaced / 7d
COAX PLUGS LEAD SOCKET . 2l -
PANEL SOCKETS 1 OUTLET BOXES .. 4/8
BALANCED TWIN FEEDER yd. 8d. 80 or i4n ol
DITiO SCREENED per yd. 1/8. &0 chms
WIRE WOUND POTS, 3 WATT, Pre-wet
l_vpp. All values 20 ohins ln -«
. 4,-, (Carbon 30 K
WIRE-WOUND 4 WATT 1-u(a

Valies, 100 ohms to 50 K, /8 Iub k .
CONDENSERS New Ntock Al bl T RV
“UG B8 Ditto, 20 kY., 8/6: 100 pi ty 100 pf
Mlcu. 8d,; Tubuiar 500 001 to 0L i, 9d..
Wb, L, 1) b B di (UKD ¥¢ - T UE RTINS T b
oo v, 1901 000 volts, 3/6.
CERAMIC CONDS. 500 v.. pr to 11 mfd, 8d

T
SILVER MICA CONDENSERS, 109,
pi.. 1/~ 600 pi. 10 %000 .,
11 pky LG pF.oto 47 pF,
to 815 pf., 1/9: 1.000 pF. to 5,000 pt., 2/.,

LF. TRANSFORMERS 7/6 pair.
465 Kc/s Slug Tuning Mimature Can. 2lin, =
lin. x lin.  High Q and good bandwidth,
By Pye Radio. Data sheet

Wearite M800 I.F. 465 Kc/s. 12/8 per pair.
Wearite 550 I.F. 465 Ke's. 12/8 per rarr,
NEW ELECTROLYTICS. FAMOUS MAKES
UBULAR CAN TYPES

! V. 0 a00v

B pf. to Hta
1/3. Close tolerance
1/8. Ditta 1%, 50 11

B
B-
#8 3
-
NN dG0v. A8
R NS0,
A 18/450v,
ne 167000V, G
164 16/450¥. % 6

o TAI00 4 200/275v, 12/
SENTERCEL RECTIFIERS E.H.T, TYPE FLY-
BACK VOLTAGE. < kV., 5/-1 K3/40

. e l'\!/l'

MAXNS TYPE SELENIUM 300 v, A
CONTACT COOLED 0 v. 70 =.A.
N3 TuAL, 978 200 mAL, 21/a7 SN mA
COILS \Weurite “P* type, 3/- each.
u (vr.p adi. mm core from 4/-,
¢ Med. TR l‘

8
d0°, of above,
mA., 78,

60 mA., 8/8;
27,

718,
Osmor Midget
All ranges,

T.R.F. COILS A/IiF. 7/- l- | P |
1

FERRITE ROD, 7in. x i/xiu 2/6
JASON F.M. TUNER COIL SET. 26/-, H.F.
coil, aerial coil. Oscillator coil, twe 1F. truns

11v7 Mc/a, Ratio Detector and heater choke.
t'ircnit book using four 6AMG, 2/-
COMPLETE JASON F.M. KIT WITH VALVES,
£6.15.0. Iringe area kit, 22/8 extra
MULLARD 3-3 AMPLFIER READY BUILT.
xpare Power for Tuner, ete., £7.17.8.

CRYSTAL MIKE INSERT by Acos, precivien
engineered. Rize only {in. x 3/t6in.. 6/8.

HI-GAIN BAND 3 I.T.A, PRE-AMP KIT.

Cascode circuit with valve ECCURL. Price 20/8.

With Power Pack. 49/6. Plans only 8d.
Band ¥ B.B.&'. version .ame prices.

TELETRON ** TRANSIDYNE *
MIDGET SUPERHET PORTABLE 6" x 4° ¢ 13~
® iransistors, printed cireuit, ]'ernle aerial.
All parts and cabinet, £11.19.

We include 6 Goltop or Mnllurd Transistors
for maximum performance. bretails &,

BBC T.V, TRANSISTOR RADIO.

Complete
Dreai Aid Ear-

(Export Extra.)

kit 32 8, phones 78 extra.
picce 1278, Sposcial Lewl 2 8,

C.0D.1/6,

“A \

www americanradiohistorv com
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Catalogue 1/6. THO 1665.

FULL WAVE BRIDGE SELENIUM RECTIFIERS -
2.6 or 19 v, 1§ amp. : 2 a., 11/3 4 a., 17/8,
Tapped input 2onf
v. for charging at ¥, ¢ or 12 v, 1} amps.. 15/6.
17/8; 4 amps.. 22/8, Circuit included,
VALVE and T.V. TUBE eqaivalent hooks, /-
TOGGLE SWITCHES, N.P. 2/-, D.P. 3/6. D.P.D.T.4/-,
WAVECHANGE SWITCHES
5 p. 4-way 2 wafer long spindle | i R
. -way short rpindle
3eway long spindl
12-way long spindle
lut. Oct., 4d. K150 BASH,
CRT, 1/3, Eng. and Amer. 4, 5, 6, and
MOULDED MAZDA and Iut. Oct., 6d.
BxG, Bna, od BIt w th ecan., 1/8,
. 1/8. CERAMIC EF50. BTG, BUA,
B7G with can.

OUR ONLY ADDRESS
337 WHITEHORSE RD.,
WEST CROYDON

Buses 133 or 68

2 amp.,

\
Int. Vet 1-0
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