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1] PRACTICAL TELEVISION June, 1961

HARVERSON SURPLUS CO. LTD.

83 HIGH ST., MERTON, S.W.19. Cherrywood 3985 /67

F.M. TUNER KIT

At last a quality F.M.
Tuner Kit at a price you
can afford. Just look at
these fine features which
are usually associated
with equipment at twice
the price!

Y F.M. Tuning Head by
famous maker. JGuar-
anteed Non-drift. % Per-
meability Tuning. J Frequency cover
age 88-100 Mc/s. s OABI Balanced
Diode Output. % Two I.F. Stages and Discriminator. HKE.M.84
Magic Eye. ¥ Self powered. using a good quality mains trans-
former and valve rectifier. J¢ Vaives used ECC85, two EF80's.
EM84 (Magic Eye) and EZ80 (rectifier). ¥ Fully drifled chassis.
Y Everything supplied, down to the last nut and bolt. ¥ Size
of completed tuner 8 x 6 x 54in. 3 All parts sold separately.

£4.i9.6 [ie,

Circuit diagram and illustrations, 1'é post free.
Note:—To show the chassis ¢clearly the attractive dial supplied
is not shown.

COSSOR C.R.T. SNIP

108K 10-in. New and boxed, 15/-, plus 6/- P. & P. 75K 10-in.
New and boxed, 15/-, plus 6/- P. & P.

lon trap magnets to suit the above, 29, 3d. P. & P.

17 in. MAZDA CRM I72

Not a Regun. Picture tested—I2 months Guarantee.
—— —

“NEW & BOXED @ '£3 |7 6P|26

VALVES cuaranTEED !POST (€N
6d. PER VALVE EXTRA | s 1
Abumnsna EF39 e/a‘ KTW63 7/- | Us0  7/8 | 1IH3GT 10/~

EF4n 18/6 | KTZ41 3/3 | U7s 7/8 | 114 8/~
AC/P 7/~ | EF41  9/8 | MH41 6/8 | Ulel 10/8 | 1LD5  §/-
ACIPE - 3 ML4 8/- | Uasys 11/9 | 1N5 9/9
ACHIPEN MS4B 16/ | U403  15/8 | 1RS> 71-
DD 259 MBP4/5 7/- | U404  10/6 | 184 9/9
ACHPEN 6/- MSP4/7 7/- | U801 28/ | 185 8/-
ACVPIL 59/3 MX3$0 16/- | UABCRC 9/8 | 1T4 5/8
ATP4  3/3 Ni7  18/6 | UAF4? 8/8 |2C26 1/8
AZ1 8/3 | N78  18/6 | URC4l 88 | 2P 25/~
AZI 1172 j- | Nase  28/- | UBF80 8/8 | 2X2 4/-
B3t 14/- 0%4 5/- | Ueesg 6/6
CBL3L 22/9 Pel 3/3 | 5/8
CCHu5 22/8 PCisd 8/8 4/6
CLs  11/8 PRS0 9/~ UCH42 9/9 | 3Q4 28
CL33  18/- PCFN2 11/8 | UCHBY 98 | 3Q5GT  8/-
cY3t 15/8 PCLR2 11/8 | UCLA2 15/6 | 384 7%-
36A 6/~ | FL PCLS3 1a/a UCLR3 11/6 | 3V4 8-
DAFgs 8/3 | EL: PLAs T'F41  8/8 | 4D1 2/9
DF96 8/6 | E PL3G 14/3 | UFRs  8/8 | 5B4GY 8/-
DHSY  11/6 | E) kg 88 | UG 6/3
DHI0L 11/8 | EMN1 8/8 |

EA’SO 18 | BZsy 6781 Y43 8/- | UYIN 11/8 | 6A8C 8/6
PzZ3v  13/6 | UY2l 11/8 | 6ACT 8/~
2 5/8 I bl

LAH. Uv4l 7/~ | 6AGS  5/3
EB34 UYH3  6/8 | 6AK5  6/-
EB11 VPI3C  3f3 | GALs 8-
EBC33 | VP23 8/- | 6AMS5  11/9
EBC41 VP4l B/~  GAME  4/8
EBF80 VP33 14/- | 5AQ5 7/-
EBF89 VRIS 3/9 | 6AT4 8-
EBL21 VII20A 373 | 6ALG 8/8
EBL31 W 11/8 ‘ sB8G 3/9
EC31 6BAGS -
ECC81 GHES  7/8
ECC82 UG 22/
ECC83 GBHG  B/8
ECC84 IS 8/8
ECCRs sYRT  11/9
ECF80 GEWG  8/8
ECF82 6BWT 8-
ECH21 fed 3/9
ECH42 BUSGT 8-
ECHS81 608 4/6
ECLS80 1 T~
ECL82 6CDSG 28/-
EF22 6D6 4/6
EF36 6CH6 9/9
EF37A 14/« | ETW61 6/- | 8F6G -

SPECIAL FOR THE ‘“HAMS”
RADIO STATION

Hlustrated

% inch detachable bit
soldering instrument
List No. 70

Combined Protective Unit
with Wiper/Abrasion Pad
and Solder Reel

List No. 700

Apply SALES & SERVICE

ADCOLR™

( Regd. Trade Mark )
GAUDEN ROAD
CLAPHAM HIGH ST.
LONDON, S.\W.4

Telephones:
MACaulay 4272 - 3101

British & Foreign
Patents, Registered
Designs, etc.

Telegrams:
“SOLJOINT, LONDON"

THOUSANDS

OF SATISFIED PEOPLE

E.M.S.
REBUILT TELEVISION
TUBES

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

12 inch £5.0.0 14inch £5.10.0
17 inch £6.10.0

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

£1 Refunded on receipt of your
old Tube

SPECIAL TERMS TO THE TRADE

MARSHALL’S for TELEVISION LTD.

131 St. Ann’s Road, Tottenham, London, N.15
STAMFORD HILL 3267 & 5555

VIEW ON
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TELEVISION 445

OSCILLOSCOPE
for D.C. & A.C.
APPLICATIONS

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

This “SCOPE” will appeal
particularly to Service engin-
eers and Amateurs. A high gain,
extremely stable difterential
Y-amplifier (30 mV/C.M.). valdes ample sensitivity with A.C.
or D.C. inputs. Especially suitable for measurements of transis-~
tor operating conditions where maintenance of D.C. levels is
of paramount importance. Push-pull X amplifier: Fiy-back
suppression: Internal Time-base Scan Waveform available for
external use: pulse output avallable for checking TV Line
O/P Transformers, etc.: Provlsion for external — lIP and CRT
Brightness Modulation. A.C. mains 200/250 v, 5.15.0. plus
P. & P. 7/6. or 30/~ deposit. plus P & P. U6 and 12 momhly pay-
ments of 26/8.
FULL 12 MOIslllﬁ'F(xli‘ARAN’l‘l'h INCLUDING
LVEN

ALIGNMENT ANALYSER

A.C. malns 200/250 v. Provides:
‘Wobbulator® (Swept

‘requency) operation, l'or

M/TV allgnment linear fre-
guency sweep up to 12 Mc/s.
From 400 kc/s-80 Mc/s. Capa-
citance Measurement. Two
ranges provided 0-80pF and
0-12pF. Special Facility
enables true resonant fre-
quency of any tuned cct. LK.
transformer, etc., to be rapidly
determined. Cash price £6.18.6.
plus 5/~ P. &. H.P. terms
25/- deposit plus 5/- P. & P. and six monthly payments of 21/6.

LINE E.H.T. TRANSFORMER

With built-in line and width
control. 14 KV. Scan coll,
90in. deflection, on ferrite
yokes, 5 an:
former ‘})f 18 KV. smooth-
ing condenser. Can be used
for 14in.. 17in. or 2lin.
tubes. Complete with cir-
cuit diagram.

29/6 B ur.
As above, but for 625

lines, £2.10.0, plus 4/-
P. & P.

Foeus Magnet suitable for the above (state tube).
26 P. & P.

MAINS TRANSFORMERS
All with tapped primaries, 200-250 volts, 0-160, 180, 200 v., 60 mA,
6.3 v. 2amp.. 10/6. 3560-0-350 v., 70 mA. 6.3 v. 1 amp.. 6.3 V. 2amp.,
10/8. 250-250 v, 70 mA, 6.3 v. 2 a.mp.. 10/6. Postage and packing on
the above, 3/-.

TRANSISTOR TESTER

For both P.N.P. and N.P.N. transistors incorporating moving coil
meter. In metal case. size 4} x 31 x 1}in. Scale
marked in gain and leakage. Complete and 19/6 Pll:: 123/6

ready for use.
A.C./D.C. POCKET MULTIMETER
KIT

2in. moving coil meter, scale
calibrated in A.C./D.C. volts,
ohms and milllamps. Voltage
range A.C./D.C. 0-50,:0-100, 0-250,
0-500, Milliamps 0-10, 0-100.
Ohms range 0-10,000. Front
panel, range switch, wirewound
pot (for ohms zero setting),
toggle switch, resistor and
rectifier, 19/8, P. & P. 1/8. Wir-
ing diagram 1f-, free with kit.

TYPE
MC12

10/~, plus’

SIG NAL GENERATOR

£6.19.6 or 25/- deposit and 6
monthly payments of 21/6.
P. 5/- extra. Coverage
100 Ke/s-100 Mc/s on fumln-
mentals amd 100 Mce/fs to 200
Me/s on harmonics. Metal
case 10in. x 6iin. x 5}in., grey
hammer finish. Incorporat.mg
three mimature 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., output continuously
variable, 100 milli-volts.
C.W. and mod. switch, variable A.F. output. Incorporating
magic-eye as output indicator. Accuracy plus or minus 2%.

Cash £4.19.6 or 25/- deposit
and 4 monthly payments of
21/86. Plus Postage and
Packing 5/-.
Coverage 120 Keys-84 Mels.
Metal case 10in. x 6iin. x
4lin.  Size ot scale 6iin, x
3iin. 2 valves and rectifier,
A.C. mains 230-250 v. Internal
modulation of 400 ¢.p.s. to &
depth of 30% modulat.ed or
unmodulated
continuously varlab]e. 100
milli-volts. C.W. and mod.
switch variable A.F. output and moving colE output meter. Grey
hammer finished case and white panel. Accuracy plus or minus 2%

SIGNAL & PATTERN GENERATOR
£6.19.6

Or 25/- deposit. P. & P, 5/-

6 monthly payments o 1/8
Coverage 7.6 Mc/s-210 Mc/s in
five bands, all on fundamental,
slow motian tuning and audio
output. 8 vertical and hori-
zontal bare, logging scale. In
grey hammer finished case with
carrying handle. Accuracy
+1% A.C. mains 200/250 v,

CHANNEL TUNER

Will tune to all Band I
and Band III stations.
BRAND NEW by famous
manuracturer. Complete
with P.C.C and P.C.F.
80 valves (ln serles) LF.
18- 190r33 38. Alsocan be
modified as an aerial
convener (instructions
supplied),
Complebe with knobs,

32/6 riasszer. &P

HEATER TRANSFORMER
To suit the above, 200-250 v., 6/-, Plus1/6 P, & P.

','"-'] 5-VALVE AMPLIFIER—
IDEAL FOR SMALL
HALLS

High power—high quality. 200/
250 v, A.C., 2 inputs, mike and
gram, bass and treble lifts. For
use with Standard or L.P.
Records, two would be suitable
for stereo. Ideal P.A. system.

£3.19.6 B.&P. 15

CRYSTAL MIKE tosuit, 15/~ P, & P. 16.
8in. P.M. SPEAKER to suit, 12/8. P, & P. 1/6.

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

23c HIGH STREET, ACTON, LONDON, wW.3
All enquiries $.A.E. GOODS NOT DESPATCHED OUTSIDE U.K.

P.&P. b/-.
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BENTLEY ACOUSTIC CORPORATION LTD.

38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 330 P.M.

OA2  17/6|6F6G 7/-110D2  12/-|35W4 776 DK32  12/- |EF50(A) 7 «|KF35 8/6 PM2B 1276 U4020 16/7 | XFYI2 976
oB2 1776 |6F1 | 17/3 | 10F) 26/6 (3523 1076/ DK9I 6/6 |[EFS50(E) 5/-|KL35 8/6 | PM84  (7/3{UABCS80 9/- [XFY34 176
OZ4 5/- |6FI2 4/6 [10F9 1116 |35Z4GT 6/- DK92 9/~ [EF54 5/-|KLL32 247 |PX4 1076 {UAF42 976 | XH().5) 6/6
IAS 6/~ |6F13 1176 |1OLD3  8/6 |35Z5GT 9/-|DK9%  8/6 |EF73 1076 |KT2 Sf- |PY3I 16'7 |(UB4I 12/- | XSG(1.5) 6/6

JIA7GT 12/=16FI5 15/3 110LD (1 43 10/-/DL33 976 |[EF80 6/-{KT33C 10/- |PY32 12/6 [UBC4l 8/6|Y63 6
1C5 126 |6F23 106 15711 |50C5 10/-DL66 1776 |EF8S 6/- 1KT36 29/10 |PY80 7€ {UBCBI 11141263 716
D6 1076 |6F32 1076 10PI3  15'- [50CD6G DL68 15/~ |[EF86 1076 [KT4) 233 (PY8I 8/6 [lUBFBO  9/- 1 Z66 1716
1G6 1776 |6F33 7'6 [1OPI4 193 36/6 DL72  15/- |EFS9 9/-|KT44 1276 |PY82 7/- |UBF89 916 (277 416

IHSGT 1076 16G6 6/6 [12A6 5/- 150L6GT 9/6/DL92 7/« |EFSI 46 |KT6l  12/6 |PY83 816 |UBL2I 233 |Z719 6~
L4 36 16H6 3/-112AC6 15/3 53KU 19/11|DL94 7/6 |[EF92 4/6 |KT63 7/-|1PY88  13/3|UCC84 14/7

ILD5 5/- 1615 5/-|12ADé 1773 |77 8/-|DL96 8/6 |[EF97 13/31KT66 15/ [PZ30 19/1) (UCCB5 9/-|Transistors
ILNS 5/-16)6 56 | 12AE6 13/11 |78 6/6 DM70  7/6 |[EF98  13/3 |KT88 24/- |QP2I 7/- JUCF80 167 (gnd dicdes
INSGT 106 |617G 6/« |12AH7 8/- |80 9/~ EBOF 20/- [EFI83 I8/7[KTW6l 6/61QP25 14/6 JUCH21 23/3 [CGIC  7/6
IRS 6/6 |6)7GT 106 |12AHS 12/6 |83 15/-|E83F  37/° ([EFI84 18/7|KTwW62 7/6 QSISO/IS UCH42 9/6 |CG4E  7/6
154 9= 16K7G S/-112AT6  7'6 |85A2  25/-|EAS0 2/- [EK32 8/6 |[KTwe3 6/6 0/6 |lUCHS8) 9/6 |[CG6E  7'6
1S5 6/- |6K7GT 6/-112AT7  6/-|150B2 I5/-|EA76 9/6 [EL32 Sl- |[KTZ4) 8/-|R|2 9/- UCL82 116 |[CG7E  T/6
1T4 3'6 [6K8GT 1076 |12AU6 23/3 | 161 10/6 EABC80 9/- EL33  12/6 [KTZ63 7/6|RI8 14/- JUCL83 19/3|{CGIOE 776
1U5 6/-16K8G  6/6 [12AU7  6/6 [I85BT 33'2|EACSl 4/6 |EL34 15/-|L63 6/~ (R19 19751 [UF4) 9/- |CGI2E 76
2P 26/6 |6K25 19/11 [12AV6 128|304 1076 |[EAF42 9/ [EL38  26/6 |MHL4 7/6 [RG1/240A |UF42  12/6 GD3 4, 5
2X2 46 6L1 23/312AX7 776|305 10/6EB34 2/6 |EL4I 9/« |MHLD6 126 45/-{UF80 1076 | 6,8

3A4 6/- [6L6G 8/- [12BA6  8/- 1807 7/6 | EB4I 8/6 |[EL42  10/6 ' ML4 8/6 |IRK34 716 |UF85 9/- |OA70 4’-
3AS 1016 |6L6M 9/6 [I12BE6  9/-956 3/-(EB9I 4/- (EL8I 16/7|MS4B 2335130 22/6 (UF86 17/11 |[OA73 4/

387 12/6 |6L7GT  7/6 |12BH7 21’3182 16/7|EBC3  23/3 (EL83 19711 |[MUI2/14 8/~ |SP4(7) 14/6 |UF89 9/- |OA79 4-
D6 5/-6L18 13- |12€) 30/-14033L 12/6 EBC33  5'- (EL84 76 IN37 23/3 |SP4l 376 |UL4I 9/- |OA81 4/-
3Q4 76 |6L19  23/3 | 12J5GT 4/6 (5763 12/6|EBC41  8/6 [EL85 13/51 |N78 19/1) ISP42 12/6 |UL44  26/6 |OAB6 6/-
3Q5GT 916 |6LD3 8/6 | 12)7GT 9617193 5/.-/EBCBI 8/-[EL86 17/3|N108 23/3 [SP6) 36 |UL46  14/6 10A9I 5/-

354 7/-|16LD20 15711 |12KS 17711 |7475 7/6 EBF80 9/~ {EL9I 5/-1N308 20/7 |SU25 26/6 (UL84 8/6 JOA95 5.
3v4 76 |6N7 8/- [I12K7GT 5/6 (9002 5/6/EBF83 13/1) |[EL9S 1076 [N339 15/ |SU6I) 9/- (UM4 1773 [OA210 25/-
5R4GY 1716 |6P25 1216 | |12K8GT [4/- |AC/PEN EBF89  9/6 [EL820 18/7 |P6) 36 T4 9/- {UM34 17/3 |OA2I1 40/~
5U4G  6/616P26 19711 {12Q7GT 5/-( 5-pin 23/3|EBL2I 23/3 |EL822 25/- [PABCBO TDD4 12/6 UMBO 1573 |OCIl6 54/-
5v4G  10/-|6P28  26/6 |12SA7  8/6| 7-pin I5/-|EBL3Il 23/3 |EM34 96 137010 [TH4)  26/6 [URIC 18/7|OCI9 54/-

5Y3 6'616Q7G  6/6 (12SC7 816 |AC2PEN/ EC52 576 [EM7) 23/3|PCC84 8/-|TH233 33/2(UUe6 19/11 |OC23 87/
5Z3 12/6 |6Q7GT 11/-128G7 7/« DD 12/6|EC54 6/- |EMBO 9/- |[PCC85 96 | TH2321 20/- (VU7 16/7 |OC26 44/
5Z4G 9/-|6R7G _ 10/- |12SH7  8/6 |AC6PEN 7/6( EC70 1276 (EM8I 9/« |PCC88 18/-|TP22 I5/-(UU8 266 |OC28 25/-
6A7 1076 |6SATGT 8/6 (12817 8/6 |AC/TP 33/2|EC92 133 |EM84 10/6 |PCC89 1116 |TP25S 157- (UU9 716 |OC35 48/
6A8 9/-16SC7 76 [125K7  6/- (ATP4 5/-]JECC32 5'6 |[EM85 17/3 PCF80  8/- [TP2620 33/2 |UYIN 18/7|0OC44 26'-
6AC7 4/- |6SGTGT 8/-|12SQ7 1116 |AZ) 18/7|ECC33 86 [EN3l  37'- ([PCF82 1076 [TY86F 13/3|UY2) 13711 |OC45 23'-
6AGS5  5/6 |6SH7GT 8- (12SR7  8/6 |AZ3l 10/-/ECC34 24/7 |EYS| 9/- |PCF84 16/7|U12/14 8/6|UY4l 7/6 |OC65  22/6
6AG7 716 |6SI7GT 8/-|12Y4 1076 |AZ4l 13/11|ECC35 8/6|EY83 16/7|PCF86 15/-1Ul6 107- |UY85 7-|0OCe6  25/-
6AKS 8/-16SK7GT 6/-|14S7 27710 |B36 i5/- ECC40 23/31EY84 14/- [PCL82 10/-|U18/20 8/6 |VMP4G 15/-OC70 4/«
6ALS 41-16SLTGT 6/6 119AQS5 10/6 |BLE3 T6|ECCBI  6/- IEYB6 9/-{PCL83 1006 1UI9 36/- [VMS4B 15/- |OC7) 14/
6AM6  4/6 |6SN7GT 5/6 | 19K 10/~ CH 1216 (ECCB2 6’6 |[EZ35 6/-[PCL84 1216 |U22 8/- VP2 126 (OC72 17/~
6AQ5  7/6|6SQ7GT 9/-]20D1  I5/3|CIC 12/6(ECC83 7/6 |EZ40 7/-|PCL85 16'7|U24 29/10 |VP4 15- 10C73 20/~
6AT6 7/.165S7GT 8/-|20F2  26/6 |CBLI 2676/ ECC84 9/- [EZ4I 7/-|PENA4 23/3|U25 17/1) [VP2B 1476 |OC75 15/
6AU6 10/ 16U4GT 1276 [20L]  26/6 |CBL3| 23/3|ECC85 876 |[EZ80 7/-|PENB4 26/6 |U26 10/- ([VP4B  23/3|0C77  2)!-
6AV6  12/86USG  7/6 |20P) 26/6 |CCH35 23/3{ECC88 18/-|EZ8I 7/-[PEN4DD U3l 9/6 [VPI3C  7/-|OC78 17/-
688 5/.16U7G  8/6 [20P3 233 (CK506 6/6/ECC9] 576 FC4 * |5/ 26/6 (U33 26/6 |vP23 6/6 |OC81 18-
6BA6 716 |6V6G 7!-|120P4  26/6 |CL33  19/3[ECF80 10/6 |[FW4/500 8/6 IPEN25  4/6 |U35 2616 | VP4l 6/-|0CI70 35/-
6BE6 6/- |6V6GTG 8/-120P5  23/3|CVvé3  (0/6|ECF82 1076 |FVW4/800 8/6 [PEN40DD_  1U37 26'6 {VRIOS  8/-10C200 54/-

6BG6G 23/3 |6X4 57-125A6G_ 1076 |CY1 18/7|ECF86 19/1) |GUS0 27/6 25/- 1U43 97- {VRISO 7/6 OC203 58/-
6BH6 8/ 16X5GT 6/ |25L6GT 10/- (CY3l  II/-]JECH3 26/6 |GZ30 9/- IPEN44 266 |U45 9/« IVT6lA  5/- (TJI 40/-
6Bl6 6/-16/30L2 107-125Y5G 10/~ |DI 3-lECH2] 23/3[GZ32 10/- |PEN45 1976 (USO 6/6 VTS50l  5/-|TJ2 45/.
6BQ7A 15/-17A7 12/6 |25Z4G  9/6 |DI5 10/6 ECH35 6/6 1GZ33 19/11 [PEN45DD  |US2 6'6 /W76 576 |T13 50/-
6BR7 23/3|7Bs 21/3 (25Z5 $/6 D63 5/«|ECH42 9= /GZ34 14/ 26'6 (US4 19/4) {WBIM  6/-|TP) 40/-
6BS7  25/-1787 8/6 (2526G 10'- (D77 4/-[ECH8)  9/-1GZ37 19711 [PEN46 7/61U76 6/- |\W107 18/7 |TP2 40/-
6BW6  8/6|7C5 8/- (275U 19711 |DAC32 1076/ ECHS3 13/11 [H63 1216 [PEN383 23/3 |U78 5°- w729 19/11 (TSI 10/~
6BW7 6~ (7C6 8/- 28D7 7'- IDAF9l  6/-|[ECL8BO  9/- |HABCS80 PEN453DD (U107  16/7 ,X24M 24/7 |TS2 12/6
6BX6 6/- | 7TH7 8/« 130CI 8/- IDAF96 8!6/ECL82 106 1316 33/2|U191 1677 [X41 15/- TS3 15/.
6C4 5/- |7R7 1216 |30F3 6/« IDD41 13/11|ECL83 1973 |HL2 7/6 |PEN/DD U201 16/7 |X61(C) 12/6|T! 24/-

6C5 6161757 9/6 (30FLt  10/- |DET25 7/6|ECLB6 16/7[HL23 15/3| 4020 33/2|U25I 14/- | X63 9/- V30/l0P28’6
6C6  61617V7 8/6 |30LI 8/- |DF33  10/6|EF9 23/3 |HL23DD 776 [PL33  19/3'U281 19/11 |X65 12/6 (XAl0l 23/-
6C9 1316 |7Y4 76 |30LI5 11/6 |DF66  15/-|EF22 14/- [HL4IDD PL36 12/-1U282 2217 | X66 1216 | XA102 26/-

6CI10 9/-18D2 3/6 [30P4 12/- (DFSI 3/6(EF36 4= 19/3/PL38 2676 U301  23/3 (X76M  14/-1XA103 15/-
6CD6G 36/6 (8D3 4/6 (30P12 776 IDF96 8/6|EF37A  8/-1HL42DD PL8I 1076 (U329  14/-|X78 23'3 (XAI04 18-
6CH6 9/-|9BW6 15/3 |30PL) 1076 |DF97 9/-|EF39 56 1973 |PL82 76 1U339 1677 X79 23/3 (XB8102 10/-
6D6 6/6 9D2 4'-|30PLI3 16/6 |DH63  6/6|EF40 15/- |[HN309 24/7 |PL83 9/-|U403  16/7 X109 17/3|XBI03 14/
6ES 1276 | 10CI [3/- (35A5  21/3 IDH76 5/-|EF4l 9/- IHVR2  20/-|PL84  12/8 |U404 876 |XD(1.5) 6/6 (XBI04 10/«

6Fl . 26/6.10C2 2676 (35L6GT 9/6 |DH77 7/-1EF42 106 [HVR2A 6/-[PL820 18/7 (USOI 29/101XFGI 18/ IXCI0) 16/~

RADIO BOOKS. MULLARD AMPLIFIER MANUAL 9/6d. MULLARD TRANSISTOR MANUAL 13/6d. BRIMAR VALVE
NUAL 7/-. ALL POST FREE.

YOLUME CONTROLS METAL RECTIFIERS Full List with ratings free for S.A.E.
All with Long Spindle and[DRMIB 13/- | RM-I 5/3 1 |4A86 1776 | 14BI30 35/- | 14RA 1-2-8-3 20/- | I8RA 1-1-16-1 66
Double-pole Switch, 4/6 each.|[DRM2B 15/6 | RM-2  7/6 | 14A97 25/- | 14B26] 1176 (FC3N (FCl16)
10K 25K 50K  too K DRM3B 156 | RM-3 7/9 | 14A100 27/- | 14RA 1-2-8-2 17/6 | 16RD 2-2-8-1 12/- | IBRA 1-2-8-1 1§/
LW?7  21/- | RM-4  14/- | 14A124 28/~ (FCI01) 16RE 2-1-8-  8/6 | I18RD 2-2-8-1 i5/-
img. $mg. I meg. 2meg.lRM-0 711 ' RM-5 1976 | 14A163 38/- | 16RC 1-1-16-1 8'6 18RA -1-8-1 416 (FC124)
JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT 1 A TWO IN SERIES GIVE 240 YOLTS
AT } AMP. NO LARGER THAN A RESISTOR. l0’6 EACH. 8 x 8 mfd., 450 v. 3.
Standard Can ELECTROLYTIC CONDENSERS Wire-ended tubular 16 x 16 mid., 450 v. 4=
16 x 8 x 8 mfd., S00 v. 4/- | 60 x 250 mfd., 275 v. 9/6 | 200 mfd., 275 v. 4/- 8 mid., 450 v. 9 32x32 mld‘. 350 v' &
32x 32 mfd., 450 v. 5/9 | 100x 400 mfd., 275 v. 12’6 100 x 200 mfd., 275 v, 976 16 mfd,, 450 v, 2/9 o b

64 x 120 mfd., 350 v. 8/3 | 100 mfd., 275 v. 32 mfd.,' 450 v, 319 8 x 16 mfd., 450 v. 3/9
Post/Packlng Charge éd. per item. Orders over £3 post free. C.0.D. 26 extra. Full List, with Terms of Business, éd.
*  Any parcel insured against damage In transi¢ for only éd. extra. Shop Hours 8.30-5.30. Early Closing Saturday.

f
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YOUR CRT. completely
FACTORY REBUILT

New heater and Cathode assembly

o= COMPARE OUR PRICES
! ' *[2in. £3.0.0 * [4in. £3.10.0
: 12 mOnthS’ : (Honey back if not completely satisfied)

: Guarantee : * |7in. £4.0.0 *2lin. £5.0.0
[ Carriage and Insurance add 12/6
PASSENGER TRAIN DISPATCH FOR SPEED

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

KING'S TELE SERVICE CO.

101-111 DAWES ROAD D FULHAM, S.W6
FUL 1514

70 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? [\ icu’is Your PRM:‘“GM' INCLUDING

ENGINEERING OPPORTUNITIES ? TOOLS!

is a highly informative 156-page guide to P2 SUBJEFT : EQ“\PMENT ———

the best paid engineering posts. It tells Mechanical’Enes The specialist Elec-

you how you can quickly prepare at home Clvil Engineering. Basic Practical and Theore- gi’}"ﬁ’rﬁ;'i’;i‘,’,iha‘?{

for a recognised engineering qualification Radio Engineering, tic Courses for beginners in 10 E ALY [asiirutes)

and outlines a wonderful range of modern Automoblle Eng., Radio. T.V.. Electronics. Etc., NO offers you a

Home Study Courses in allgbranches of | “roucuoneor | g Amas Sy g Sulds real laboratory train. §

oductio B.. adio ateurs’ Exam. N

Engineering. This unique book also gives Burlldi:g.' Pnlasr;icu. RT.ED. Certilicaltem ;:icl?c’al h:q"l:?pm'z::r}: w1

full details of the Practical Radio & Elec- Draughtemanehioy Lo Cartificass Ask for details. g d1

tronics Courses, ddministered by our vislon. etc. deio&TeIelviasion serviing B 1 E.T =

Specialist Electronics Training Division— GET SOME Practical Electronics Ry

the B.L.E.T. School of Electronics, explains | | ETTERS AFTER E"“’Zﬂii’f.’lﬂ?."""’ SCHOOL OF

the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS

shows you how to qualify for five years 2 *

promotion in one year, A Latech E. POST COUBON NOW F

We definitely Guarantee AR W Please send me your FREE 156-page "
A.0.B. | ] *ENGINEERING OPPORTUNITIES [ ]

¢“NO PASS—NO FEE” A'nggﬂe's' W  (Write if you prefer not to cut page) [ ]

Whatev ience, flord M.Brit.|.R.E.

0 miss raading this. famous beok. T you are | Gy & Bulds B NAME A

earnin% “Ile:_sficl?la\?EE%lsNaG Bﬁbﬁ?ﬂ fcf_rngggxr Gen. Cert. of Education [] | ]

€O 0O r

today ~FREE. N B o m ADDRESS -

BRITISH INSTITUTE OF ENGINEERING B :

TECHNOLOGY (Incorporating E.M.I. Institutes) : L R = a

Dept. SE/20 ight” X SUBJECT OR EXAM SE/20.
(Dept. SE/20),29 Wright’s Lane, London, W.8 g susrcrorexan (SE20) g

THE B.L.E.T.. IS: THE LEADING:ORGANISATION: OF ‘ITS KIND .IN_THE. WORLD
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The A.T.R. Group
Rebuilt and Rescreened
Cathode Ray Tubes

MIDLAND TUBES LIMITED
37 GEORGE STREET
MANCHESTER, 1.

Tel: Central 4568/4569

SUFFOLK TUBES LIMITED

1/3 UPPER RICHMOND ROAD
PUTNEY, LONDON, S.W.15.
Tel: Vandyke 4304/5267

VIDIO REPLACEMENTS LIMITED
HALES STREET
DEPTFORD HIGH STREET
DEPTFORD, S.E.8.

Tel: 2177/4506

Scotts Radio Ltd.

4 Church Street
Brighton

Tel: Brighton 26891

Weston Hart Ltd.
236/8 Fratton Road
Portsmouth

Tel: Portsmouth 24125

Lawsons Ltd.

36 Cornhill .

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

J. H. Sunderland

11 Clements Street
Rochdale, Lancs
Tel: Rochdale 48484

Wizard Productions
16 Withy Grove
Manchester

Tel: Dea 2772

J. Charlesworth & Son
14 Hightown

Crewe, Cheshire

Tel: Crewe 2535

BEST VALUE

Taylors

162 Eastney Road
Milton, Portsmouth
Tel: Portsmouth 35000

Wanda Electrics

9 Manor Road
Gravesend

Tel: Gravesend 3766

Stowmarket Co-operative
Bury Street

Stowmarket, Suffolk
Tet: Stowmarket 51/52

Frank H. Hunt & Co.
Stepcote Hill

Exeter, Devon

Tel: Exeter 56687

H. Knowles

54/56 Chester Road
Manchester

Tel: BLa 9031

Radio Services Ltd.
30 Mona Street
Amlwch, Anglesey
Tel: Amiwch 594

FINEST QUALITY

Hi-Lite Ltd.

89 Southbourne Grove
Southbourne, Bournemouth
Tel: Bournemouth 44344

R. Watson

Leathern Bottel

Wavenden, Woburn Sands, Bucks
Tel: Woburn Sands 2027

R.E.S. Ltd.

17/19 Paynes Lane
Coventry

Tel: Coventry 28781

Gwalia Radio & T.V.
Llanstephan
Carmarthen
Tel: Llanstephan 284

J. Wildbore Ltd.
6-12 Peter Street
Oldham

Tel: Mai 4475

Tele-Car Ltd.

66 Osborne Street
Glasgow, C.1
Tel: Bell 1912/3

12 MONTHS’ GUARANTEE

\
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© George Newnes Ltd., 1961
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Telegrams: Newnes, Rand, London.
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The Editor will be pleased to consider
artictes of a pracﬂcal nature suitable
for publication in ‘*Practical Television”.
Such articles should be written on one
side of the paper only, and should con-
tain the name and address of the sender.
Whilst the Editor does not hold himself
responsible for the manuscripts, every effort
will be made to return them if a stamped
and addressed envelope is enclosed. All
correspendence intended for the Editor
should be addressed to. The Editor,

“Practical Television”” George Newnes,

td., Tower House Southampton Street.
London, W.C.2

Ouwing to the rapid progress in the
design of radio and television apparatus
and to our efforts to keep our readers
in touch with the latest developments.
we give no warranty ma.t apparatus
described in our columns is not the sub-
ject of letters patent.

Copyright in all drawings, photo-
graphs and  articles published in
‘Practical Television” is specifically
reserved  throughout the  countries

signatory to the Berne Contvention and
the U.S.A. Reproductions or imitations
of any of these are therefore expressly
forbidden.
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Practical Telewsmn

AND TELEVISION
T ni s

TIMES

Hi

Colour Television

HE organisers of the Radio Show (to be held at Earls Court,

London from August 23rd to September 2nd) have sent out a

policy statement to prospective exhibitors. The statement
says:

“Demonstrations of colour TV will be given at the Radio
Show this year by the BBC as part of its celebrations of the
Jubilee of Television. These demonstrations will be on a rela-
tively small scale and are intended to show the state of technical
progress which the BBC has now achieved in this field . . . The
whole exercise will be closely controlled so as to avoid creating
any impression that colour TV is ‘just around the corner’, or
that the commencement of a BBC pubhc service in colour is
imminent.

“To keep the subject of colour TV in its correct perspective, it
has been decided- that, except for this one BBC feature, no
demonstration of colour TV in any form whatsoever will be per=
mitted during the 1961 Radio Show.”

This statement underlines the fact that colour TV in this
country is at present very remote—so much so that measures
must be taken to prevent members of the public from realising
that colour TV has already left the laboratory. The BBC has ex-
pressed its eagerness to establish a limited colour service and
some of the reasons for the refusal of permission were given
recently in the House of Commons by Mr. Bevins, the Post-
master-General. In reply to a question he emphasised that the
BBC test transmissions were to continue. He hoped that this
would .help our manufacturers ““to develop a reliable and less
expensive receiver which would not require an imported tube.”
(So far, experimental British sets have American cathode ray
tubes.)

Mr. Bevins said also that he rejected the BBC application to
start regular colour programmes because he took the view that
the question of line definition should be setiled first.

However, it is not only the Government who are against
the early introduction of a restricted colour service; several
organisations have attacked the BBC’s campaign. “To introduce
colour on 405 lines is exactly as sensible as painting and decora-
ting at great expense a house whose destruction is under discus-
sion”” was the comment of Sir Robert Fraser, director-general
of the ITA.

Until the question of line definition is settled—which may be
several years—it seems unwise to introduce even a restricted
service of colour television. If such a service were. introduced,
then we should be tied to using imported cathode ray tubes,
mainly American manufactured. It may well be, that in the near
future, British and Continental research teams will evolve a CRT
for colour which is better and cheaper than those imported, thus
enabling the cost of the sets to the public to be reduced.

T T T T TR T R ]

Our next issue, dated July, 1961, will be published on June 22nd.
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Telenews

Television Receiving Licences

THE followmg statement shows

the approximate number of
Television Receiving Licences in
force at the end of March, 1961,
in respect of television receiving
stations situated within the various
Postal Regions of England, Wales,
Scotland and Northern Ireland.

Region Total
London Postal . . .. .. 1,910,413
Home Cmmt.les . . .. 1,558,102
Midian . 1,693,294
North Eas!;em 1.820,432
North Wesbern . 1,476,963
South Wester: ... 957,393
Wales and Border Countles 679,523
'!‘otal England and Wales .. .. 10,097,135
Scotland . .. L007.713
Northern lreland 142,890

Grand Total .. 11,267,741

More 4Lin. Pick-Up Tubes

ALL the camera pick-up tubes
for “Studio D, part of
A T.V’s Television Centre at
Elstree, have been supplied by
the English  Electric  Valve
Company Limited. The new
studio was officially opened on
April 7th and each camera is fitted
with type 7389 pick-up tubes.
The English Electric 7389 4lin.
Image Orthicon provides pictures
of the highest quality and with
the 7295—also manufactured by
EE.V.—is in use in television
studios throughout the world.

Film Viewing Theatre

’]‘HE supply and installation of
35mm Film Sound and
Projection Equipment has been
entrusted to RCA Great Britain
Limited by Messrs Clifford
Bloxham and Partners Limited
for use in their new Film Viewing
Theatre at Wellington House,
Upger St. Martins Lane, London,
2

The equipment to be provided
includes an LG.220P embodying
a Preview Attachment for running
unmarried picture and sound

film prints and includes facilities
for reproduction of sound from
either standard optical or 200mil
studio magnetic recordings.
An auditorium remote volume
control will be provided, and a
special switching arrangement
will make it possible for the
signal from a tape recorder or
non-synchronous disc unit to be
fed through the main auditorium
loud-speaker system, which is of
the Studio Console type.

New Managing Director

'J‘HE General Manager of The
General Electric Co. Ltd.’s

Telecommunications Group at
Coventry since October 1959,
Mr. W. A, C. Maskell, B.Sc.

{

(Eng), M.ILE.E., F.B.I.M,, Sen.
M.ILR.E.,, has been appomted
Managing Director of the Group.
Born at Brighton in 1906, Mr.
Maskel was educated at Varndean
School, Brighton, and at Brighton
Technical College, and graduated
with a degree in Engineering at
London University in 1925.

New Flimstrip ‘““The History of
Television.”’

A NEW filmstrip, “The History

of Television”, has been
added to the range of colour
filmstrips  introduced by the
Mullard Educational Service. It
is complementary to an earlier
release “ The History of Radio”,
and deals with the history of

Boys of Barnhill Secondary Modern School at Hayes, Middlesex, recently

received a science lesson by television;

the lesson was in progress at

Hayes Grammar School, some two m:les away. The two classes were
linked by microwave television beams, and the equipment was by High

Definition Television Limited, a company of the Pye Group;

The

illustration above shows the classroom, with TV camera, at Hayes
Grammar School.

LS
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picture transmission from the
middle nineteenth century to the
present, and explains fundamental
principles to show the signifi-
cance of technical developments.

Its simple approach makes it
suitable for wuse in Secondary
Modern Schools, and the lower
forms in Grammar Schools; or in
senior classes where science is
taught as a general knowledge
subject, rather than one for
examination.

The filmstrip comprises 28
frames and is immediately avail-
able from the distributors,
Unicorn Head Visual Aids Ltd.,
42 Westminster Palace Gardens,
Victoria Street, London, S.W.1.,
price 25/- a copy including
comprehensive teaching notes.

Further TV Transmitters for
Canada.

COMMERCIAL television
broadcasting is rapidly going
ahead in Canada, and Britain is
benefiting by reason of the sub-
stantial orders for transmitting
equipment which are being placed.
Following on the supply and
installation of two commercial
television stations in Montreal,

which are now in operation,
Marconi’s have completed an
installation in Ottawa — the first
commercial television station in
that city.

The Ottawa equipment

includes a 4kW Band III vision
transmitter type BD.366, an 18kW
vision amplifier type BD.369, and
a 9kW sound transmitter. A 12-
stack column-mounted quadrant
aerial and ancillary equipment
have also been supplied.

An important technical feature
of the amplifier is that special
circuits are incorporated which
absorb any reflected waves caused
by extraordinary conditions (for
example, the presence of snow
and ice on the aerial system)
which are causing a mismatch.
Normally such a mismatch would
result in the radiation of delayed
signals, giving an unpleasant
“ ghosting > effect to the picture;
this is not the case when the new
amplifierisused. The “anti-ghost”
circuits are the subject of Marconi
patents and are exclusive.

Appointment
’I‘HE appointment of Dr. A. C.
Robb, M.Eng., Ph.D.,

AM.ILEE., as Technical Man-
ager, is announced by “ Belling-
Lee” Dr, Robkt graduated at

TELEVISION TIMES

4 i

Mr. Bill Cheevers (left), Westward Tele

451

vision’s Chief Engineer, points

out features of Westward's new RCA tape machine to Mr. Baynham
Honri, Technical General Manager (and Director), and Mr. G. L.
Fosbrooke, Manager of RCA's Distributor Division.

Liverpool University, and
obtained a Master’s Degree for
post-graduate work. Subsequently
he was awarded a Research
Fellowship at Glasgow University
10 work on the design and com-
missioning of high voltage particle
accelerators, and gained his Ph.D.
for related studies. He has had
considerable industrial experience
in technical management in the
fields of light engineering and
instrumentation.

New Italian TV Service

AN order ‘has been placed by
S Radio Italiana Televisione
(RAI) for a further seventeen
Mark IV television cameras from
Marconi’s.

This order follows the success-
ful introduction of the Marconi
Mark IV camera in Italy last
year when eight channels were
delivered to RAI in time for the
Olympic Games. It was chiefly
through Marconi cameras that the
Olympic Games were televised to
all parts of the world.

The seventeen new channels
now on order from Marconi’s
will be used to enlarge the exist-
ing facilities in RAI's Rome and

www americanradiohistorv com

Naples studios and will be put
into operation in time for Italy’s
second television service sched-
uled te commence later this year.

New TV Station

"I‘HE BBC has placed a con-

tract with Pudney and
Son Lid. of Colne Engaine, near
Colchester, for the construction
of the building for the new tele-
vision station near Manningtree,
Essex. This is one of several
additional srations which the
BBC is building to extend and
improve the coverage of its tele-
vision service.

The Manningtree station will
improve television reception for
some 350.000 people in south-
east Suffolk and north-east Essex,
including those in Ipswich,
Woodbridge, Felixstowe, Clacton-
on-Sea, Colchester and Hadleigh.

As previously announced, a
contract for the 500ft aerial mast
for this station was placed in
November 1960. The transmit-
ting equipment is in course of
manutacture and it is hoped that
it will be delivered in time to
allow the starion to be completed
during the summer of 1962.
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No. 2—INVESTIGATING TV WAVEFORMS
AND THE USE OF WOBBULATORS FOR
EXAMINING THE RESPONSE CURVES OF

TUNED CIRCUITS
(Conrinued from page 422 of the May issue)

By D. R. Bowman

./45 explained edrlier, the oscilloscope is a means

of presenting visually,in aconvenient manner, the relation-
ship between two quantities—usually electricat quantities.
Generally, one quantity is time or expressible in terms of
time. Some points of servicing will now be discussed, not
only to show how the oscilloscope is used but also to indi-
cate the performance required. It will then be possible to
lay down a reasonable specification for an oscilloscope for
servicing.

Essentially, the oscilloscope consists, as has been
seen, of a cathode ray tube and associated power
supplies, a linear timebase generator for horizontal
sweeping, and (if relatively small voltage and
current waveforms are to be displayed usefully) a
Y-amplifier. Considered for the moment as a
“ black box”, it will have means of controlling the
time-scale of the horizontal sweep, and input
terminals to which the waveform to be examined
may be fed. Ideally the Y-input will not appre-
ciably load the circuit to which its terminals are
connected.

Y-input Bandwidth

The severest conditions under which the
oscilloscope will be used are those imposed by
television servicing, or work with a similarly
pulsed waveform. Fig. 3 should now be consulted.

Suppose it is required to ascertain whether
the viaco amplifier is distorting line sync pulses,
it must be possible to display the sync pulses
without their being distorted in the oscilloscope.
Since the voltage available at the video stage anode
is about 30 or more, about 10V to 20V of sync

White

Picture waveform

........................... Black level
---------------- Suppression level

L——. Back porchséeo9).|uc.
bmecoaamoecrme s Sync. level

H i
-—l‘ fe——Line pulse duration = B to IO psec.

A..'rise’ time not greater than 0-25usec,
B_.‘rise’ time not greater than lusec.

Fig. 3.—Part of a video waveform.
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pulse will be available. This might possibly be
used to give Y-deflection directly, but in practice
an amplification of two to three times would be
needed.

Y-amplifier Requirements

The Y-amplifier must therefore be able to supply
the necessary output and gain, and must be able
to pass a pulse of 0-25usec width (the rise-time
of the sync signal) without appreciable distortion.
The bandwidth of the oscilloscope amplifier must
therefore be equal to or larger than that of the
video stage, namely, about 2 to 3Mc/s. This
follows from the relationship

0.4
Bandwith
Putting 1n valves and rearranging:—

Bandwidth in Mc/s = 025 % 10-6sec

The bandwidth of the Y-amplifier must neces-
sarily include that of the circuits coupling it to
the receiver video stage. Capacitance is the
iimiting factor in all cases, and it must therefore
be ensured that neither the video stage output nor
the Y-amplifier input contains more capacitance
than absolutely necessary. Short connections, well
spaced from any earthed objects, are therefore
essenntal.  Readers who already possess an
oscilloscope may care to try the experiment of
connecting up the ’scope to display a video
waveform, and then clasp the connecting wire
between finger and thumb of one hand. Usually
a marked rounding-off of the displayed pulses
results. except where circuit resistances are very
low.

Rise time in seconds =

Synchronisation

In order to display such a waveform it will be
found necessary to have some arrangement for
steadying the trace. This involves using part of
the signai to :rigger the timebase generator, so
that successive traces fall accurately upon each
other and so appear to remain stationary. This
will be touched upon later when design of the
oscilloscope is described.
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to use Oscilloscopes

Practical Exampies

Another use of the oscilloscope is the investiga-
tion ot tne sync separator stage. For accurate
interlace, it is essential that nearly all traces of
line sync pulse be removed from the frame sync
pulse. This is readily observed by connecting the
Y-ampliier 1aput to the frame oscillator sync
electrode and observing the pulse. When investi-
gating such “ signal input ” waveform it is usually
necessary ta render the line output stage inopera-
tive, and this is best achieved not by removing
“line drive ” but by disconnecting the screen of
the line output valve from H.T.+ and earthing it
instead. This will reduce total H.T. current and
the H.T. voltage may rise appreciably, so it will
be advisable to “ bleed off ” the excess H.T. by
connecting a Sk resistor between H.T.+ and earth.
The component must of course have a suitable
wattage rating. If the line output stage is allowed
to function, pulses from the transformer and scan
coils will appear readily in all circuits within a
distance of a foot or more, owing to the very
intense inductive field of these components.

Recewver timebasc generators can be inspected
with the aid of the oscilloscope by connecting the
Y-input to the appropriate electrode of the valve
or other component. Linearity can be judged, and
corrective circuits can be checked for proper
functioning.

Calibration for Measurement

In such cases it is usually necessary to have
some idca of the approoriate voltage being
developed. This entails the calibration of the
oscilloscope, and can be carried out as follows.

A 63V heater supply, carrying the heater current
for which 1t was designed—usually one or more
amps—is connected between the earth and
Y-input tcrmirais  of the oscilloscope. The
Y-ampuiier is adjusted to give a trace of length
about 2in. and the timebase generator (* sweep
control ”) set to a high frequency. The mains
50c/s frequency will then appear as a set of lines
crossing the tube, as in Fig. 4

f a Perspex graticule is provided on the tube
face, the trace should be adjusted to fall accurately
between known marks. Otherwise a flexible
transparen: ruler can be put over the tube face
and the height of the trace adjusted to a suitable
extent.

If the voltage is 6.3 r.m.s. the peak voltare—
shown by the trace—is 2 X 63 X /2, 0r 17-8V. If
the trace is adjusted to fill 1-78in., the calibration
scale is <5in. represents 1V—assuming the
Y-amplifier is linear over this range. On a
six-inch oscilloscope tube this may well be an
unnecessarily small scale. and a larger can be used.

Once set, the Y-amplifier gain control should
not be touched until the experiment has been

Fig. 4.—Calibration of an oscilloscope. A 6.3V heater

supply is connected between earth and the Y-input

terminals with the Y-amplifier adjusted to give a

trace about 2in. in height. The sweep control is set

to a high frequency and the mains frequency appears
as a set of lines crossing the tube.

completed. If the voltage of rthe waveform to be
measured is sufficient to overload the Y-amplifier,
it may well be possible to applv it direct to the
deflecting plates. In such a case calibration can
be carried out by using all oc part of the 230V
mains supply, remembering that the peak-to-peak
value of a 230V supply is 2+ 2 times the r.m.s. value.

Effect of Coupling Circuits

It is as well to keep in mind that in connecting
to the Y-amplifier input it must be known whether
the input terminal is a direct connection (D.C.), or
whether a capacitive coupling is employed. Where

a capacitor i1s used, for

A.C. coupling only, a

differentiating circuit

A: "__ B exists which may distort
the applied pulse (see

¢ Fig. 5). If the product

Fig. 5.—The capacitive input
coupling to the Y-amplifier
shown here results in a
differentiating circuit which
may distort the applied

pulse.

o
ANV

ANV

(e,
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CR is small compared with the input pulse width,
differentiation takes place at illustrated in Fig. 6.
‘This occurs because the capacitor C has time to
charge or discharge between the arrival of
successive pulses, and the actual voltage applied
to the gria ot the amplifier valve is very different
from the actual input voltage.

To avoid this difficulty CR must be made large
compared with the pulse width. If, for example,
a 50c/s sawtooth waveform—such as is used for

VA

frame deflection—is to be viewed, CR should be
proportioned according to the following analysis: —

1. Sawrooth repeats 50 times per sec, i.e. one
sweep in 20msec.

2. Flyback 1s approximately
x}s sec or 2msec.

3. CR must be large compared with 20msec to
show the sawiooth sweep correctly, and fly-
back will be even more accurately displayed.

sweep =

¥

2~ :

=g

£¢

n

)

g’t‘, (a) (b)
22

]

w

Frequency Frequency

4. R can hardly exceed 1M, since the valve
(a high-slope pentode) may be damaged if
a larger valu® is used.
5. For CR = 20msec:—
20 x 10-4sec = CR = C x 10-6
C =20 x 10-9F
=20 x 10-3uF
= 0-02uF
6. CR must be large compared with 20msec,
so take C = Slolgimes above valve
= lu
Note that the above wvalue is generously
calculated; 0-1xF, however, would distort the wave
discernibly. But, for lower frequencies, say down
to 10 or 12c/s, 1uF would be barely adequate.

WwWWW.americanradiohistorv.com
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I'his means, of course, that the coupling capa-
citor 1s bulky and expensive if of high voltage rating,
and 1t 1s therefore not advisable 1o connect the Y-
input o a source of high peak potential such as
exists across line scan coils. Frame scan coils are
usually safe enough.

Where it is necessary to display line-scan, it is
best to connect a small resistor in series with the
scan coils and display the voltage across the resistor.
One side of the resistor can usually be earthed,
fortunately. A few inches of resistance wire, or a
6V motor headlamp bulb will usually serve as the
resistor. Only a volt or so will be developed across
the resistor on “ scan *, but the flyback peak will be
many times higher.

Audio Applications

Nothing has been said so far about audio wave-
forms. The display of these follows the same kind

“i1g. 6.—If the product C.R. in Fig. 5. is small com-
pared with the input puise width, differentiation
takes place as illustrated above.

of pattern as the waveforms already discussed, and
similar techniques and precautions are needed. It
will now be profitable to turn to an examination of
waveforrns where the horizontal axis is not a
temporal quantity. -

Dispiay of Non-temporal Quantities

The most important of these waveforms is
perhaps the display of the response curve of a
receiver, particularf;' the LF. or overall radio-
frequency response. Here the Y-axis is measured in
voltage, as hitherto, but the horizontal X-axis is not
time but frequency.

The reader will recognise in Fig. 7 (a) and (b)
two possible IF. amplifier characteristics. It is
usually quite important to establish a particular I.F.
response curve in the alignment of the L.F. ampli-
fier of a receiver, and this is especially true in the
case of F.M. and television receivers.

To produce such a display, it is necessary to
replace the normal time scale of the X-axis by a
frequency scale. This is possible if it can be
arranged for the frequency input to the I.F. ampli-

fig. 7.—Two possible I.F. amplifier characteristics.

fier to vary linearly with time; then the time
X-axis of the oscilloscope display, which is both
normal and convenient, can, instead of time,
represent frequency.

The Wobbulator

This artifice is in principle easy enough 10
arrange. All that is needed is for the timebase
generator of the oscilloscope to control an oscillator
so that as the sweep occurs, the frequency of a
signal generator increases (or decreases) exactly in
step. While the actual circuit arrangements of such
a “wobbulator” may be-—and usually are—
quite ‘complex, the principle is easy enough to
comprehend.

The output from the LF. amplifier used is at
radio frequency, and it is not necessary to display
the R.F. waveform itself as only the envelope of the
wave is important. Consequently the best place to

- ~
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connect to the oscilloscope Y-amplifier input is the
load resistor of the detector. Indeed, it may be
enough to use an audio point (or take-off), though
this is generally unwise for reasons which will
appear shortly. Instability can readily be prevented
by including—as near the detector as possible—a
resistor of about 10k to 50k.

Effect of Selective Circuits

It is important in taking such measurements for
the timebase generator to describe only a slow
sweep, especially where selective circuits are con-
cerned. If the sweep is too rapid, a good deal
of distortion of the response curve may appear
on the trace. This is because highly selec-
tive circuits have a considerable electrical inertia,

\

Markers

Vi

b

Fig. 8.—The discriminator characteristic of a VHF/
F.M. receiver—the marker pips are at 80kc/s
intervals.

causing voltages in these to build up rather slowly.
If this seems strange, the reader should remember
that the most selective circuits can cause severe
high-note cut-off—in other words, the frequencies
over about 3-4 kc/s disappear altogether. This
effect, which used to be very marked in the old days
when critical reaction was used in reception, is of
course due to the same inability of selective circuits
to cope with rapidly changing (high frequency)
voltages. A sweep of 50 c/s is really too high; it is
best to use a sweep of 10-18c/s, when all but crystal
filters can deal with the low frequency involved. It
will now be clear why an audio take-off point is not
generally very useful as a source to receive response
—the A.F. couplings usually cut off at a much
higher frequency than 10-18c/s. One would be able
to tell, of course, that a response curve existed, but
its shape would be far from representing reality.
The reader will recall that if one tunes rapidly
through an unmodulated carrier a “ plop ” sounds
in the loudspeaker. This “ plop” is nearly of sine
wave shape; it certainly is not a pair of sharp clicks
such as would be a better representation of the steep
sides of a good I.F. response curve.

In a television receiver it is possible to use a
somewhat higher * wobbulating” frequency, and
because the video amplifier has to have wide-band
characteristics, a good take-off point is the CRT
cathode. It is moreover readily accessible and con-
nections to it seldom cause serious instability. How-
ever, the wider band of frequencies to be covered
does cause problems in the “ wobbulator ».

For such response curves it is necessary to pro-
vide frequency markers onthe horizontal scale. These
may be omitted if comparisons only are required,
but their provision enormously increases the useful-
ness of the display. Several different methods can
be used. A popular and effective one is the use of
a “ringing”’ circuit to show “pips” at definite
frequency intervals. Brightness modulation of the
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electron beam of the oscilloscope gives instead of a
continuous trace a series of dots spaced by definite
frequency intervals. This is probably the more
accurate method, provided proper precautions are
taken in the circuit design. Alternatively, where a
double-beam oscilloscope tube is used, a sinusoidal
or pulsed trace of known freqency can be displayed
by one beam while the other trace describes the
waveform under investigation.

Discriminator Characteristics

In a VHF/F.M. receiver the discriminator
characteristic can readily be shewn (it will be like
Fig. 8—the pips are markers at intervals of 80kc/s
in frequency).

The best take-off point to obtain this trace is the
discriminator audio take-off point.

Other Uses

The foregoing examples are only a fraction of the
uses to which an oscilloscope can be put. Further
examples, which there is no space to describe,
include the detection of * parasitics” in an output
stage, measurement of wave frequencies, phase com-
panions and measurements, investigation of noise
levels, measurement of the Q of components, use as
a resonance detector and as a null point detector in
bridge measurements, detection and measurement of
intermodulation and harmonic distortion in audio
and video stages, to say nothing of the *face
generator ” displayed by the Royal Air Force at
last year’s Radio Show. The final article will deal
with the design of a simple oscilloscope, and it will
be shown how to add to it as time and funds permit
to produce an advanced insirument capable of
assisting materially in development work.

(To be continued)

WIDER VIEWING AREA
IN SCOTLAND

The Independent Television Authority has placed
an order with Pye Telecommunications Limited of
Cambridge, for the supply and installation of a
television re-transmission lirk in North East
Scotland. )

The Authority is setting up new television broad-
casting stations, to cover the area, at Durris in
Kincardineshire and at Mounteagle in Ross and
Cromarty. Durris will eventually receive pro-
grammes by Post Office Link, but this will not be
available for some months after the opening*of the
Mounteagle station. The Postmaster General has
therefore authorised the use of this re-transmission
link between Durris and Mounteagle.

The broadcast programmes from Durris will be
picked up by VHF receivers at Pikey Hill, a high
site near Elgin. From these receivers the pro-
grammes will be re-transmitted by Pye Microwave
equipment, working in the 7000Mc/s band, to
Mounteagle—a distance of 36 miles.

Pye Telecommunications Ltd. will supply and
instal all of the equipment for the link. The micro-
wave transmitters and receivers will be type
PTC MI1000G, which is designed for monochrome
or colour television signals, with accompanying
sound, using any of the standard systems—403,
525, or 625 lines. /

.
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Synchronisation

Flywheel
Pard 3

By R. Talks
COMMERCIAL CIRCUIT 2

jHIS circuit is shown in Fig. 13. It has the
advantage, for home construction, of not requiring
a discriminator transformer. The discriminator,
in fact, is not a balanced type as in the previous
circuit. That 1s to say, its output does not range
symmetrically above 4nd below zero; zero is one
limit of its output. Before we embark on a study
of this type of discriminator, let us clear up the
rest of the circuit.

Circuit Description

Here, V1 does the job of both sync separator
and phase discriminator. The remainder of the
circuit is very much as before. The oscillator
circuit is somewhat simplified; R18 limits grid
current and thereby increases the grid conduction
period because the grid current, being limited, has
to flow for a longer period to replace the charge

June, 1961

on C9. As before, R17 is taken to a point which
is near to H.T.+ for most of the cycle. The anode
is chosen, rather than H.T.+ itself, because the
latter connection gives heavy grid current damping
before oscillation starts and can prevent its starting
altogether. When the circuit is not oscillating, the
pentode anode conducts and the anode voltage is
very low, only 10 or so. Thus, grid damping is
considerably reduced by returning R17 to the
anode and there is no difficulty with self-starting.
In case 1t should be asked why there is no con-
denser nere to increase the rate of fall of the drive
waveform, it" must be revealed that for purely
practical reasons (such as limited plug and socket
connections on the line transformer) the only
suitable place to derive the feedback is g2 of
the line output valve. Unfortunately, due to ring-
ing on the waveform here, the pentode is brought
on again, slightly, via the pentode of V2 during
flyback. thus reducing EHT! The oscillator coil
consists of 740 turns (S1) and 2,265 turns (S2) of
42s.w.g. S.S.C. wire, other details being as before.

The reactance valve here must reduce oscillator
frequency as its grid is raised in potential. To
obtain the correct phase quadrature component
conveniently, we must feed the phase shift network
from the oscillator grid. In any case, the screen

All capacntors.AOOVW 20% +! R20 HT+
unless otherwise stated RI6 2°7KQ
All resistors Jswatt 10% 9‘50 33KQ %\\‘W
+15V unless otherwise stated 33K ' U
approx. cs C13 25uF
c2 cé T 180#F 200vw
‘—L 1500pF 68pF 10% >
. I ' .
a
KQ RS ) "/ (
A [ T Ra L]
i e _3.9;\40 &
A8 aoF PCF80
Ci R9 10% ( wem  mm see text
0047 b 150K
yF | =
a2 g
R2
27KQ
cHe / I
ECHB8I1 or [
ECH83 R8 c4
39 O022uF
KO
> R12
< R6 Rit 3900
RI 82KO 50KQ
1.8 N
MQ -4
- 20% RI3
> 105
R1O KQ
=
R7
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KQ T3 P 0:01
Os18pF KQ H
125VW
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Fig. 13.—A commercial circuit in which a discriminator transformer is not used.
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grid is not suitable because Sl is only a coupling
coil, not part ot the tuned circuit, and the g2
voltage is by no meanps a sine wave. To obtain
the antiphase component now, we need more than
90° phase shift which requires a two-stage RC
network. The components are C6R7, C5R9. The
reactance valve receives its bias from two sources.
There is an adjustable bias derived from H.T.+
via R19, R12, R13 and R14. This is set by R11,
which is the line hold control. It is added via
R10 to the control voltage arriving via R6. This
latter resistor, with C4, forms the flywheel filter,
whilst R8 and C3 are the damping circuit. F1 is
a Ferroxcube bead grid stopper to suppress a high
frequency parasitic oscillation—a 47Q resistor
should serve equally well.

Discriminator Action

It is now time to consider the discriminator, and
it is as well to study the principle first. For the
moment, consider that the heptode has a small
positive voltage on g2 and g4 and zero voltage on
g3 so that the anode can draw current when gl
permits. Normal sync separation is carried out
on gl, so that the valve can only conduct on the
tips of the sync pulses. The anode is supplied
with the timebase waveform via a condenser C
(see Fig. 14a). Rl supplies some steady positive
voltage to keep the anode above zero throughout
the whole waveform. R2 is a high resistance.
When a sync pulse brings gl up to zero voltage,
the anode draws current and, because R2 is high,
the anode voltage falls below the knee, in fact
practically to zero. The anode current is equal
to the voltage at S divided by R2 and so is
dependent upon the position of the sync pulse
relative to the timebase waveform. The anode
current is drawn via C, which becomes charged,
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the amount of charge being determined by the
average anode current over the conduction (i.e.
sync pulse) period. So the average voltage at S
varies with the relative phase of the waveforms.
It is only the small variations in what is a relatively
large voltage that interest us, but this is no different

R

®)

Fig. 15.—The positions of the sync pulses at the
centre (a) and each end (b) and (¢) of the puli-in
range.

CY

from taking the output from our, carlier, balanced
discriminator and adding a steady voltage to it.
With suitable arrangements to provide the react-
ance valve with correct bias, then we have so far
no difference from the behaviour discussed earlier.
As we have just seen, the average anode current
determines the charge acquired by C, and this in
turn depends upon the average voltage of the time-
base waveform over the sync-pulse period. Thus,
sync pulses falling outside the
PON region give the same result
as pulses symmetrically situated
around O. Pull-in will therefore
occur at points also symmetrically
situated with respect to O. In
practice, the timebase waveform
shown is hard to produce and

(b)

@)
Fig. 14.—(a) The circuit of V1 in Fig, |3, for purposes
of analysis.

(b) The desired timebase waveform.

(c) The sawtooth waveform derived from the drive
waveform.

the sawtooth of Fig. 14c takes its
place. A sawtooth is easily
derived from the drive waveform
and this, in principle, is how
the discriminator of Fig. 13 works. In point of
fact, a non-linear sawtooth is used to overcome
the centring problem which must be discussed next.

Fig. 15 shows the positions of the sync pulses
at the centre (a) and each end (b) and (c) of the
pull-in range. Here we take 15usec flyback and
10usec sync pulses. At the minimum (Fig. 15b),
flyback starts lusec beforc the leading edge of the
sync pulse. The front porch is 1.5 to 2usec long,
so here the right-hand side is not folded over, but
at the centre of the pull-in range 0.5 to lusec of
‘picture is on the flyback. Ideally, we require each
end of the pull-in range to produce equal folding
at each side, then the centre of the pull-in range
exactly centres the picture within the raster. In
any casc, the centre of the pull-in range should not
produce folding. We can achieve this if we raise
the discriminator current, when the timebase is
out of sync, above the level corresponding to
in-sync at O (Fig. 15a). This is achieved by using
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a non-linear sawtooth. The level of this is some-
what higher, at O' (see Fig. 16a). Now, when the
timebase runs well out of sync, the sync pulses
quickly pass through the whole waveform. The
control voltage then corresponds to the average
level of the whole waveform, ie. O'. As the

1

]

'

[} '
B :

Fig. 16.—When a curved sawtooth is used, O is the
centre of the pull-in-range, but not of the hold range.

.oscillator frequency is brought towards sync, con-
‘trol voltages build up, one way or the other, from
this level. POIN remains reasonably linear, so O!
is the centre of the pull-in range. The only diffi-
culty introduced by this curved sawtooth is that
O' is not the centre of the hold range still. This
.in itself is not important, but it gives a poor feel
to the line hold control and can give rise to con-
fusion when trying to set it to the centre of the
pull-in range. The ends of the hold range are
shown in Fig. 16b somewhat exaggeratedly. They
are the positions where the charge passing through
the discriminator reaches extreme values. Pulses
passing outwards through these points, as shown
by the arrows, reverse the direction of change of
discriminator output. The hold range is simply
recentred by allowing the bottom part of the
curved sawtooth to fall below zero. The point
where it reaches zero is one end of the hold range
(see Fig. 17). This is the actual arrangement of
Fig. 13. Here the drive waveform is integrated
via R21 and C15; R22 is high and merely provides
a D.C. path between grid and cathode of the line
output valve. Change of Cl15 changes the curva-
ture of the sawtooth and so the picture centring.
It also changes the slope of PO'N and with it the
pull-in range. R12 and R13 set the operating bias
range of the reactance valve. R14 sets the D.C.
level of the sawtooth.

Effects of Frame Sync Pulses

The only remaining problem is that of the frame
sync pulses. Normally, they would increase the
conduction time of the discriminator. It would
conduct everywhere where gl is at zero and the
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sawtooth above zero. This would, of course,
change the discriminator output. (The result of
this is easily seen by shorting g3 to earth!) This
is prevented by controlling the anode current not
only from gl but also from g3. A gating sine
wave is applied here. It is derived, via a capaci-
tive potentiometer C10 and Cl1 (to prevent phase
shift), from the grid of the-oscillator. So, its
positive peak always comes at the middle of the
falling portion of the sawtooth. When the valve
conducts, g3 draws grid current which charges C10
and Cll. When the timebase is in sync, then g3
is at zero at the tip of each sync pulse but at a
short distance each side of the sync pulse it is
negative and cuts off anode current regardless of
the voltage on gl. Thus, it allows the frame pulses
to increase the conduction period only a small
amount, and the resulting curvature recovers
during the remainder of the frame blanking,
leaving only a small residual amount at the top of
the picture. The waveforms are shown in Fig. 18.
This gating at g3 also renders the discriminator
immune to spurious signals except those very near
to the sync pulse itself. However, it does raise a
problem with out-of-sync behaviour.

Out-of-Sync Behaviour

Suppose, due to interference, the timebase
becomes out of svnc and that the time constant of
the g3 circuit 1s long. Then the g3 waveform
remains much the same for many lines, i.e. its tip
just comes up to zero. Now the discriminator does
not conduct at all, because sync pulses do
not coincide with the g3 conduction period. The
oscillator therefore drifts further and further out
of sync. Eventually the bias on g3 would leak
away and conduction of the discriminator become
possible again, but, at the best, g3 could only
permit conduction over slightly more than the
positive half-cycle of the sine wave and pull-in
behaviour would, to say the least, be adversely
affected. These defects are overcome in two ways.
First, the g3 time constant is short—only a few

(Continued on page 487)

Ends of Hold range
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Centre of pull=in range

Fig. 17.—The hold range is recentered by allowing
the bottom part of the curved sawtooth to fall below
zero.
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The fol(’bur Code

j HERE are two general methods of indicating
the value and tolerance of resistors, apart, of course,
from direct printing on the component. The first,
and more general method, is to use a system of
coloured bands where the first band indicates the
first figure, the second the second figure, the third
band the multiplier and the fourth the tolerance.

Black represents zero, brown one, red -two, and
so on (see Fig. 1). The recognition of resistor
values by one quick glance is not such a difficult
operation as the table may at first sight suggest.
A little practice with a few resistors taken at
random from a box 1s far better than prolonged
study of the table, and once learned from practical
handling, the system sticks in the mind and there
is no conscious working out involved. For example,
if a resistor is selected which has a third band
coloured green, one immediately knows that the
value is in megohms, and if the third band is
yellow, the value is in hundreds of thousands;
orange, tens of thousands; red, thousands; and
brown, hundreds. '

The first and second bands denote
the precise value. As a practical

READING RESISTOR VALUES

90k (—10per cent) to 110k (-+10per cent).
Where there is no fourth band, the tolerance
is plus or minus 20per cent. A silver band indi-
cates a tolerance of 10per cent, gold Sper cent.
Close tolerance resistors are denoted by a fourth
band of brown, lper cent, or red, 2per cent.
Tolerance should not be confused with stability,
which means the desirable property of maintaining
the stated value over varying conditions (temper-
ature, etc.). High stability resistors are marked
with a fifth band of salmon pink, or the back-
ground body colour may be salmon pink.

The other general method of colour coding
resistors 1s by marking the body with the first
significant colour, the tip with the second, a spot
or band on the body denoting the number of
noughts. For example, a 47,000 (47k) resistor
would have a main body colour of yellow (4), a
tip of violet (7) and a spot on the body of orange
(three noughts). The tolerance is marked on the
other tip, and as this is usually gold or silver (if
any at all) no confusion is caused as a rule. [

example, the bias resistor in the
cathode circuit of a valve may be
orange, orange, brown, which denotes
3-orange, 3-orange, one nought-brown,
or 3300 (©2=ohm, kQQ=kilo ohms or
thausand ohms, MQO=megohm or
million ochms). Another common value

; h . 0. Black

for a bias resistor is brown, green,
brown, or 1501, i l. Brown

Where the third band is black this - brow
is not to be counted at all (no noughts).
For example, a feedback resistor may 2. Red
be coloured vyellow, violet, black
=47Q (only the first two bands have 3. Orange
significance). Values of less than 10{}
are not often encountered but are 4. Yellow

denoted by a black band, a coloured
band to denote the value followed by
another black band. If the second band
were green the value would therefore
be 5{}, Where the second band is
black this denotes 0, which is added
to the first band. For example, a

resistor of 50Q would be coloured Second
green (5), black (0) (no noughts).
Further frequently met values are
470,0002 (470k), yellow, violet, yellow;
Number o

1,000,000 (1M), brown, black, green;
820,000k (820k), grey, red, yellow;
2:2M, red, red, green.

When a fourth band follows the
third this represents tolerance. This
means that the actual value will be
within certain limits of that stated by
the coloured bands. For cxample, a
*“ 100k ” resistor with a silver band
might, in fact have any value from

First Number—Body

A Brown Band at the extreme end indicates + |9, tolerance.
A Red Band at the extreme end indicates + 29, tolerance.

A Gold Band at the extreme end indicates -+ 5%, tolerance.
A Silver Band at the extreme end indicates + 109, tolerance.
No Band at the extreme end indicates 209, tolerance.

A Salmon Band indicates high stability.

RESISTOR COLOUR CODE—Fig. |

BODY SPOT TIP

5. Green

Blue

o
b

Mauve

Grey

© @™ o~

White

I & 3 COLOUR BANDS

-

or Yellow =4
Band 1)

Number—Tip
or Mauve =7
Band 2

Orange=3
} J

r47,000Q (47k)

Noushts—Spot
or
Band 3
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TUNED CIRCUITS

By K. Royal

j‘lE tuned circuit, representing the very foundation of all radio
and television receivers, merits a practical analysis. In its simplest
form it comprises inductance L and capacitance C, with resistance R
contributed primarily by the resistance of the wire making up the
inductance. A series-tuned circuit revealing these elements is shown

in Fig. 1.

Reactance

Both inductance and capacitance behave in A.C.
and signal-frequency circuits rather like resistance
behaves in D.C. circuits. That is, they resist the
flow of current. In a resistive circuit, this, of
course, is called resistance, but in inductive and
capacitive circuits the effect is called rcactance,
denoted by the capital letier X. The inclusion of
a miniature L or C at the base of the X, such as
XL or Xc signifies inductive reactance and capaci-
tive reactance respectively.

Reactance, like resistance, is mcasured in ohms,
and depends upon the frequency of the applied

signal.
XL = 2#fLL
where f is the frequency of the signal in cycles
per sccond (¢/s) and L the inductance in Henrys.
Xc = 106/2~fC
where C is the capacitance in microfarads.

The signal voltage applied to the tuned circuit
in Fig. 1 is denoted Es, and the signal current by
I. From Ohm’s law, the voltage ER developed
across R is simply I X R, and similarly the voltage
EL developed across L is I x XL and voltage Ec
developed across C is I X Xc.

Atthough ER + EL + Ec must equal Es, the
waveforms of these three voltages

L0QQQQQ0

Looking at only one reactive element at
resonance—say the inductance—by substituting
Es/R for term I in the formula EL = I x XL is
obtained a new formula, which is

EL = Es x 2+fL/R
By applying some typical values, such as
f = 2Mc/s, L = 60;H, and R = 5(, is obtained
EL = 27 x 2 x 106 X 60 x 108 X Es/R,
which works out to EL = Es X 150 approximatcly.

This mathematics proves beyond any doubt that
the signal voltage developed across the inductance
at resonance is approximately 150 times greater
than the signal voltage actually applied to the
tuncd circuit! The same exercise can be applied
to the voltage developed across the capacitance at
resonance, with similar results.

Magnification Factor or Q

The ratio EL/Es corresponds to the magnifica-
tion factor or Q of the tuned circuit. The greater
the Q value, symbolising * quality ’, the greater the
magnification factor or voltage step up between that
applied to the circuit and that developed across
the inducrance or capacitance. Q is thus equal
to 27fL./R, and will be highest when L is highest
and R is lowest.

do not occur exactly in step with < |
each other. The voltage waveform = 7
across C is always 90° behind that x |
across R, while the voltage wave- RS ER
form across L is always 90° in front = ' £r
of that across R, as shown diagram- ]4__‘7_
atically in Fig. 2. This means, then, > [
that the voltage waveform across Es L EL
either L or C is 180° out of step ¢
with the voltage waveform across *——r
the opposite reactive element. - 1A o
Resonance T ‘
Now, when the wvoltage across
both L and C is equal, such as when  Fijg. | (above).—The basic
XL = Xg¢, it follows that EL will elements of a tuned cir-
exactly cancel out Ec. This, in fact, cuit: R is the equivalent Ec
happens, and the condition is series resistance of the ———
called resonance (e.s. XL = XC,  tuned circuit which takes
from which can be derived into account the skin
fo = 10°/27v(LC), where fo is the  effect of the coil wire at
resonant frequency in kc/s, L the radio frequencies.

inductance in pH, and C the capa-
citance in pF). Thus, at resonance,
ER is equal to Es, and if R is pur-
posely arranged to be small, which it
often is, then the current I is limited
only by that value (e.g. I = Es/R).

Fig. 2. (right)—The vol-
tages developed across
R,Land C do not occur exactly in step with each other—as shown. The
voltages across L and C are 180° out of step with each other, and each
90° out of step with the voltage developed across R.

90 O 90 180 270 360 90
- Phase
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In most tuned circuits the inductance is fixed
and the capacitance 1s variable, thereby permitting
the resonant frequency to be adjusted over the
required operating band. If the voltage across
the inductance is plotted against frequency in
proximity to the resonant trequency, a typical
response curve of a tuned circuit will be obtained,
as shown in Fig. 3. At the resonant frequency
the voitage is at maximum and drops either side
of the resonant pomnt. The rate at which the
curve falls is a measure of the selectivity of the
tuned circuit, and a high degree of selectivity is
often required to prevent-a station slightly removed
in frequency from that to which the circuit 1s
tuned from causing interference to the wanted
station.

In other words, the tuned circuit should only
accept the required signal and reject or severely
attenuate other signals of slightly displaced
frequency. In order to do this where there are
a large number of stations operating very close
together, such as on the medium waveband after
dark, the overall response curve of the receiver

Fig. 3.—A typical response curve of a tuned circuit,
shawing the half power points and the bandwidth.

is required to be very sharp indeed—the receiver
should have good selectivity. There is, of course,
a limit as to how sharp such a curve can be made
on commercial sets, and, because of the small
spacing between certain stations, it is often
impossible to separate them on an ordinary
amplitude-modulated receiver. If the curve is
made too sharp, it tends to suppress some of the
sidebands of the required signal and as a con-
sequence attenuate the higher audio frequencies of
the transmission. Nevertheless, it is sometimes
better for this to happen than receive persistent
background interference on the required
programme.

Q can also be used as a measure of selectivity,
and it can be defined in terms of selectivity or
bandwidth. Referring again to the response curve
in Fig. 3, the bandwidth is defined as those
frequencies (f2 — f1), which correspond to points
either side of resorance where the signal voltage
is 0707 of the maximum value. These points
are sometimes called ‘ half power points’. It can
be shown that Q is approximately equal to
fo/(f2 — f1). Thus, if fo is 2Mc/s and (f2 — f1)
is 20kc/s, then Q = 2,000,000/20,000, which 1s

Fig. 4.—In television tuned circuits, a large band-

width is required to accommodate the sidebands of

the high video frequencies. This is accomplished ‘by

the use of staggered tuned circuits and by resistive
damping.

equal to 100. Similarlv, the bandwidth (2 — f1)
of any tuned circuit with a known Q can be found
from fo/Q.

Two major points have thus evolved from this
discussion of Q: one is that the higher the Q the
higher the gain or output voltage from a reactive
element in the tuned circuit, and the other is
the higher the Q, the greater the selectivity and
Jiscrimination against adjacent stations. Further,
high valucs of Q can be obtained by keeping the
resistance of the inductance as low as possible.

PRACTICAL TELEVISION
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In the early days of crystal receivers, high Q coils
were obtainea by the use of relatively large
diameter wire wound on formers of 3in. or greater
diameter. The modern trend is to use less wire
(and thus obtain a smaller resistance) whilst pro-
viding the required inductance value by low-loss
dust-iron or ferrite cores.

It shouid be mentioned that the factor R is
the equivalent series resistance of the tuned circuit
which takes into account the skin effect of the
wire at radio frequencies. R.F. currents in a coil
tend to flow nearer the outside surface of the wire
as the frequency is raised, which, in effect,
increases the resistance with increase in frequency,
since the area through which the current flows is
reduced. This factor, therefore, causes the Q to
fall with increase in frequency. But, on the other

Max. &
0707 of E

/

Signal €

T SR
n

fo

hand, it has been shown that the Q rises as the
frequency is increased (Q = 2«fL/R), and the
total effect is that the Q remains substantially
constant over a given frequéncy band.

The Tuning Capacitor

The tuning capacitor itself also has an R loss,
but this is usually very small these days, and most
capacitors used for R.F. circuits can be classified
as being high-Q. The effective Q of a capacitor
is equal to 1/2rfCR, where R is the dielectric
loss. g

w
E
o
o
Frequency
I 3IMcfs |
The signal voltage developed across the

capacitor at resonance, as has been shown, is of
equal amplitude to that developed across the
inductance, but of opposite phase. Thus, the
coupling from the tuned circuit can either be from
the inductance or from the capacitance, and, in
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both cases, the magnification of the circuit is
obtained.

However, when a tuned circuit is connected to
other circuits, such as a valve anode, grid, diode
or to an aerial, via a coupling capacitor or coil,
the tuned circuit is loaded by the external circuit
and the eftective Q is reduced. The: external
loading can, in effect, be considered as an increase
in the value of R. It is for this reason that the
loading on tuned circuits must be kept as small
as possible if the selectivity is to be preserved.

This effect has been noticed by most experi-
menters and service technicians when, for the
purpose of a test, the aerial has been removed
from the normal aerial socket and connected direct

Fig. 5.—Damping is applied to a tuned
gircuit (by adding resistor R) to reduce
the Q and increase the bandwidth.

to the control grid of the first
valve to which the tuning coil is
connected. This action may have
mcreased  the ‘strength  of  the
signals, but it has more than likely
resulted In scveral signals being
picked up at the same point on
the tuning dial simultaneously.

an external aerial is connected to a
portable receiver. If the aerial is
extra long, then the aerial tuned circuit or ferrite
acrial is loaded heavily by the R losses in the
aerial, and the selectivity is considerably impaired.
Coupling such an acrial through a small value
capacitor reduces the loading and restores
sclectivity.

The same often applies when

TELEVISION June, 1961

On an average receiver, of course, there are
several tuned circuits, and the effect of these
enhances the overall selectivity, so damping just
one circuit may not detract too much from the
total selectivity. However, in a simple diode
receiver. such as a crystal set, where only one
tuned circuit is employed, heavy damping owing
to too close an aerial coupling or low-Q circuit
will result in the local station being received almost
over the entire tuning range.

On television receivers, especially in the vision
LF. stages, the selectivity must not be too sharp,
since a 3Mc/s bandwidth is necessary to allow
the higher trequency vision signal sidebands to
pass through the receiver without attenuation.
Stagger-tuned circuits are generally adopted, so
that the resultant effect is a response curve with a
flat top and steep sides, as shown in Fig. 4. In
some cases, the required bandwidth can only be
achieved by damping the tuned circuit with a
resistor, as shown in Fig. 5, to reduce the
effective Q.

Positive fcedback or so-called reaction has the
cftect of increasing the Q of a tuned circuit, and
this arnfice was employed quite extensively in the
carly days of radio. The tuned circuit was con-
nected to the grid of the valve and some of the
signal was picked up from the anode and fed back
to the grid via a small coupling winding on the
coil. Too great a coupling, of course, makes the
stage mto an oscillator, but if the feedback
coupling 1s adjusted to be just below the point
giving oscillation, a negative resistance is reflected
across the tuned circuit which cancels the positive
resistance R. This arrangement is sometimes
known as Q-multiplication.

Comprehensive Television Installation

Thirteen Marconi closed-circuit television
camera channels and associated equipment form
an integral part of a new automatic routing system,
to facilitate the inspection of new car bodies at
the Standard-Triumph Motor Company’s Works
at Coventry. The installation is claimed by
Standard-Triumph to be unique and the most
advanced in the world in terms of efficiency and
rigidity of control.

The cars arrive on conveyor belts from the manu-
facturing areas into a new extension hall for further
inspection. Each of the various types of vehicle is
carried in a special skip which incorporates trip
devices peculiar to the type it is intended to carry.
These trips actuate routing mechanisms on the
conveyor belt system to channel the vehicles to
their correct destinations in the area quite auto-
matically. Here they undergo a series of stringent
inspections after which the “passes” are auto-
matically delivered to other floors while any rejects
are diverted along a rectification line for further
work to be done on them.

The closed circuit television installation fulfils
several functions in the routing and inspection pro-
cesses, and for these the cameras are installed at
strategic points within the area. At a central Control
Room five Marconi 14in. monitors provide pictures
from five cameras mounted in various parts of the

body storage area to enable controllers to identify
the various types of car bodies passing along the
conveyor belts and to keep the Programming
Department constantly informed of the current
position. Details of the colour and other relevant
data are carried in code form on a card on each
vehicle.

Any of the remaining eight cameras can be
switched to the sixth picture monitor and this
enables a controller to keep a close watch on the
passage of vehicles at all stages of progress. He can
ensure that no mishap occurs; he can check that
the cars are moving along their programmed routes;
he can foresee where bottlenecks are likely to occur
and take steps to avoid them, and generally expedite
the progress through the inspection area. The use
of television thus enables all this supervision to be
carried out from a central point and removes the
necessity for a man to be stationed at every point
equipped with an open telephone line to the Pro-
gramme Dept.

The Marconi installation consists of thirteen
camera channels Type BDS871 and cight 14in.
picture monitors Type BD879, together with
ancillary equipment. The thirteen control units
which form part of the camera channels are con-
tained in a single rack-mounting unit with an
oscilloscope for monitoring purposes.
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DIRECT FROM OUR FACTORY FURTHER HUGE PURCHASES DIRECT FROM SOURCE
Due to the increasing dewmand for our wide range of CRTs 1 vs
and our etficient bandling methods we ofter unbeatable value,
REGUNNED TUBES have new Guns Getters, Aquadac Coating, Bases, ete, TABLE MODELS. FAMOUS MAKERS. Complete with all
TOP QUALITY GUARANTEED 6 MONTHS 12 MONTHS 12 MONTHS VH:IW‘» and tubes, a Ungq-lmlled in vulug- They are untested
Carriage and Insurance 12[6 SECONDS REGUNNED BRAND NEW and not guaranteed to be in working order.
CRM92, MW22.7, MW22-14, MW22-14C, £1 10 £3 TYPES AMAZ'NGLY POPULAR-IDEAL SECOND SETS
MW2e-17, MW22-18 = Mw31/74 u
i2KPA, 181K, CIZB, CRMIZI, CRMIZIA, 1 2 (== £3 1 9 (91:,6‘”
CRMIZIB, CRMI22, CRM123, MWSL-14C, L £4.15 £3-10
MW31/18, MW31/18, MW31/74 NW36/44 1"
141K, 7201A, CI4FM. CRMI41, CRM142, : 1 4 — £ 5 1 9
ORMi43. MW36-24. MW36-44 £2 £4 W ae/2t Piai
ﬂév'ik.'i}s""" CRM171, CRM172, MW43-64, 2" 5 CHA TV a0
i dvas o oo e+ oo 15 415 || { | (12 3 GHANNEL Tve 8ur )
. iB, X : - . & p.
MW43-30, MW4L.1, 17A8P4 £3-15 £5-15 ”“?&’“4 14" 5 CHANNEL TVs 85/- (*.5")
AW53-80, CRMP12, MWB53-20, MW58-80 - - i
PLEASE NOTE: Many other types not listed available. S.A.E. enquiries. External ITV GConverters with

SPECIAL NEW TUBES
AW 43/80 .. 0.0
b P& 12/6
101 £5.0.07 ¢ P ¥

ISOLATION TRANSFORMERS New improved
types. low capacity, stuall s1ze and tag terminat,

I AC 2000350V, Becondaries Nil,  +23%,
+50% BOOST for 2v., 4v., #.3v., 12v. or liv.
Tubwes, 12/6 each.

SPARES. For all TV Bets, Including 8can Coils,
Line, Block and Frame Transformers, ete. 8.A.E,

TURRET TUNERS. New Pye. 35 Mcgs. 39 IG

Complete with valvea.
AERIALS

BB(/ITA 3 Element Comlbined, 32/8. Post 2/8.
12in. TV's. 5 channel table wmodels incinding
epeaker, line trans., cabinet. Top makes requining
only valves and tube to cowmplete your chowe
i available (carr. 4/-). (Or £8 per

dozen, carr. free). 15/'

l4iz. TV's 5 channel as above 35
(cari. 4/-). I'
VALVES ALL GUARANTEED 3 MONTHS
L81 §OILED, AMAZING 4/6
VALUE AT ONLY

MULTIMETER
Reads A.C. and D.C. volts to 1000. B ranges at
1000 ohms. per volt. D.C, current 3§ rankes to
506G M.A.  Resistance reading to 200K in 2 ranges.
Coipplete with Prode.  S8/8. P.I. 1/6.

LOUDSPEAKERS

TOP MA&ES—MANUFACTURER FRESH

24m., 18/, /-; 3w, 1874, mn. 16/-3
6o, 18/-; Nln 19[—' Hhn., 22/6; 1An., 25/6;
7 x din. elhpt,n.al 16/8; 9 x sin. clhptn.al 22/6

10 x fin, elliptical. 23/6 Riu, Stentorian 15 ohus
HIRLe, 80/-, lhn. lironze “Wharfedale™, 89/-;
12in. Closed Pietd, 27/6.

STOP PRESS, ¥ x 13in. Hi-Fi (10 Watt), 35/-,

RECTIFIERS

For Chargers, selenium, full wave, 12 voit, 3-4
ampa, B/8; (Carr, 1/); 250 v. X0 mA, 5f-; BMI,
8/6; RM2, 8/-; RM3. 9/-; RM4, 15/6; RM3, 21/-;
14A89, 17/-; 14497, 23/-: 14A100, 2b/-: lhl{(‘l-
1-15-1. 7/9, 1sRAI-1-16-1, 2/8; 1ARD2- .
14/-: B4RAL2-8-2, 17/; 14RA1-2-%.3, 20/-

EY51°555T416 U25%50%78/-

power pack
Hammered finish. Very comwpact. Gain and
Trimming controls, Listed at £7.7. 3
Carriage 2/8. OUR PRICE

“RADAR” CATHODE TESTER-REACTIVATOR
Type 202, Limited Quantity. " lu  makers
cartons, with operating Instructions. £1 8.1 8.0

DIODES. Sil.lt ONE 125 v. 500 M.A. 2 in series
make superior replacement for R.M.4 and B.M.5.
8/~ each.

TEST SETS TYPE 74A
A service acnpe easily convertible for standard
use, 2007250 v.a.c., all valves, E.C.R.30
tube, excelleut vase worth £10. Qur £4.10.0

price.
100 RESISTORS 6/6
100 CONDENSERS 10/-

Mipiature Cerawnic and siver Mica Condensers,
8 pF t0 5,500 pF. LIST VALUE OVER £5.

€0-AX standard and low loss, 25 yde. 12/6.
5 vds., 22/6, 100 yds,, 42/8. Co-ax Pluge 1/3.
Wall outlet boxes 3/6.

% VALVES

BY RETURN OF POST %

SPECIAL OFFER

109, DISCOUNT 3 °iikcnascrs

o! any SIX VALVES marked in biack type (15%

NEW LOW PRICES
GUARANTEED 3 MONTHS

FREE TRANSIT INSURANCE. All valves are new

or of fuily gnarantedd ex-Government or exrequip-

ment origin.

datisiaction or Money back Guarap~

m dozen). Poat: 1 valve, 6d., 2-11, 1/-. tee on wonds i returned unused within 14 dave,
(e 221 5/-8AQ5 6/-|BKoUT 6/6)5X5GT B/8]12K74T 5/~ 4-5 78| DABO 2/8 bb(AO 19/-1 ELs0 8- N37 11/~ 8021504 UCLE3 13/8

IAHGT  §/-|6ATH 8/- 8K 7 5197 LIRS 1 5 Vi DA(,‘3 8/9 58| ELr4 - N8 15/- 4/6| UF41 8/6
1A7GT 11/3|6AU6 78| BK7G 2/3|785 UCDhGB2/8 DA /9 6/-| ELSO 6/-|N108  18/-1T41 78| UF42 5/8
1C3GT 86| %B7 8/6|3K7GT 4/9 ALBGT 8/ DAFU') 3 bC 6/6| EL91 4/6{N152 B;8(TDD4 72/6|UFa0 248
15 8/6|R3G 3/6{ K3 114- 52K U 16/6| DF33 9/9| B 8/9| EM34 816 P41 6| Uls 8/-| UFu3 8/9
D 9/9(5BAR 6/-(6K8G 5/6 7 633K U 10/6| DFO1 3/9 F(&‘-ﬁ 7/9| EM80  8/6 (P61 2/3{UL8 8/-|UF86 14/8
1H5GT 8/3|6B14 59| nK3UT 9/8|7CH T3 2NK7  4/9(54KU  8/9| LI98 73| ECF%0  8/6| EMR1 819 PABLBOHI- u22 6/81 UFs9 k{0
1L4 8/6!6B1i6G 12/6|6K25 U6 7110 8/3|125K7GT4/9|651BT 18- 2 EMR{  B/8(PCC84  7/-| U2 15//- UL4 k8
1LDb5  3/6|s5BII6 67| L1 12/617H7 7/6| 12SN7GT 618PT 11/~ EM85 10/8|PCC85 /3 U25 12/6|UL44 11/=
1LNS  4/8|6BJ8 67-| 618 98/8| 7K7 /6 8/6(75 - KNSl 168/-[ PCCRY  19/-| U286 8/ L 8/9
INSGT 9/9|sBW8  7/9|8L4G W37 8/6,12Y4G 8/-177 6/6 EY51 IPCCRE 1876 | U31 7/18 UL34 718
1IR3 5/8(sBW7  §9l8L7IG 8/-|7R7 10/8{19AQ5 /B(78 6/6 Small 8/-| PCF80  7/-| U35 11/-|UM80  9/6
134 8/-[88X8 4/915L1Y 86| 737 g/=1 198G3G 16/-( 80 5/9 EYS6 8/-] PCF%2  2/3|U37 26/-|URIC 8/8
1435 4/9|8C4 36|61y 12/8|7V7 719 20 3/8( 3 9/6 E7Z35 5/6| PUF84 18/- 1 U43 8/-1UUs 1278
1T4 3701 B/t | sLLR 8/-17Y4 7/-| 20F2 8/6|3JAV 8/ EZ10 6/6| PCLR3  7/3] USO 5/8| UU7 /6
2021 4/4|sCo 4/9|iLD12 U674 718 ’!)Ll 16/-) LLTZ6GT 741 71-| PCLA3 10/8|U52 49, UU8 17/-
3A4 4/9|8C9 8/9]sL20 3, 3 b/9 10/8 BZ80 8/-| PCLR4  7/8|L78 86| UYIN 11/-
8A5 9f-16UDBG 21)-] 5N 12/ 1438 13/- BZ81 6/6| PEN25 4/6|U%% b/-lUY21 11/
& 17/-1307¢A)  5/6 GTIC 71-| PEN4S  FsfU10T 11/-1UY4] -1
3Q 15/« | 3N7(E) Gy 8/9| PEN4§  5/3| 11281 9/61UY85  6/6

3 25 ARG df-| 908 15/-| E HARCRO 9/6| PL33 8/3| Uun2  1b/-| VR10B/30
LoLI4  ?/3]|25L8G  6/9 55/- b HL41DD9/6 | PL36  19/6| 30y - 5/6

10LD3 79| 25LUGT 8)- 2/-| EAF 2/-l HVR2 7161 PL38  16/6(11429 7/-| VR150/30

IOLD1114/8(28Y5G  8/-|v 8/9| EB31 1/8| EF50~-USA | K L35 78| PLAL 8/6( U339  I1l/- 8

WLDl2 8/8!25724G 73 2/6| E341 - -] KT32 69| PLES 619 U 103 976 WBIM 11/~

0rLs l:‘l- ’5/,} 8f- 10/-( £831 3/6| EF54 3/3] KT33C 8/8|PLA3 8/9 U404 ﬁ[— w7e 81=

tOPL4 v 4/-1 KB 1 KT38 9/-lPLES 8f-| L¥0 w77 4/6

1"Pi8 442 KT44 76| PMs4 11/-{ CABCRO 8/6 Wil 8

3| 12A6 4/~ KT45 8/6| PX25 11/6] UAF4z B/-|XEIM 11/

124 H7 219 KTil 3/8| Y31 79| U B4 8/-1 X63 /6

L2A s . I} /- KT+2 6/3{PY32  10/-| UBC41 7/9{Xb6b 11/-

12818 o K(!l"Ll /8 8/6 KTH6 12/t | PYS0 7(-|uBCBL 10/-| X66 11/-

12AT7  5/6|20L1 - 46 KT76  8/L{1rYsl Bi-| UBF80 8/6|X76M 12/-

124067 @/-|30P3  12/6 2618 gl KTVl 14/~ PYR2 8/3 | UnBK 719 X78 14/8

124X7 8/9|30Pl2 3/- 21/~ 2 KTW&1 5/9|PY83 76| UBL  14/6|X79 18/8

bU{hT 10/6]:2BA6  8/-[30PLE  6/9|CCU35 14/-|ECI0 3/8( EL32 4/8| KTW62 5/9| PZ30 /6| UCH84 14/6| XR1 B/~

BUSG  8/3|12BEE  8/8[30PL1 10/8|CL33  11/8| BC91 4/6| EL33 8/- KTW8Y 5/8|RI1B 11/-| UCces  7/9| Y63 6/3

BVAG 5/6( 12817 10/8]351.6GT 9/-|CY31 /8| HCC31  B/6| EL3S 7/-|KTZ88 5/t R19 1}/-|UCKFS0 186/-| %63 b/

nV'iGT 8/6[12C8 8/81145W 4 G/8| D3 18| ECC32  4/-|EL37  11/6/ L83 2{9{oD)8 8/6| UCH21 12/6|263 5/

X2 8/-1 1281  18/8|3574GT 5/3| h77 3/8| KCCB3  4/6|FL38  12/6|LN152  7/-|SP§ 3/6/UCH42 7/6(Z66 8/6

8 /6] 6X ¢ 5/-| 1205GT 3/8|#5Z3GT 4/8 1152 5/ ECC34  9/-| EL4L 84-| L7119 P41 2/¢| UCHN1 8/6|Z77 4/9
6AMS 3/-18KaG 51- 8X5( S5{-11277GT A13132 st hasn 1276l Beess  RfTEL? 9/-1MUT 8-l SPBL 2/¢! UCLR2 11/3! Z719 4/8~

Post: 2 Ibs. 176, 4 1bs. 2/-; 7 1bs. 2/9, 15 lbs. 3/6, etc. No C.O.D ALL ITEMS 5% & POST FREE IN DOZENS.

TECHNICAL TRADING CO.
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Television Tubes

C.W.0. or C.O.

TELEVIEWER SUPPLIES

95 Coldmore Road, Walsall, Staffs.

Rebuil¢

18
Months’
Guarantee
on all
Tubes

D. carr. and ins. 10/-.

TINNOX

AERBIALS

BAND 1

H Array Chimney Mounting .. 52/4
10/- gladly refunded on old 17 and 2lin. tubes. REPAIR KITS
Band IIi Folded Dipole With Insulator. Complete ,. 9/3
NEW REBUILT Band Ihlnbulatoxbwnti Two { inch Dipoles For 1 or19/5
i i i inch Booms, Complete
|7!n' ~ €7 9 6 12in. Jm— £5 7 6 o inch Lashing Kit. 12/11. 7 inch Lashing Kit 14/8
2]in. £9 9 6 14/16in. ... £5 10 0 6 inch Wall Bracket With U Bolts /10
17in £6 19 6 1-1; 1-1 inch Clamps, 3/10. 1-2 mch Clamps Universal’ 5/4
. Bl&?ket'r[ﬁ?puéf Kn(_: J Bol‘!;lb U Boits: 20tt Lashing 0
i re: mbles 0] ner ates .. . .. -
2lin. ——. £8 19 6 insufators, All Ty, .. (Enquire)
Co-Ax. Semi Air bpaced 7. yd. . Plugs 1/2

Send 6d. tor Lists.
Cush unth Order.

\\Vhi Ii)\l‘ll Q& souiIni S

STREET,
Phone: Stokr-on-Treni 88767

BAND M BAND 10

Combined Arrays I and 111
Element Lort Mounting

Element Lott Mounting

1+3 Element Wali Mounting ..
1+5 Eiement Wall Mountinz ..
1+J Element Chimney M'ting. .
1+5 Eiement Chimney M'ting.. 6

+
w

1+5

Band 1
Single Dipole Wall Mounting ..
Single Dipole Chimney M'ting..
X Aerial Chimney Mounting ..
H Aeriai Chimney Mounting

Band 111
3 Element Yag! Wal] Mounting
6 Element Yagi Wail Mounting
Y Element Yagi Wall Mounting
Chimney Lashing Mounting add l(:l-
Doubiot Array. only with clamp 83/-

Band I
single Dipole Wall Mounting .. 20/5
Single Dipoie Chimney M'ting.. 28/8

Please state Channel when ordering.
Post and Packing 3/- extra.

O MONEY BACK GUARANTER

TUNSTALL, STOKE-ON-TRL!

VALVE

SAME DAY SERVICE

NEW ! TESTED! GUARANTEED!'

IR5 185, IT4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94 o0 Set 4 tor 19/8
SETS DAl DFos, DK96, DL . . . .. 4ior 276
6K7G 6K3G, éQ"IG 6V8G, 6X5G, or 5¥3G " . oo .. D5 for 24/8
1ATGT 118 | 6P1 13/5 L15 1U- | ECC40 17/6 | EZ41 7- | PZ30 17/-
1o 8/~ | 6P25 9/- | BAS 9/6 | ECC81 B8/~ | EZ80 6/3 | T41 9/6
IH5GT 10/- SQ’ZG 6/~ | 35L6GT g/- | ECC8Z  6/3 | EZ31 _ 7i- | U22 713
1NOGT 10/- | 6QTGT_ 9/8 | 3524GT @19 | ECC8s 7i- | FW4/500 8- | U25 13/
IRS 5/8 | 8SLIGT /3 | 35Z5GT 8/6 | ECC8 /! GZ30 8/6 1 U26 10/-
Ak 8/- | 6SN7GT 4/9 | 50L6GT 8/9 | ECC85 it GZ32 8/6 | U0 8/-
185 5/3 | 6U4GT 11/- | AC/TH1 16/9 CF80 ] HBC®0 1~ | U52 4/8
T4 3/68 | 86VEG 51- | AZ31 9/6 | ECF82 /! KT33C 7/~ | U8 4/9
s b5/8 | 6V6GT 6/8 | B3 8/6 | ECH21l 13/ KT41 11/6 | UABC80 7/9
A5 9/ | 6X4 4/9 | CL33 12/3 CH35 i KT44 8/6 AF42 9/
304 - | 6X5GT b/~ | DA 10/- | ECH42 /! KTel 10/~ B41 8/6
et é/- | 188 9/~ | DAF91  §/3 | ECHB81 /- | K 6/6 | UBC4l /9
¥y 7= | 1B7 7/6 | DAFS6 7!6 | ECLS) /! MU14 76 | UBF80 8/9
BL4G 4/68 | 7C5 7/6 | DCCS0 8/- | ECL82 1/ MXx 9/6 B 3/-
G¥4G 8/- | 7C8 7/8 | DF33 10/- | EF39 1/, N18 7i- ] UC92  12/8
&Y3GT /- | 7HT 7/6 | DF91 3/8 | EF 12/ N37 10/6 | UCC84 12/9
BEAG 7i9 | 187 9i- | DF96 718 | EF4l1 /. PC95 10/- C 716
AALS 319 | 7Y% 71~ | DHT8 4/9 | EF42 ] PCC84 7/6 | UCF86 14/-
BAMS 3/6 | 10C1 11/8 | DHE77 8/9 | EF80 /! 11/ | UCH21 13/6
m% 6/- | 1002  17/8 [ DK32 11/8 | EF85 /6 | PCF80 719 | UCH 8/~
B4 8/9 { 10P13  14/8 | DK91 5/6 | EF86 I PCF 8/- | UCHS1 /-
8BAS 6/- | 12ATS 7/- 1 DKS2 718 | EFgg 7/- | PCF86 14/~ | UCL82 10/9
6BES 5/9 | 12AT7 b5/~ | DK9% 7/6 | BF9l 3/8 | PCL82 8/~ | UCL8 13/3
6BH6 5/9 | 12AU8  8/6 | DL33 9/- | EFa2 4/3 | PCL33 11/8 | UF4l 8/9
8BJE 5/9 | 12aU7  §/3 | DL35 9/6 | EFlg3 14/~ | PCL84 7/6 | UF85 8/6
6BWE 8/- | 12AX7 7i- | DL92 6/~ | EL33 10/~ | PENA4 11/- | UFsg -
8C /9 | 12K7GT §/3 | DL94 /- | EL4 8/6 | PEN3SC 8/- | UL41 8/~
6IF1 12/6 | 12K3GT 11/8 | D186 718 | EL92 g/ { PL36 11/6 | CL34 76
6F 8/6 | 12Q7GT 4/9 ABCBG 7/- | EL84 %/~ | PL81 9/8 | URIC 8/~
EF13 11/~ | 12Z3 718 | EAF42 8/8 | EM34 6/9 | PL82 7/- 1 Uy2r 113
BE14 16/ | 1487 18/6 | EB91 3/9 | EMS0 8/6 | PL83 7/6 | UY4l /6
EEIG 2/6 | 20F2 17/8 | EB 5/- | EMS81 8/8 | P 10/- | UY85 6/6
ERTGT B/~ | 20L1 %16 | EBC41 /- | EM84 10/~ | PY32 11/- | VP4B 8/8
ERRIG 6/3 ABG 8/- | EB f« | EY51 7/6 | P 718 | VP4l 5/~
ERECT 9/3 | 25L8GT 7/9 | ERFBS  8/9 | EY84 10/~ | PY31 8/9 | Wis 8
EI’.]B 10/3 2524G 7i8 | EBL21 13/6 | EYBS 719 | PY82 8/8 | W17 4/6
BLI20 25Z6GT 9/6 | KCA2 11~ | BZ4) 6/9 | PY83 718 L 27 3/8
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Telev1smn ;

No. 68—THE DECCA DM45
(Continued from page 408 of the May issue)

I changes in alignment in the tuner and, last

month, details were given for ad]ustmg the

HE fault of sound on vision may be due to
core of the oscillator. However, if the sound on

By L. Lawry-Johns

vision 1s severe and there is also evidence of vision
on sound (a buzz which varies with the picture
content), check C87 and C86. If the buzz is
accompanied by background hum which is con~
stant, check C85.

AAA .
- B EE HT+ from RI2
! OOWF
ol
A= Bk
| 1 =
. =
R2 VIA -l i
1e5M PCCBA—{ QW
2! ! P
0 '
: 1
I
|
L E
O-O018pF ) '
1 |
c2 !
O0018 c24 5 : o
MF O-0O01pF L ' ' OOk
1 ]
’ ! ., To V2 - >
lg;F % pinS | N | A
C10 ! | "'\ ,
H <5 f OfFO‘l : : >
2pF 9 AR
7 | 47pF
|
Vvig /; -= : : L &
= L pPCCe4 HC" ) : - ;- 1%‘&
c3 4 4-=-- 00! | 7 Ci8
30pF | i ! ¥F 1 7
1 i |
HEES AB
PR F e
VS ¥ -y 1 Q
) ! a I_o : I -L 2(:219F —
i o | | P
bo--o L6 ca
To FM AM | V2B —e—
i ! Cc20 3
switch : :2p:[- &r‘ PCF84
1
p. : :
c7 R3 [
12pF > 10k Ra czzL
CG;- 100 —
QZ 000!
pF
% o [
A OQOF From C27 and chassL‘_s_

-

AGC Line from R26.C44

Fig. 9.—The circuit of the Cyldon tuner used in some models.

~

www americanradiohistorv com


www.americanradiohistory.com

466 PRACTICAL

A 32uF capacitor (350VW) with leads terminating
in crocodile clips is always a handy accessory for
bridging suspect capacitors. When dcaling with
smaller decoupling capacitors in R.F. and I.F.
circuits, test leads are of no use, since the connec-
tions must be kept short and direct, but for smooth-
ing and low frequency circuits, leads of a few inches
are not likely to introduce instability. Capacitors

/—Picmre Shift

‘ i

Linearity
Sieeve

Scan coils clamp

Fig. 10.—The positions of the linearity slgéve and
picture shift control.

should never, however, be strapped in odd positions
of convenicnce and left, since although this may
clear the fault on the receiver in question, radiation
can be set up, giving risc to severe patterning on
ncighbouring receivers and thus cause quite a little
trouble in the immediate locality. Correct replace-
ment, even if inconvenient at times, is always
worthwhile.

Use of Controis
VRI. R.F. Gain Control

Its purpose is. to prevent overloading of the
R.F. stage which would give rise to sound-on-
vision and vision-on-sound effects. The correct
sctting is that which provides a strong smooth
picture without the above ecffects occurring and
with the contrast set mid-way.

VR2. Contrast

This is set to provide a correctly *toned ”
picture in conjunction with the brilliance control.
By “toned” is meant the rendering of blacks,
whites and greys (the latter all too often being
absent). For example, the lapels and pockets
should be discernible even on a dark suit and this
is the sort of thing which should be looked for if
a receiver cannot be set up on Test card C.

If the contrast is turned down too far the picture
will appear “thin” and pale with no blacks
resolved. The contrast varies the strength of the
signal mainly in the V3 stage.

VR3. Brilliance

The brilliance control should be set with the
contrast to produce the most pleasing picture in

TELEVISION June, 1961

respect of room lighting. It varies the operating

level of the tube emission.

VR4. Interiace

The interlace control has alrecady been referred
to briefly. It is init:ally factory-set and should not
require adjustment over considerable periods. It
is situated just below the mains panel. To set this
correctly, turn it fully anti-clockwise (minimum
resistance) and also turn the hold control (VR6)
anti-clockwise.

Rotate the interlace control to lock the picture,
if necessarv adjusting the hold control to allow
this to be achieved. Reset both slightly to provide
good interlace over the whole locking range of the
hold control (which should be approximatcly @
quarter of a turn).

VR5. Volume Control

VRé. Frame Hold

Incorrect setting will result in the picture rolling
downwards or slipping upwards: jumping would
perhaps be a better term.  The picture should
remam locked when switching from one channel
to another.

VR7. Frame Height

This controls thc vertical size of the picture and
should be sect so that the edge or border of the
test card is out of sight to allow for variations
owing to mains voltage Aluctuation and temperature
risc.

VR8. Frame Form

This affects the top of the picture only and 1s
adjusted to bring the top scanning lines into
uniform spacing with the remainder, ie., if the
top is extended or compressed adjust this control.

To VI (Heater) To Chassis

To C83,v4 (Heater) HT to Time Bases

To RIIO KT from L28C85
cne S ="
o‘oosw ’,Q \:_) /3,.‘ c

To Vi5 7 To C97

r
(Heater) % oA
Z4
~ “ To C105

-—
To C81.V9 (Heater)
To VI4 (Heater)

To VRS (Volume)

Fig. 11.—The H.T. and heater switching.

VR9. Frame Linearity

This adjusts the overall spacing of the scanning
lines so that the bottom is not extended or com-
pressed with respect to the centre. It also affects
spacing over rart of the upper scan.

VRIO. Spot or Interference Limiter

This is provided to minimise the brilliant spots
or streaks caused by interference. If wrongly
adjusted it will attenuate the normal white content
and produce a flat and lifeless picture.

(Continued on page 474)
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e

Letters (o

the Editor |

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

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

VALVE TESTING FOR BEG/INNERS

SIR,—Many thanks to Mr. H. Peters for his
simple but worthwhile valve tester in the
October issue. I have found it to be a very good
aid to TV testing.

I must, however, draw attention to a mistake
in the valveholder connection data: base No. 3
shows pin 8 going to earth. It should go to the
anode pentode wire because pin 8 is g2. When it
is wired as in the wiring data, all pentode sections
appear faulty on base 3.

Thanks tc Mr. Peters for his most interesting and
instructive valve series.—H. PATTERsON (Bolton).

SIR,—The illustration below may be of interest
to you as an example of the practical applica-
tion of the useful articles and circuits published in
PRACTICAL TELEVISION.

As you will observe, I have modified the design
to some extent, and by slightly enlarging the
cabinet have incorporated a CR tube circuit to
replace the meter.

The instrument works very well, and has enabled
me to weed out quite a number of faulty valves.
In the matter of construction, I fortunately had a
transformer with suitable filament tappings up to
70V, also a CRT and various metal rectifiers. In
addition I possessed a number of unused single-

» The valve tester constructed by Mr. Hall of Hornchurch.

pole, 12-way switches, and the main cost of the job
was the knobs and metal panel.

The lettering and figuring were done by trans-
fers, and in a few cases the words were made up
of odd letters or parts of other words, and the
whole wording and figuring finally sealed with
clear lacquer.

The tester was something I had been waiting
for tor a long time to replace my old outfit, and
all T have to do now is fit an appropriately cali-
brated escutcheon plate.

Thanking you for such a useful adjunct to the
service workshop.—R. J. HaLL (Hornchurch, Essex).

INTERLACING

SIR,—I recently had the pleasure of visiting a
technical laboratory where some development
work was taking place, and I saw here the time-
bases of your “Olympic” receiver at work. I was
greatly impressed by the interlacing, and made a
point of visiting a local showroom as soon as pos-
sible. There was not one set on demonstration
which was interlacing properly. The lines were
either paired or dithering about, and I feel
surprised that no manufacturer has gone to the
trouble of fitting a proper circuit of the type you
used—all seem to prefer to rely upon a simple
triode or, in some cases, a diode to provide the
necessary interlace. One maker has gone to the
trouble of providing a separate diode with an
“interlace” control, but this is only a half-hearted
attempt to tackle the problem, and I would have
thought that the very much better picture which
is obtained would itself have been sufficient
advertisement to increase sales and repay them for

_ the slight extra expense of valve and
controls.—M. G. FERGUsON (Cardiff).

NOVEL AERIAL

IR,—I expect many readers

would be interested to hear of
the following discovery which I
made several days ago. In the
loft T have an old 150ft length of
flex which was used for a crystal
set. I tried fitting this to the centre
pin of the aerial connection on
the television, and an almost
perfect picture resulted, although
the signal-to-noise ratio was rather
high on the sound side. I was
able almost to tune in Channel 10
by this arrangement, but the scope
of the coils on the tuner would
not allow me to do this. Channel
10 has never been tuned in at all
before without this arrangement.—
N. A. S. Payn (Thorpe Bay,
Essex).

e aniaas aiian
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A TV Check Scope

./4RECENT survey of small TV workshops
revealed that just over half of them possessed an
oscilloscope, and that in well over 5per cent of
them it is actually in regular use. Enquiring more
deeply into this deplorable state of affairs, it was
noticed that in the majority of places where it is
used regularly, it was used “straight® more often
than not, and that like a sewing machine, the various
attachments and facilities provided were more
bother to “hook up > than they were worth.
With this in mind the instrument about to be
described is offered. It is based on one that the
writer constructed in a hurry over two years ago,
vowing (as he always does) to finish it off properly

apparent that the majority of

TV  waveforms could be
observed and examined per-
fectly satisfactorily in its

original state, and so it was
accordingly left severely alone,
life being considered compli-
cated enough already.

Brief Description

In essence the “scope” has
three parts, a power unit
employing a standard 350V-0-
350V mains transformer, a
thyratron timebase, and an
clectrostatically deflected
tube such as the ex-service
VCR138 and VCR97. There
must be thousands of these
latter tubes in spare boxes
throughout the country, relics
of the days of the 6in. green screcen wonder TV's
which, although too dim to make much of a raster
will still provide an acceptable single horizontal
trace.

For simplicity no Y-amplifier is included. Most
TV. waveforms can be obscrved without one, and
unless great care is taken with the design, trace
distortion can be so bad that faults are looked for
where none exist.

No critical values are employed, and with certain
exceptions, most components can easily be halved
or doubled in value and yet the ’scope will still
perform.

Circuit Description
The nucleus of the instrument, apart from the

later, but after using it for a few months, it was tube itself is an old 350V-0-350V mains trans-
£ ! = TI607 e §
ES ' (6ek TERD) ¥
‘:':75-' R12 L
= VRIM 4 —gd0y 00K i W8 NI WL
~+200V [ VR6 0wt 2 MR2 =
l 1= BRILLIANCE = Tt I
= = E MAINS 11| P
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Fig. [.—The circuit diagram of the osgilloscope.
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TV Oscilloscope.

former. Its H.T. secondary is wired with one end
to chassis. The centre tap is used to derive the
H.T. positive supply (about 400V) and the end
connection to produce the low current H.T.
negative supply. MR1 and MR2 are constructed
from groups of discarded metal rectifiers taken
from portable radios and television receivers,
details of which will be given in a later paragraph.

Tube Supply

Owing to the negligible current drain of the tube,
the 700V winding of T1 can be made, with efficient
smoothing, to present about 800-900V negative to
chassis for the cathode of the tube. This is con-
nected to the tube heater to prevent insulation
breakdown and this in turn to winding “b” on
T1, which is the winding which would normally
supply the rectifier heater, and will be 4V on a 4V
transformer, and 5V on the 63V type of trans-
former.

As the heaters of the two tubes mentioned above
arc both 4V, it will be necessary to insert a series
resistor of 1€ (R13) if the 5V transformer is used.
This may be constructed using about a foot of
resistance wire from an old firebar wound over a
1W carbon resistor and may later be shorted out to
give 25per cent boost if desired.

The bleeder chain R10/VR5/R11/VR6 ensures
that the negauve H.T. supply loses its somewhat
lethal charge upon switch-off, and at the same time
it stabilises the voltages on the focus and brightness
controls VR5 and 6.

Timebase

V1 is a thyratron (6K25 6V or T41 4V depending
upon T1) sweep gencrator and has been chosen in
preference to a Miller mlcgrator on account of its
simplicity. It has three main drawbacks. The scan
is non-linear, being stretched at the beginning of the
stroke and cramped towards the end, the sweep is
only just sufficient to fill the tube from left to
right, and synchronising can be rather touchy at
low sweep frequencics. These disadvantages are
more than outwcighed by its reliability both in
construction and operation.

Thyratron Action

Briefly the thyratron action is as follows: at the
beginning of a stroke, the selected condenser of
C1-C5 is charged up slowly from H.T. through
VRI1 and R3, the rate of charge—and thus the
repetition frequency—being determined by the
value of CI-5 and the setting of VRI1, hence these
become the coarse and fine frequency controls.
When the voltage at the junction of R3 and R4
rises beyond the striking point of the valve, this
conducts heavily and discharges the condenser, thus
reducing the voltage at R3, R4 almost to zero, at
which point the thyratron once more becomes non-
conductive, permitting the charging (sweep) cycle
to start all over again. The cathode bias on V1 is
varied by VR2 and this determines the voltage at
R3, R4 when the thyratron will strike. VR2 there-
fore will contro! the width of the trace, and to com-
pensate for unwanted width variations owing to
VRI1 varying the H.T. on the thyratron anode, the
220k resistor R2 is added between the unused end
of VRI and the cathode of VRI.

By H. Peters

As the vpltage on the anode of V1 is increased by
the movement of the slider of VR1 towards R3,
the width will tend to decrease. At the same time:
resistance is added between the upper end of R2
and H.T., thus lowering the voltage at the lower
end of R2 which is tied to V1 cathode thus increas-
ing the sweep width. These two variations are
about equal, and, by and large, cancel each other
out giving substantially even width over most of the
range of VRI.

Synchronising

The trace is synchronised to the incoming wave-
form by means of the coupling through R5 and

LIST OF COMPONENTS ‘
Resistors ’ |
RI 100k IW R8 47k W ‘
R2 220k 2W R? 47k 1W
R3 330k IW RIO 22M 2W
R4 4700 W RII 33k W
RS 22k W RI2 100k IW
R6 22M W RI3 1K (see text)
R7 22M W
Condensers

Cl 0-001 uF 500VW C9 0-25uF 500VvW I
C2 0-0l uF S500VW Cl0 0-25uF 500VvW tl
C3 0-05uF 500vW Cll 0-25uF 1000VYW

Cl2 0-5uF 1000VYW i
C5 0-25,F 500vW  CI3 4puF 500vW |
C6 0-25.F S500vW (Electrolytic)

C7  0-002,F 500VW Cl4 4uF 500VW

c8 0-1uF 500vW (Electrolytic)

Controls \

IM Fine Frequency (preferably with
on/off switch) ';‘
VR2 25k Sweep Width il
VR3 IM X-Shift

VR4 IM Y-Shift

| VRS 1M Focus

| VR6 1M Brilliance

VR7 250k Sync |

Switches i

SI 6-way, single-pole (Coarse frequency) |

52 Single-pole mains switch (May be ganged to
VR6)

53 Optional switch to disconnect Internal
timebase (May be on VRI if desired)

Rectifiers

MRI See text or use 3 x RM2 in series
MR2 See text or use 2 x K8/40 Sentercel or

| x 36EHT25 Westing-

house

Mains Transformer TI
Secondary 350V-0-350V
Heater windings either 2 x 4V or | x 6:3V and
I x5v

C4 0-1.F 500YW

VRI

Vaive VI

.
T41 with 4V transformer or i
6K25 with 6V transformer
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the potential divider VR7, which is the “sync?®
control. This is part of the input load of the
modulated “ Y ” plate, and feeds up to 20per cent
of the input signal to the grid of V1. Thyratrons
neéd a small synchronising voltage to trigger the
scan, which action is caused by positive-going por-
tions of the applied waveform driving the thyratron
to striking point an instant before it would hav
struck of its own accord. 0

C1-CS have been chosen to provide repetition
frequencies between a few cycles per second
and about 6000c/s, the two In commonest
use being 225c¢/s and 5,062c/s which are half
frame and line frequency. The wvalues given
may be varied to suit the requirements of the user
and are not unduly critical as an overlap usually
exists at both ends of each range.

Mumetal screen

(it available) \

i

M T1 Mains

Control panel
| Transformer

fnput

Fig. 2.—A suggested layout for the unit.

Shifts

VR3 and VR4 provide a variable voltage to the
unmodulated X and Y plates, enabling the trace to
be shifted up and down, or across the screen. The
modulated plates are taken to the junction of RS
and R9, i.e. to a potential midway between the shift
control ends, and to reduce astigmatism, Al, A3
and the internal coating of the tube are taken to
the same point.

Tube Deflection

A panel of two groups of four solder tags is fitted
close to the tube base with the four terminals
nearest the tube taken to Y1 X1 X2 Y2 and the
other four to Y-input, X-shift, X-input, and Y-shift
respectively.

The cross connections are made with flexible
wire and it is therefore possible easily to reverse
the sense of either deflection. This is highly
desirable in home construction so that incorrect
connections can be readily rectified. Three common
faults are possible after the initial wiring and the
prototype naturally had them all.

They are: (1) X and Y shifts transposed.

(2) Trace upside down.
3 IS;faot scans screen from right to
eft.

Besides enabling these three conditiops to be
speedily remedied the panel provides a means of
transposing the X and Y plates, moving the trace
through 90°.

www americanradiohistorv com
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When doing this, it should be remembered that
the deflection sensitivity of each set of plates is dif-
ferent, and that some tubes suffér from “ cut off
where the shadow of one set of plates is cast across
the top and bottom or the sides of the trace,
obscuring part of the waveform.

As an insight into the writer’s mentality, con-
dition (1) above was cured by changing over the
labels on the knobs, whilst condition (2) was found
1o be so interesting that a reversing switch labelled
“ Trace Inverter” was permanently incorporated
as the front panel control. This has since proved
very useful as the second tube fitted to the ’scope
did suffer badly from an uneven cut-off which dis-
torted the tops of the waveforms and by rapidly
inverting the trace it was immediately obvious
whether the distortion were in the ’scope or the set
under test.

Extra Facilities

The sawtooth voltage from the thyratron is fed via
C6 to the X-plate of the tube with R6 as a D.C.
leak. The sawtooth is also brought out to the “X”
terminal via C8 so that a wobbulator can be used
and so that “ringing” tests can be applied to
inductances.

By switching S1 to the sixth position, the thyra-
tron is “ muted ” and an external X-voltage may be
fed in between the X-terminal and chassis. Less
distortion will result if thé feed is broken at S3
near C6, and this extra feature may be simply
incorporated by using for VR1 a standard volume
control with switch.

The 6:3V heater winding is also brought out to a
terminal, where it may be used as a calibrating
voltage. Bearing in mind that an oscilloscope gives
peak readings, as opposed to a meter which reads
root mean square, the display from this output is
18V from peak to peak (6:3X1414X%2) and for
calibrating purposes may be called 20V. With the
4V transformer the output is of course 11-3V peak
to peak.

Keyway/'vc;:w
VCR138

T4 (MO)

Fig. 3.—Valve and tube base connections. (If the

tube connections for pins 8,9, 11 and 12 are as given

in Fig. 1, it must be mounted with the key-way
uppermost.)

Construction

No precise constructional details are given as so
much depends on the mc}xvxdual and his spares box,
and also upon the tube in use. There are only two

{

‘
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critical components. Onec is the mains transformer
which must be mounted behind the tube with its
core in line with the axis to reduce electromagnetic
deflection, and the other is the input lead to the
modulated Y-plate, which should be kept away
trom the timebase and mains transformer, and can
be screened by using coaxial cable if desired.

Owing to its size, the VCR97 makes. a better floor
standing model than a bench instrument, but the
VCR138 can be made into a manageable table
model. The length of both types may be con-
siderably reduced if mumetal screening is available
for the tube, as liberties can then be taken with
the mains transformer which can be brought up
underneath the tube base, although still with its
core parallel to the tube axis.

Controls

The controls may be salvaged from old receivers,
and provided that they were originally rejected

merely due to noisy operation, can be simply
repaired and put into service. Broken tracks or
flashovers to case cannot be repaired. Dual con-
trols from television receivers are ideal in this
respect, as they save a great deal of space on the
front panel.

The writer’s method of repairing noisy controls is
as follows (his early tutors are asked to turn away):
Carefully break open the control and blow out any
loose particles. Pencil the track gently with a soft
pencil taken round about three times, and if pos-
sible rub the pencilling over with the little finger.
Pack the control with clean grease or vaseline, re-
assemble and measure. Normally the control ends
up about 25per cent below its original value, which
is sufficiently accurate for all those in the ’scope
except VR1 where the overlap between ranges is
desirable.

(Continued on page 474)

FAULT FINDING CHART

Fault. Initial Check Reveals.

Course of Action.

'Scope appears f‘]o valves light.
dead. Valves and tube light up.

Overheating.

L.T. and H.T. supplies satisfactory

Check S2, voltage selector plug, TI.

Check for presence of H.T. positive and H.T. negative
voltages. Suspect MRI or MR2 if absent.

Look for H.T. shorts, suspect particularly Ci3, Cl4,
cii, cila.

Disconnect both X—and Y—plates at the connecting
block and join all four to A3. Try to adjust VRS and
VR6 for a green spot in the tube centre. If no spot
appears, short out C10. If spot then appears replace
VR6. If no spot appears, suspect a faulty tube or break
in RII, VRS, RIO chain. Having obtained spot, remove
X—plates from A3 and reconriect to proper leads.
X—shift should now move spot across screen. If not,
check VR3, R8, R9, R7, and Cé for leakage
Repeat procedure for Y plates, spot should move up and
down. If not check YR4, R6, C7 for leakage.

Very Dim Trace. L.T. and H.T. satisfactory focus
and brilliance both operate.

Suspect *“low” tube, short out RI3 to give slight heater
boost.

Trace incorrect. Spot scans up and down or right
(The spot should to left, or diagonally.
scan the tube

from left to Timebase works but shift controls
right.) do not move trace.
Trace will not focus control at end
of travel.

Spot of light but no trace.

Trace only appears on certain
positions of SI.

Trace will not synchronise.

Alteration of sync and sweep
control make it necessary to re-
adjust VRI.

No control of brightness.

Rearrange X—and Y—plate connections at terminal
block. A diagonal trace indicates that one X—and
one Y—plate have been crossed.

Check R1, R8, R9, voitage at junction R8/C9. Suspect
leaky C6.

Increase or decrease Ri 1.

Check for positive H.T., feel if thyratron is heating.

Check for leaky condensers (Cl—5) on the position of |
the switch where there is no scan.

Suspect C7, VR7, R5, and the thyratron. The latter
can be checked by linking the 6.3V ““Cal’ socket to the
grid of the thyratron. |If the valve is satisfactory, a
frame trace from a TV receiver will lock in.

This is normal to some extent, but if very bad can be
caused by poor H.T. and regulation or leaky Cé,
and C7.

Check for C10 shorted, or a grid-cathode leak on the
C.R. Tube. |
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Television K
Interference

RECOGNITION, CAUSES
AND CURE

By L. E. Higgs

%ECOGNISING the many
varied types of interference that
can occur on the vision and sound
channels of television is an art in
itself, but one that can avoid aim-
less probing in circuits looking for
a fault in the wrong place—a fault
that may not even exist if the
trouble proves to be external. The
classic groups of radio interference
are “man-made” and “natural”
(the old “atmospherics’). These divisions still hold
good today with the greatest trouble caused by the
ever-increasing quantity of elecirical equipment
coming into use. However, a sub-section can be
added to the man-made type that is of especial
interest to us, and that is interference picked up
on a receiver which originates inside the same set.
Brushing from EHT is one example of this group.

Brushing

This effect consists of the random distribution of
white spots all over the screen with no effect from
the loudspeaker, but with a soft noise from the rear
of the cabinet. It is caused by a succession of weak
sparks from high voltage points in the receiver
(across damp, dirty or defective insulation) which
transmit small bursts of radio frequency to be
picked up by, the aerial or by unscreened parts of
the wiring. Thus, a white spot on the raster is pro-
duced. Removing the aerial from the set will show
if the interference is arriving from the aerial or
from wiring—the spots disappear if it is from the

PRACTICAL TELEVISION
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Test card "'C" as it is transmitted.

aerial. The position of the spots on the screen
indicates where the brushing is taking place. If
they are equally spaced all over the screen (Fig. 1),
the brushing is from the EHT D.C. output point.
A vertical column of *fishes’—pear shaped
streaks—down the raster (Fig. 2), almost always is
the result of A.C. brushing at the anode of the
EHT rectifier. Severe, brilliant, stripes of light
formed at the left-hand side of the raster (Fig. 3)
accompanied by line whistle from the loudspeaker
is the symptom of line arcing and it is advisable to
switch off should this suddenly appear, as insulation
in the scan coils or line output transformer can be
damaged if it is allowed to continue. For all cases
of brushing or corona, turning out the room lights
and looking at the chassis in the dark for tell-tale
sparks or blue light is the best approach.

Parasitic Line Oscillations

These produce a wobbly, thin, vertical line
down the screen that varies its position within half
an inch or so, and looks like a column of water

from a tap (Fig. 4). It is also
known as the Barkhausen-Kurz

effect. These spurious oscilla-

tions are produced for a minute

instant during the line scan

(Fig. 5). The oscillations are
radiated from the high level

energy circuit of the output line

valve and are received at the

aerial or input circuit of the

Fig. | (left).—D.C.

EHT brushing gives rise to evenly spaced white
spots over the entire picture.

Fig. 2 (right).—A.C. EHT brushing gives a vertical column of spots on
the screen.

set—appearing as a thin column
of shimmering spots on the
raster when the line timebase is
synchronised. This radiated
interference can also be received
on nearby sets, and the interest-
ing symptom to notice here is
that the line will remain
stationary if the interfering and
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receiving sets are on the same channel. The line
will, however, wander over the screen—disappear-
ing on one side and reappearing from the other
side—if the two sets arc on different channels. This
*helps to track down an offending set because it 1s

Swings Left to Right and Back again
it different channels are used
— -

4
Stationary shimmering line if both TV's
on same channel
Fig. 3 (left).—Arcing in the line section gives a brilliant ragged band
on the picture, with a noise from the loudspeaker.

Fig. 4 (right).—Parasitic (Barkhausen-Kurz) oscillations in the line
output stage produce g thin, vertical, grey line which may move across

the screen.

casy to determine from which channel the inter-
ference proceceds—one merely asks onc’s neighbour
what programme he is watching.

Spark Discharges

Motor vehicle ignition is the best known of this
group which is ctill too prevalent despite the GPO
requirement to limit it by suppression. The inter-
ference which forms horizontal lines or bands of
small bright spots across the screen travelling up or
down (Fig. 6), is radiated by the vechicle wiring
from each spark plug discharge. Plug suppressors
are an effective cure or a better sited aerial to
increase the signal to noise ratio. Band III is less
affected by spark discharge than Band L

Electrical Machines

The commutator of domestic electric motors pro-
duces sparks and TV interference in increasing
amount as the brushes wear and the machine ages.

PRACTICAL TELEVISION 473

The effect on the screen is one or two thick bands
of spots (Fig. 7) accelerating up and down the
screen accompanied by a rattle and buzz from the
sound. The speed of the offending machine decides
the pattern of movement of the bar of spots on
the screen but by studying the
period of time it lasts and the
time of day during which it
exists, one <can deduce the
source from which it comes. For
instance, sewing machines
operate in short bursts of about
5-30sec followed by a pause
during which the operator
adjusts her material.

Washers and Vacuum Cleaners

These produce a continuously
moving band for 5-15minutes.
At one time, the effects were
confined to mworning, but with
more and more women out at
work and catching up with the
chores during the evening this
form of interfercnce is on the
increase. A GPO investigation
is the best approach.

Thermostat Splutter

This effect of a prolonged,
drawn out, bright splutter of light across the screen
accompanied by spots and complete loss of sync,
with a sizzling buzz from the sound for a period

Succession of short period parasitic oscillations at the
\ same (nstant on each sawtooth
‘\
\

1

Horizontal timebase waveform

Fig. 5.—The line timebase waveform with parasitic
oscillations indicated.

of one to five scconds, repeated every ten minutes
or so, generally originates from domestic heat-
controlled smoothing  irons
with a sluggish cut-out and
which, probably, are not
earthed. Water heater thermo-
stats seldom cause interference

Fig. 6 (left).—Interference from motor vehicles forms horizontal lines or
bands of spots which travel up or down.

Fig. 7 (right).—Interference from electric motors gives one or two
thick bands of spots, accompanied by a rattle and buzz from the loud-
speaker.

because they are deeply im-
mersed in an efficiently earthed
water jacket.

Most up-to-date equipment,
in good condition and cor-
rectly installed, gives little or
no trouble to TV,

Fluorescent Discharge

This trouble shows as a
soft bar of light across the
screen, not with random spots
as with machines but always
stationary across the raster
when synchronised with the
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mains frequency, or rolling
steadily up or down the screen
glowly, if out of sync with the
fhains. There may be a steady
background buzz but. not the
irregular rattle, as from
machines. This is mainly found
in industrial areas near offices,
shops or factories where more
fluorescent lights are used than
in residential districts. - The
cause is faulty lamp gear or in-
correct installation.

Multi-Path Reflections

“ Ghost > is the well-known
name for double images on the
right-hand side of the main
subject on the raster. These
are due to a reflected signal
arriving a little later, after the main one has
been “ painted” on the screen. What is less
well-known is that there are two varieties: positive
images (Fig. 8)—where a black main subject causes
a black image and negarive images (Fig. 9)—where
a black main subject causes a white image. These
can exist singly, in multiples, or both kinds to-

2nd. displaced image

Ghost of Sync. pulse

June, 1961

White image causes dark ghost

Negative ghost of Sync. pulse

Fig. 8 (left).—A positive ghost produced by reflection of the signal.
Fig. 9 (right).—A negative, or reversed, ghost.

gether in multiples. They are caused by large
blocks of masonry or steel, or rock in the form of
mountains and hills from which the TV signals
rebound. The only treatment (not always a cure,
unfortunately) is to try directional or screened
aerials or arrays.

(To be continued)

SERVICING TELEVISION RECEIVERS

(Continued from page 466)
VRII. Line Hold

This is set to hold the picture in a horizontal
sense. It is not sufficient to adjust it to hold the
picture on one channel only. Set it so that the
channel switch can be rotated without the picture
being lost.

Width
This control is situated on the line output trans-
former assembly. Slacken the knurled screw and

adjust_to oyerlap the sides slightly and produce a
true circle in conjunction with the height control.
Linearity

This is a sleeve on the tube neck which slides
under the scanning coils to provide correct left to
right relationship of the picture, i.e., it expands
and contracts one side with respect to the other.

The scanning coil clamp should be slackened before
moving the sleeve,

Picture Shift

There is a magnet (black) set in a bracket
immediately to the rear of the scanning coils.
Rotation of the bracket produces a movement of
the whole picture on the screen whilst rotation of
magnet varies the intensity of the magnetic field
and thus the amount of movement in a particular
direction. There is no ion trap magnet.

On-off Switch

This is mounted on the brilliance control and
one side of the switch also opens the contro! con-
nection to chassis. The purpose of this is to raise
the brilliance control potential (and the CRT
grid) to that of the' H.T. line, which collapses
slowly upon switching off, thus causing a fairly
heavy beam current whlch discharges the EHT
system and prevents the appearance of a spot of
light in the centre of the tube.

A Basie TV Oscilloscope
(Continued from page 471)
Metal Rectifiers

The most readily available source of supply of
metal rectifiers is old television receivers, and old
mains-battery portables, and rectifiers which have
been discarded from these equipments for low
output do very well in the ’scope where the current
drain is negligible.

Do not, however, risk fitting a selenium recuﬁer
which has broken down on one or two sections.
These give off an offensive smell which will make
the instrument impossible to hide and prevent the
user from concenlratmg properly when fault-finding.
For the H.T. positive rectifier MR1 a pair of old
RM4’s or RM5s will serve very well, as will
four RM2’s or RM3’s, or a modified 14A86 or
14A100. Two contact-cooled rectifiers 14RA1283
or 14RA1282 are also satisfactory. There is no
reason why a valve rectifier should not be used,
provxded a suitable, well insulated, heater wmdmg
is available on the mains transformer This would not
be necessary with a 6U4 or EY81 efficiency diode.

For the H.T. negative side, three RM4’s or
similar will be needed, and although in theory they
are being over-run, in terms of voltage applied. in
practice they remain quite cool and work very well
for long periods since very little current is being
drawn. If space is at a premium, 1} modified
14A86’s. or 6RM2’s or RM3’s with the cooling
washers removed will do the trick. A word about
modifying the 14A86: This comprises a pair of
rectifiers mounted back to back (or facing inwards,
whichever way you prefer) and the modification
consists of removing one half, reversing its polarity
and re-fitting it.

This action halves its currem handling capacity
and doubles its peak inverse voltage rating. Since
the total current drawn is about a milliamp the
cooling fins may also be carefully removed.

(To be continued)

www americanradiohistorv com


www.americanradiohistory.com

June, 1961

PRACTICAL TELEVISION

475

VALVE TESTING DATA

By J. Hillman

FOR THE “UNIVERSAL VALVE TESTER”

3HE valve testing information given below is intended for use with the Universal Valve Tester,
which was described in the May 1960 issue of “Practical Television’.

It should be noted that all ten valveholders on the tester are wired up together—the wander
plug from the grid socket, is placed in the socket required on the large British 9-pin valveholder.
This number is given below for each valve.

When wiring up S9b, there should be no connection between tags 2 and 3.

Valves are listed in alphabetical order and the

following headings are used:—

Vh—the Heater Voltage and the Heater switch
should be set to this value.

Heaters—the settings for switches S5, S6.
A—the setting for switch S4.
Sc—the setting for switch S8.

Yalve Yh Heaters
AZ31 4 2 and 8
CBL3! 30 2and 7
CCH35 6 2and 7
CL33 30 2and?
Cy3i 20 2and 7
DF96 I 4and 5
DF9l ! 4and §
DF33 i 2and 7
DAF96 I 4and §
DAF91 1 4and §
DK96 1 4and 5
DK91! I 4and §
DK32 ) 2and 7
DL33 I 2and7
DL3S i 2and7
DL92 i 4and §
DL94 I 4and 5
DL96 I 4and §
DW4-350 4 3and 4
DW4-500 4 3and 4
DK92 i 4and 5
EABC80 6 4and §
EAF41 [ I and 8
EAF42 é I and 8
EB41 é I and 8
EB9I é land 7
EBC33 6 2and 7
EBC4l é I and 8
EBCY! é land7
EBC8i é 4and 5
EBF80 3 4 and 5
EBF89 6 4and 5
EBF83 6 4and 5
EBL2J 6 I and 8
EBL31 ] 2and7
ECC31 6 2and 7
ECC33 é Tand 8
ECC8I i3 4and 5
ECC82 13 4and 5
ECC83 13 4and 5
ECCoi 3 fand7
ECC88 3 4 and 5
ECF80 6 4and 5
ECF82 6 4and 5
ECH8J 6 4and 5
ECH42 é I and 8
ECH35 6 2and?7
ECH21 é 1 and 8
ECL82 é 4and 5
ECL8O é 4and Z
ECL83 é 4and 5
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G—the setting for a lead from the grid socket
on the top of the tester to the appropriate pin of
the B9 valveholder or to the top cap when

necessary.
K—the setting for switch S7.

Sw—the setting for the selector switch S2.
Emission—the reading of emission given by a new
valve (in mA).
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) Emission “Emission
Yolve Yh  Heaters A S¢ G K Sw (mA) Valve Vh  Heaters A S¢e G K Sw (mA)
PM2B 2 4ond5 3 - 2 49 49 4 ucCLs2 30 4and5 6 7 3 2 3 15
PMUM 4 3and4 | 5 2 49 2 18 UCL83 30 4and5 6 8 9 7 3 16
PX4 4 3and 4 | - 2 4 3 30 Uccss 24 qand S | - 2 3 3 15
PY3i 5 2and7 5 - - 8 4 12 UF41 13 land8 2 5 é 7 3 10
PYJ, 30 20nd7 5 - - 8 4 12 UL41 30 land8 2 5 é 7 3 20
PYS0 20 4dand5 9 - - 3 49 12 UL46 30 land8 2 5 é 7 3 20
PYai 15 4dond5 9 - - TC 4 12 UL44 30 land8 TC 5 [ 7 3 10
PY82 20 4and5 9 - - 3 4 12 uLs4 30 4dand 5 7 9 2 3 3 2¢
PY83 20 4and5 9 - - TC 4 12 URIC 20 3and 4 | - - 5 4 1
PZ30 30 2and7 3 - - 4 4 12 UYIN 30 land8 3 - - 7 49 1
QP21 2 4and 5 7 [ 1 4 4 7 UYss 30 4dand 5 9 - - 3 4 1
PL8I 20 4and5 TC 8 2 3 3 28 ur2i 30 land8 3 - - 7 4 1
PL82 15 4aond5 7 9 .2 3 2 21 uv4i 30 land8 2 - - 7 4 1
PL83 15 4and5 7 ] 2 3 2 21 uso 5 2and 8 4/6 - - 8 4 1
PL820 20 4and5 TC ~ 8 2 3 3 27 vus 4 land 8 3/5 - - 1 49 1
PEN A4 4 4and5 7 3 2 é 2 20 uus 4 fand 8 3/5 - - ] 49 1
PENB4 4 4dand 5 7 3 2, [ 2 23 vy [ land 8 2/6 - - 7 4 1
PL33 20 2and7 3 4 5 8 2 20 U2é6 2 land2 TC - - ] 49 9
PL36 24 2and7 TC 49 5 8 3 25 U118 30 land8 2 - - 7 49 1
PL38 30 2and7 TC 49 5 8 2 19 uiel 15 7and8 5 - - TC 4 1
PEN4S 4 land8 3 4 5 2 3 17 U251 24 4dand5 9 - - TC 4 1
PEN45DD 4 land8 3 4 TC 2 3 16 u2s81 24 2and?7 § - - 8 4 1
SP2 2 4and5 TC 7 2 4 5 é U282 24 Jand 8 TC - - 3 4 1
SP4 5pin 4 3andd4 TC ] 2 5 3 10 U301 24 J7and8 5 - - TC 4 1
SP4 Ipin 4 4and s TC 7 2 6 3 10 U339 15 7and8 5§ - - TC 4 1
TDD4 49 q4and5 7 - TC 6 3 1o usol 30 2and7 34,56 - - 19 4 1L
TDD2A 2 3and4 | - TC 3 4 [ U404 30 land8 2 - - 7 49 1
TP25 2 fand8 3 7 TC 8 4 5 yP2 2 4andS TC 7 2 49 4 5
UAF41 13 laond8 2 5 é 7 3 10 yP28 2 dand 5 2 7 TC 4 49 7
UAF42 13 land8 2 5 6 7 3 10 yP48 49 dand5 2 7 TC 6 3 9
UaABC80 24 land8 1/9 - 8 7 3 5 YP4 Ipin 4 4and5 TC 7 2 6 3 1
uBc4i 15 land 8 2 - 3 7 3 5 YP4 5pin 4 3and4 TC [ 2 5 3 10
uUB4i 20 1 and8 4/6 - - 3/7 6 3 w2l 2 4dand5 TC 7 2 4 4 5
UBF80 IS “4and35 6 ] 2 3 3 8 X4 ] 2and?7 3 é L 2 49 3
UBF89 ° 20 4dand5 6 I 2 3 3 8 X78 é land7 2 5 [ 7 4 5
UCH42 15 land8 2 5 6 7 49 é X719 é 4ands & 1 2 3 4 é
UCHS8t 20 4and 5 6 ] 2 3 3 8

[ e
AMERICAN” TYPES
Emission Emission

Valve Vh  Heaters A Sc G K Sw (mA) Yolve Vh  Heoters A Se G K Sw (mA)
1A7 ] 2and7 3 4 5 7 4 3 6F18 é 4and5 7 8 2 i 3 12
1Cs i 2and7 3 4 5 7 49 é 6FI19 é 4and5 7 8 2 ) 3 12
iDS 30 3ond4 | - - 5 4 i 6Co é land 8§ 2 5 & 7 3 7
IHS i 2and?7 3 - TC 7 4 - 6CIO. [ land 8 2 5 é 7 3 i
INS ! 20nd7 3 4 TC 7 4 [ 6LD20 6 land8 2 - 3 7 3 13
IRS i 4andS 6 7 [ 4 5 3 6L18 6 land8 2 - é 7 4 1o
154 ! 4and5 6 i 7 4 4 8 787 é land8 2 3 [ 7 3 12
155 ! 4andS 2 ] 3 49 4 i 7Cs é lond8 2 3 6 7 3 20
1T4 ! 4and5 6 7 3 4 4 é 1Cé6 é land 8 2 - 3 49 3 3
2P 2 3and4 | - 2 4 - - 787 é tand8 2 5 é 7 3 9
2D2 2 3andd4 | - - 5 - - 7vY4 é land8 3 - - 7 4 1
2D4A 4 3ond4 | - - 5 - - 7R7 6 land8 2 5 é 7 49 10
384 2 4aond5 6 ! 7 4 4 8 €7 6 land8 2 3 é 7 4 i
3v4 2 4ond5 6 7 3 4 4 8 10F9 i3 lond8 2 5 é 7 3 1
5R4 s 2and8 4 - - 8 4 i 10FI 20 land8 2 4 é 5 3 1)
s5U4 s 2and8 4 - - 8 4 i 1oLDH i5 land8 2 - 3 7 4 7
5v4 5 2and8 4 - - 8 4 I joLDI2 24 dand 5 69 - 8 7 3 [
5v3 3 2and 8 4 - - 8 4 I 10Ci 24 land 8 2 5 [ 7 3 8
524 5 2and8 4 - - 8 4 1 10C2 24 land8 2 5 [ 7 3 [
6ALS 6 land?7 7 - - 2 6 3 10FI8 13 4and5 7 8 2 i 4 7
6AK6 [ land7 2 3 5 4 3 14 12A6 13 2and?7 3 49 5 8 3 18
6AME [ land7 2 4 5 6 2 8 12C8 i3 2and7 3 6 TC 8 3 I
8ATE 6 land7 4 - 5 é 3 7 12)7 13 2and7 3 49 TC 8 3 10
6BA6 [ land7 2 3 5 49 3 9 12K7 i3 2and7 3 49 TC 8 3 i
6BES [ land?7 2 3 5 [ 3 6 12K8 13 2and7 3 4 TC 8 3 7
6BWé 6 qandsS 7 8 2 3 3 17 12Q7 i3 2and7 3 - TC 8 3 5
6F6 [ 2aond7 3 49 5 8 3 16 12847 13 2and7 8 é 4 L 3 10
67 [ 2and7 3 49 TC 8 3 9 125K7 i3 2and?7 8 6 49 5 3 1"
6K7 6 2aond7 3 49 TC 8 3 i 125Q7 I3 Tand8 6 - 2 3 3 5
6K8 6 2and7 3 49 TC 8 3 7 125N7 13 Tand8 2 - i 3 3 16
6L6 6 2and7 3 49 5 8 3 22 1457 13 fand & 2 5 é 7 3 9
6Q7 6 2and7 3 - TC 8 3 L 20P5 20 Jand & 2 5 [ 7 3 18
6SKY [ 2ond7 8 é 4 5 3 I 20L1 13 land8 2 - 3 4 4 9
6SN7 6 7and8 2 - i 3 3 17 1858T Is 2and?7 TC 4 5 8 3 23
6Vé [ 2and?7 3 4 5- 8 3 20 220 T 3and 4 | 5 2 49 4 8
6X5 [ 2and7 3 - - 8 4 i 25L6 24 2aond?7 3 49 L 8 3 22
U4 é 7and8 5 - - 3 4 1 2524 24 2and7 3 - - 8 4 H
6X4 6 Jand?7 3° - - 4 4 I 35L6 30 2and?7 3 49 5 8 3 i5
U7 6 2and7 3 4 TC 8 3 12 35Z4 30 2and? S - - 8 4 I
6CS é 2and7 3 - 5 8 3 16 35w4 30 Jond7 2 - - 49 4 1
6/30L2 6 dand 5 | - 2 3 49 9 35Z5 30 2and? 5§ - - 8 4 i
6D2 [ land7 4 - - 5 6 3 35A5 30 lond8 2 3 6 7 3 25
6F13 [ land8 2 5 [ 7 3 12 50L6 30 20nd7 3 49 L 8 3 18
6FIS é lends 2 L é 7 3 14 66KU é lond8 2 - - 7 49 H
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Translormer Tone-control fitte
Mc/s. Valves EZ80 rect. ECH81, ECC&': Ax%eng.ker &
Cabinet to fi chassis. 47/8 (Dost 3/6). 10 X in. ELLXPT SPE 20/-.

I'ER MS:—(Chassis) £5.10.0 down—and 6 monthly pymts, of 30/-, or with
Cabinet and Speaker £5.17.0 down and 7 monthly pymts. ot 32/=,

BRAND NEW AM/FM (V.H.F.) CHASSIS

AT £I4 (carr. pd)

gned and r.eated “m: all valves & P.
Covers 1,
EF89, EABC80

OFFER OF 1‘3-(,llA'\I\FL 7[6 (2/6 P. & P.)
INCREMENTAL TUNE

LF, 13-13 Me/s without vaJves Removed from
chassis but 1n working order PCF80 and
PCC84 required.
Knobs 2/6 extra,

Y 3.VALVE AMPLIFIER (INC.
RECT), Capable ot qiving 4 watts.
Mains and output transiormers.
Valves ECC83, ELA4, and EZ30. 3 Con-
trols, volume. bass and treble. On/Off
switch. Fully guaranteed. Chassis
size 8} x 3 x 2¥n. 64in, round or 7 x 4
etiiptical speaker, state which. Not
sultable for microphone input.

67/- (3/-p. & p.)

hodhod v

SELF-POWERED VHF
TUNER CHASSIS
Covering 88-95 Mc/s Mullard per-
meability Tuner, Dims. 104 x 4} x 5in.
high. ECC85, EFS1, EFS1 and 2 diodes.
Meca.l Rectifler, Mains transformer.
Fuily wired and tested, Only £7. 14.0
W = \tcarr fDdc)l Rc&m dld.po"l‘e 10/~ 300 lt;h

win feeder 6d. yi 'uner w out
£7.14.0 (carr. pd.) power pack £6.14.0 (carr. pd.)

“HREADY TO USE” ITA CONVERTER
Direct switching (TA to BBC, metal
rectiier, co-axtal plug, Can be fitted in
5-10 mins,, and needs no alteration to your
set. ALL AREAS. ALL SETS. ALL
CHANNELS. 12 months' guarantee (3
months on valves).

Valves PCF80

Separate galn controls.
sSwitch posittons ITA (1)—

NEW Boxhn COSSOR 10in. tube 108K, Special price 10/~

(9/-_po

6 DIl DIFP bRLNT PRE-SET POTS. 2K to 500K 3/~ (post 1/3).

;{Sl('l ULI ‘\'gAle TRANSFORMER. 6.3v 1A and 200 v. 30 ma
-. (pOSt

Delivery by return. C.0.D. 2/- extra. All new Eoods unless stated.
Send 8d. for NEW 20-page cataiogue.

GLADSTONLE RADIO

(Camheriey closed Sats,, Bristos & Portsmouth cosed Weds)

and PCC84.
1TA (2>—BBC. Bakelite moulded cabinet
8h x 4 x 6in. 70/- 3/~ P. & P.)
PANEL OF 7
POTE IOMETERS &y&&'&&—.— <
10 x 1}n.—4 x IM & & 4 e oS =, ] A H
x2M 4/- (post 1/}
NEW WAXED TUBULARY, 350 v, or above, 0.001, 0.002, 0.005,
2.0, 0.02, 0.0, 0.1, 0.25, 0.5 mF. Total 21 tor 4/8, post 9d.
POSTED ORDERS TO CAMBERLEY PLEASE
58A HIGH STREET. CAMRERLEY, SURREY. Tel. 22791
58 Stokes Croft. Bristol, and 247 NEW RD., PORTSMOUTH

MAIL ORDER DEPARTMENT
RST 211 Streatham Road, Mitcham, Surrey
ALL VALVES LISTED ARE NEW STOCK
& Terms C.W.0. or C.0.1). Postage 3d. per valve.
MITCIHHAM 8201
AZl 15/8 | EF92 5/- | PCF82 UYS5 7/6| 6KBG /6
B85 "8/8 | EL42 10/- VP4B 17/6 | 6K8GT
DAF9lL 3/6 | EF84 9/~ | PCL82 W3lM " 5/9 12/8
DAF9 9/6 | EL9 8/6 16 [ Wlaz  g/- | 6L1 15/8
DF9l 4- | EM80 10/- | PCL83 wile  7/81 816G
DH718 /6 | EMS81 10/- 12/6 | W727 7/6 | 6L18 126
DKY91 9/~ | EY31 10/6 | PENA4 X718 21-| 6L19 I~
EABC80 EY34 10/6 17/6 | X719 21y | BNTG/G
7/6 | EY86 "9/8 | PEN4VA | 791 1o
EAF‘4210/- EY9l 9/~ 176 | Z77  “4:9 | 6SLIGT
EByl 5/- | EZ35 7/- 1 Z152 6/ 8/6
EBC41 g/6 | EX40 7/6 | PL81 14/9 | 4719 176 | 6SN7GT
F30 98 | gz41 7/ | PL82 _8/- 185 9/~ 5/6
EBF3 o/~ | E/80 76 | DL 10/8 | syaq 476 | 6VEG 5/
EC3l /8 | gzs1 7/8 | PY80 J- | 5vacs  gs6 | 8%X9GT. 5/-
EC 5- | EC2 g21/- | PY8l 7/8 | 3wsdr 5,6 (| 157 10/8
ECC81 8/- [ FC4 17/8 | PY32 8- YaG i 7Y4 718
EOSh: org | Felachhs | Rio. o¥e |B2dc o | G, 4
7 - wiis
G o/6 | G232 118 | RIS 1078 6ASGT
ECF H30  5/8 17/6 N 12AH8 10/-
12/6 |3 9/8 w6 | S4MS 8- 15aTe o
ECF32 HBC9 9/6 | Ul42 8- |gaANS T7 8-
/6 | HL92 6/ | U147  7/- | 6AQ5 &/3 | 12A07 9/~
ECH4210/- | HLLs3D U153 9/6 | 6BAS 7/6 | 12AXT 9/6
ECHSL @/- 10/- | UABCS0 BES /6| 1<BAG6 9/-
ECLS0 KT33C 8/- | 5BJ8 7/6 | 12BES 9/8
9/- 10/- | UAF42 /6 | sBR7 15/- | 12BH7 15/-
[ KT66 17/6 | UBCAL 0/6 | sBW8 "8/ | 12JTG/GT
12/8 L.Z319 12/6 BFS0 9/6 | GBWT 676
ERP17A° 3/6 T4(5) UCH42 6BX6  6/- | 12K7GT
EF40 15/- | {or- 7 178 9/~ [6D2 5/~
EFtl /3 | ML4 15;- | UCHSL 6F1  15/8 | 12KBGT
EF42 10/6 | MSP417/6 9/- [6Fl2 "4/ 12/6
‘Fou(A)y 49 Ucmaw/8 Fé(ﬂ} 171 120';GT816
- | MX10 12
BE90 8/ | N142 1353 UF4l g/ | 8J7GT 9/ 2
E¥3>  6/6 | NIS2 1146 | UFSS  g/- ! /6 | 35Z4GT
EF9s 11/~ | PCC34 g/6 | ULl §/- | SKIG  3/-

EFd9 10/- | PCK80 UL34 9/6 | 6K7GT 30L6GT
EF9l "4/9 l0/6 | UYH 7/8 -
SEND FOR LISTS.

Quotations ®iven for any types not listed. Obsolete and oid
t¥pes a speciality.

VACUUM
ELECTRONIC
LIMITED

KEEPS YOU IN
THE PICTURE

FINEST REBUILT OATHODE RAY TUBES

12 MONTHS
GUARANTEE

15/-

ALLOWED

12°-14" £4-150
15°17°£5- 50
91" £1-150

CASH WITH ORDER OR

PRG FORMA, ADD 12/6 FOR
CARRIAGE AND INSURANCE.

ON REGEIPT

OF OLD

TUBE

DELIVERY FREE IN LONDON AREA
i

WRITE PHONE OR CALL

VACUUM ELECTRONIC LTD.

35, SACKVILLE STREET
LONDON, W.t
REGENT 6404
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BRAND NEW TUBES

12 months’ guarantee
TOP CLASS MAKE
CARR. & INSURANCE PAID

12" Mw3i-74ec. £5.5.0
I4Il MW 36-24 etc. £6.6.0

|7” (in short supply)

crm7i, 172 £7.0.0

Completely REPROCESSED
to makers’ specifications!
Rebuilt, Rescreened, Realuminised

14" £5.5.0
15°-17" ...£5.10.0
21" ... £8.0.0

Carriage FREE
These are tubes oi the HIGHEST QUALITY
That “difficuit’ tube? Let us quote,

TRADE ENQUIRIES INVITED

LINE OUTPUT
TRANSFORMERS

Di.ect  Replacements ior 500 sets,
Baird. T163 . . b3/
T164, T167, T172 2014, 1712 . 80/~

Busn, TV 114, B 12A. B: TVF 12A'

UGI2A, B: TRG 12A, B

TVI12AM; TV22 24; TRG24. ’I‘UG24 60/-
Cossor, 930, 931, 93, 934, 948, e .. B8/
Ekco. TSMG TSll3-114 T181 184 0o 47/8

1, 231; TSC31l, e 0o .. B5/-
Ferguson. 841, 2, 3; 41 vo 945 55/-

900 T-098T ; 103-145 246T 66/6

Ferrantl 14T3, 14T4, 17K3, 17T3 45/-
T1205. T1216. T1225,

TH\)S T1415 Tlit.n T1505, 1825 85/~
G.E.C. and 11.M.V. mostly 55/~ to 80/~
Invicta. Tl(]l 104 T108-110 v . 921~

T114-126; T133-142 00 .. 80/~
Murphy, V114C, VileC, viiec .. .l 45/-

. V180, V178, V200, V202C .. 5716
Philips. 114 UF/UM 1115 U 1437 U,

1446 U, 1796 U, 1726 U, 1 we .. 85/-

. .563A,66A Do . . 60/-

Pye. LV30, 18T, C817, VT17 .. 80i-

CTM4, V4, VT4; V7, VTT; . 52/18
Uttra. 815,617 (with rect. ete.) . . 85/~

Add Post 2/6.
SPECIAL! NEW L.O.T. COMPLETE

with: — Linearity and width controls,
— EY86 base and top cap — Valve con-
gectors B— E‘lﬂl;r ld — Circuit
mxram eautitully made

diasr ONLY £1

MAINS TRANSFORMER — SPECIAL!
8emi-shrouded, drop-through. Ex new
equipment. By well-known manufacturer.

350-0-350 v. at 80 mA. 6.3 v, at 3 amp. 5 v.
at 2 amp. ONLY 13/8 ea., plus 2/6 P, & P,

VALVES! UNUSED. GUARANTEED.

ECC31 i 6CHo 8-
ECCB2 8- | 6F1 12/6
ECC85 g/~ | oFl4 15/-
ECCH4 818 8Q1GT 8/6
ECF8$) 8/8 | 1C8

EBS1 3/8 | 7HT 7
EF91 8/~ | 12E1 2/6
0Z4 5l~ 86A2 2/8

Insur. 6d. extra.

Post 6d. per valve.
Covers 856-106 Mc/s.
tandard 1.F. out-

F.M. TUNER put 10,7 Me/s.

Built-in terminai blocks tor LF. output
and externai H.T. and heater suprly.
Compietely shielded. Adamame—eatilv
coupled to other units. Compact: 4 x £ X
2in, Connection diagram. Lined up—
ready Lor use.

ONLY 25/~ (iess valve ECC86, ete.). p.p. 2-

POCKET VOLT TEST METER. Two
D.C. ranges, 0-25 v. 0-250 v. with test
prods and leather case. 12/6 ea., P. & P. 1/6.

LIGHTWEIGHT MINIATURE CRYS-
TAL EARPIECE tor transistor sets.
Complete with transparent ear insert, 3
eet very fime cord, sub-miniature plug
and socket. 12/6 ea. Post 1/-.

RECORD PLAYER
UAS

®

Fa'nous H.S.R. Autochanger.
4 speeds. 1us manua) play; Intermixes
7, 10 and 1 discs. With Full-F) crystal

turnover baad £6.16.0. Carriage b/-.

TAPE RECORDER DECK
The Coilaro “Studio” Transcriptor.
Latest model. 3 speeds—a S€, ane
motors, digital counter,
switching. provls!on 1or ext.ra :tareo head
Brand new—guaranteed, With spare 7in.
spool, £12.10.0. Carr 51-(list price 216 16.00.

WESTWAY RADIO

8.A.E. with enquiries piease.
5 Wastward Way

Preston Road, Harrow, Middx.
leri: WOR 2663

NEW VALVES!

Guaranteed Set Tested

24 HOUR SERVICE

1R5, 185, 1T4, 384, 3V4, DAF9], DF1, DK81,

D92, DI.94, SET of 4, 18/6,
DAF96, DF96, DK96, DL68, SET of 4 26/-.
Ds 9- DL93 511 PCFa0 7/8
R5 5/- DL94 6/9 PCF82 /8
S5 4/6 DLo8 @9 PCL82 813
T4 3/3 EB9 3/~ PCL83 11/-
S4  5/11 EBC4lL 7/8 PCL84 /8
V4 /9 EBFS0 _7/9 PL3% 10/9
504G 4/3 EBL2l 12/6 PL8l  9/-
5Y3GT 5/8 ECCa0 17- PL82 -
524G /3 ECCSl 4/9 PL83 -
6AMS £/ BECC82 59 PL84 6/
SK1G- /9 ECC83 &/3 PY32 10/3
8K8Q4 % ECCB4 8/~ PYB0 Ti-
891G /6 ECCS5 7/9 PYAl  @/¢
8V6G /9 ECFs0 8/3 PY82 €/3
V6G /6 ECF&2 8/3 PYS3 7/3
X5( 4/3 ECH21 12/6 U2 19
12K7GT 4/9 ECHa2 7/9 UABCS0 7/8
12K8GT 11/- ECL80 _7/3 UAF42 818
2Q7GT 4/)¢ EF40 12/3 UBCAL 7=
3BLEGT 8/6 EF4l /6 UBFS0 8/8
357Z4GT b5/9 EF80 /9 UC -
AZ31 19 EFSS5 5/-  UCH21 12/8
cL3s 11/ F88 /6 UCH4Z ~7/8
DA /6 EFSS 6/ UCHSI 8/
DAFAl 4/ EFsL 29 UC 10/-
DAF9 6/9 ELdl 7l»  UC 13/-
DF33 96 EL84 @/3 UFil 79
DF3l 3/3 EY5l 9/3 UF 8/-
DFgs  6/9 EY: 716 UFes  6/6
DHT! 6/~ EZ%0 8-~ VUL4l 7
DK32 11/~ Ez4 /9 ULS 7
DKO9L - EZ80 5/ UY2 11/-
DKo3 /3 EZ8L @18 UY4 5/8
DK% 9 MU 7/~ U 8/3
DL33 PCC84 7/3 VP4B  8/8
DL35 ©/8 PCC8 10/ 277 2/9

Postage 6d. per valve extra. Any Parcel

I.nsured Against Damage in Transit 6d. extra
Any C.0.D. Parcel 3/- extra.
Office address, no callers.
GERALD BERNARD
(Note new address — formerly of Leeds)
25 NEWBURY ROAD
HIGHAMS PARK, LONDON, EA4

NYLON "P.T.F.E.

ROD, BAR, SHEET, TUBE, STRIP. WIRE

No Quantity too small
List on apblication

ALUMINIUM LIGHT ALLOYS,
BRASS, COPPER, BRONZE

H. ROLLET & CO., LTD.

6 CHESHAM PLACE, LONDON, $.W.|.
BElL gravia 4300
Woarks:
36 ROSEBERY AVE., LONDON, E.C.}

Branches at Liverpool, Manchester,
Birmingham, Leeds.

RESTORE TV TUBE
PIGTURE QUALITY &
BRIGHTNESS

Pat. No.
836161
Reg, design,
JUST PLUG ON TO
TUBE

No technical know-
tedge required.

Important! State
Make, Model No.
Name and Ad-
dress in Block
Letters Please.

STASNDARD MODEL ..
DL LU\I- MODEL
216 either model,

SINCLAIR ELECTRONICS Dept. P.T.1

I¥ Newport Coury, U l:arlmz Cross Rd.

Terms: C.W.0.. C.0.D. REGent 5520

“TELFAC”

Regunned
TV Tubes

Supplied from stock and despatched

per British Railways SAME DAY.

COMPLETE NEW GUNS fitted in everE

tube andsfully guaranteed for TWELV
INTHS.

Mullard Mazda
2in. ... .. £4.0.0 £4.10.0
14 in, MW .. £4.10.0 £5. 0.
14in. AW .. €5. 0.0 £5. 0.0
15in. 2 Volt ... £5.10.0
15 in, 12 Volt €5. 0.0
16in. ... £5.10.¢
17 in. MW £5. 0.0 £5. 0.0
17 in. AW £5.10.0 £5.10.0
21 in. MW ., £6.10.0 £6.10.0
21 in. AW . £7. 0.0 £€7. 0.0

MW = Magnetic Focus
AW =Electrostatic Focus

Plus 10/- for Carr. & Ins.

Other types not listed available. Please
contact =

J. P. WRIGHT

tejeviston Factors
103 Carr House Road, Dencaster
Sole Distribution Agent
‘Phone: DON 2636
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than ever
before—<cricket, horse and motor
racing, show jumping, seaside
summer shows, swimming,
athletics and agricultural shows,
ad infinitum. Religious services,
public meetings, theatre and
similar “interior ” outside broad-
casts are spread fairly evenly all
the year round, but when the
trees begin to blossom, and the
trout begin to rise, the outside
broadcast crews get ready to rush
their equipment from one event
to another.

Early Outside Broadcasts—and
Telerecordings

It doesn’t seem so long ago that
the BBC made their first outside
broadcasts. These were, I think,
the Coronation of King George
VI—which was covered by one
fixed camera at Apsley Gate,
Hyde Park—and the horse racing
at the Alexandra Palace race
course. The early Emitron
cameras used for these events now
seem almost as primitive as a
Daguerrotype tin-type camera of
a hundred years ago. With one
lens, no *“zoom?”, no viewfinder
and with tripods improvised from
film studio equipment, the BBC
put up shows which were great
pioneering achievements. What a
pity that some of these early O.B.s
weren’t video-taped—a develop-

ment which seemed utterly im-.

possible at that time.

It wasn’t long before the BBC
improvised a form of telerecord-
ing on film, however, and some
of these films might well be
brought out of the archives in a
scrapbook type of programme.
The quality would be poor, of
course, as the method used was
to\photograph only one of the
interlaced fields at 25 frames per
second, using a standard 35mm
cine camera. Apart from various
photographic degradations,

PRACTICAL TELEVISION

Underneath the
Dipole

therefore, the picture was
virtually on a standard of less
than 200 lines. Phillip Dorté,
who is now the Controller of
ATV in Birmingham, was the
instigator of many of these early
developments on BBC television.

Flexibility

As for the scope of the earliest
outside television broadcasts in
Britain and America, the cameras
were firmly anchored to one spot
and had to be close to the
terminal point of a co-axial cable
to the Alexandra Palace, with
high quality “ music  telephone
lines available over which the
sound was sent.

Nowadays, flexibility has come
to outside broadcasts through the
enormous improvements in TV
cameras and their accessories,
including zoom lenses, light-
weight control equipment,
smaller O.B. vans and the exten-
ded wuse of microwave link
apparatus—not
professional polish of expert
presentation that has resulted
from the know-how and

to mention the -

479

A MONTHLY
COMMENTARY

By Iconos

experience of the engineers and
producers. The costs of outside
television broadcasts are
enormous. The crews have in-
creased from the original eight
or nine engineers for a 3-camera
truck—and production assistants,
riggers, drivers and all kinds of
necessary hangers-on, including
the producers, have expanded the
complement to anything up to 30 -
or 40 people, and even more for
very important events!

Sparkle

There is no doubt that outside
television events broadcast “live”
have a greater sparkle and im-
mediacy than filmed events or
even of televised events which
have been recorded on video
tape. The growing complications
and costs of day-by-day O.B.
operation already mentioned have
made some of the ITV pro-
gramme companies and even the
BBC pause. But there is the
periodic top-grade outside broad-
cast which seems to make the
whole vast organisation worth-
while. The Grand National was

o P, -

Part of the Granada TV centre in Manchester — the newly completed

administrative block.

i

1
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just such an event and the BBC’s
expert and imaginative handling
of it resulted in one of the most
thrilling  sporting events yet
screened. The fifteen cameras
strategically sited around the
course were supplemented on a
truck running alongside the
course, using microwave link
connection with the mobile con-
trol rooms behind the grand-
stands. A zoom lens on the
camera covered the final scene
of bringing in the winner,
Nicholaus Silver, and this shot
slowly zoomed into a close shot
of the jockey, looking very happy,
acknowledging the cheers and
patting his mount. The pro-
ducers, Lakeland, Monger and
Vernon, resisted the temptation
to cut away to other cameras and
gave the viewers the opportunity
to watch and enjoy with the
jockey his great triumph. This
shot alone must have lasted a
couple of minutes, and was a
really human high-spot.

Thanks for the Memory

I must confess that I enjoy
“scrapbook ”  programmes  of
the days of twenty years ago,
whether they are slightly
academic, such as the ATV’s
Alan Taylor lectures on political
personalities of the past or of
light entertainment of the old-
time music hall or “ thanks for
the memory” type. Always
nostalgic and sometimes a target
for satire or burlesque, the old-
time music hall performers bring
back to me memories of delight-
ful visits to variety shows in my
schooldays.

A few of these real old-time
performers made quite a hit
before the war in the earliest
transmissions from the Alexandra
Palace, when George Robey,
Albert Whelan, Fred Barnes,
Lupino Lane, George Gee, Hetty
King—and even Charles Coburn,
made brief appearances. My
son’s friends were not always im-
pressed with the simple but, to
my mind, effective presentation
of these old-time personalities.
The teenagers of today work
themselves into a frenzy when
Adam Faith, Tommy Steele, Cliff
Richard, Terry Dene or other
“ top of the disc pops” appear on
TV or make a personal appear-
ance at a local cinema. These are
some of the young stars of today,
poteptial  performers for the
*“ thanks for the memory” shows
of twenty years hence. By that
time, there will be little excuse

PRACTICAL TELEVISION

for any of them to hold tight to
a microphone stand and the use
of fifty-seven different varieties
of echo as their vocalising will
probably be considered to be

“square’’. The teenagers of
1981 will view them with
interest, no doubt, while they

impatiently await a colour O.B.
from the moon on a 2000-line
standard!

Colour
It is a pity that colour tele-
vision has become a political

red-herring. Electrical engineers
quite rightly point to the achieve-
ments of several three-colour
television systems, live or using
colour telecine, which can be
seen on closed circuit in Britain
apart from those in regular use
in America and Japan. There is
no doubt that a diet of viewing
colour television makes ordinary
black-and-white transmission
seem dull and drab by com-
parison. But this is a case where
too much hurry may be a dis-
advantage. We are still tied to
the 405 lines standard. If only
the BBC and the Post Office had
had second thoughts on the
recommencement of television
after the war, the Government
committees concerned might also
have had second thoughts and
awaited international decisions on
line standards in Europe and the
rest of the world (excluding
America and Japan) for 625 lines.
The same situation seems to be
arising again inasmuch as the
introduction of colour TV on
405 lines may retard the
changeover to a higher line
standard in this country. There

June, 1961

is no easy answer and there are
other factors which have to be
considered.

Microwave Links

The tremendous progress
that has been made in the
development of microwave links
was well demonstrated in the
highly successful live trans-
missions put out by the BBC in
the complicated hook-up with
Moscow—when spaceman Major
Gagarin returned to that city.
The triumphant scenes and
speeches came over well, despite
their long and complicated
journey via Leningrad, Tallin,
Helsinki, Stockholm, Copen-
hagen, Intervision, Eurovision
and a standards converter. The
taped replay in the evening was
of exceptionally good quality,
enhanced by Richard Dimbleby’s
explanations and commentary,
which were cut in at just the
right moments. True, there were

times when the picture was
spoiled through  interference
som:where along the lengthy

line of communications, the most
disturbing being when the whole
frame of the picture slowly
rolled up. But the result was
mainly of very good quality, with
some first-class close-ups that
were highly emotional, to say the
least. I had the feeling that I
was at last witnessing a step in
international communication that
could benefit the world by pro-
moting international understand-
ing. Let us hope that this
occasion was the first of many
international hook-ups and that
the next one will be in the reverse
direction.

A 10W

AN ALL-BAND
AN

PRACTICAL WIRELESS

Chief Contents of the June
Issue :
Now on Sale. 1’6

WAYS TO LEARN MORSE
A BASS REFLEX ENCLOSURE
ONE.VALVE TRANSMITTER
HI-FI PRE-AMP AND EQUALISER
TRANSISTORISED ALIGNMENT AID
COMPREHENSIVE POWER SUPPLY UNIT
ADDING COMMUNICATIONS FEATURES
75W TRANSMITTER
INTRODUCTION TO STEREO
LOUDSPEAKER ONE-VALVER
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' [ ASK ) &J GREAT TV SCOOP 59°""'°"As‘°"s

| and J11 chagpels,  Vaives; 3 beEm.
Io Liquidators Stock. ~ Well-known manufac- p £CC8 I R e B
turers products, all brand new. Full data lax 15§ x6in.
and instructions supplied. LASKY’S PRICE
28 le;s C.lz. 'l‘uhel‘ £1 8'1 9 6
MAKER'S SURPLUS | 110° SLIMLINE 17° TV CHASSIS | carr. & Ins, 7/6.

COMPONENT BARGAINS | Complete with 14 vaives and 12-channel turretcoverm2g I complete with new Brimar Cl78M

all Bands I and III. Valves: 2 PY82, A
WIDE ANGLE 38 m.m. I 2 PCLs2 2 PCF80, PCL84, 3 BWe, PCL89, Uses l7in. | 1710- tube. £23.10.6. Carr. & Ius., 19/6
Lmeb E.H.T. ;1&1&%3 Ferrox- l C.R. tube type Ci7AF. Overall dim.: 19 x 12 x oI l e
cube core, 9- LASKY'S PRICE ; Above Chassis less valves, C.R. tube
Scanning  Coils, 1 Tess CoIL. Tube |9 Gns. Cart. & Ins. s I and Line Output Transtormer, 77/6.
line and frame Post 7/8.
F%'rox-cubed coIszl)d bcbamgéng,; | = v l
olls an ne utpu B
ngls._ Il,(HE’ qu mj{t?ﬁ l Complete with C.R. tube, £24.19.8. Carr. & Ins. 19/6. l NEW C.R. TUBES
winding Line Trans. w e
Al andiineRriCyconT | Above Chassts less valves, C.R. tube and Line Output | All sizes in stock at lowest prices.
trols, circuit dia., pair...... 50/~ ¥ pranseormer, 9g/8. Carr. 7/6. 17in. from 79/6. Send for list.
Frame Output Transiormer.. 8/€ | L 1
F?Qg_,fgf:m“rne. . block osc 4/¢ | line Output Transtormer with EY51, 20/8. Post 2/6 l.
Focus Magnsts Ferrox-core.. 19/C I _— he ":li'"\!“‘(\)'g' arlx;,é? h:zt?eer gglfélg
P.M. Focus Magnets. iron sound & Vision Chassis. Printed circuit, all ¢ Carr. & Ins., 12/6. * e
Cored ............ Doaooooao . 12/ l ponents wired, combiete with valves: 3 6BW7, PCL:M l & B 2L
Duomag Focalisers 15/- 2 PCL82, POF8). Overall size 4 x 18 x 5in, uncluding
300 m/a Smoothing Chokes.. 10/ | valves), £5.18.68. Carr. 7/6. Less valves, 58/6. Carr.5/-. 1 D G B
SLE T ) [ I l l:‘rUARAzTFED for 12 Jol:q'r:ss
Line Ourpun Transformers ) e -
69 KV BHT and 63 . " I “FIREBALL” TURRET TUNER | oI s 1o M & lns
winding. Ferrox-cube ...... LT
§ Covers all 12 channels, Bands I and 111, L.F. 33-38 Mc/s 5
S"i"i‘l‘]‘;";‘lil rg:é:: Low "imp, 78 4 S17¢ 4 xiin. Complete with vaives PCC89 and PCF30 | iéi,’; :gfw ,-'(,'\j,',a'ﬁg, ig ?, {55‘6’
""""" . e 17in. rect. ,..... 12/6
Frame or line  biocking LASEY'S PRICE 4716 Post 2%, Less valves 25 | 2
oscillator Transformer ., 4/8 N R R_ v G 2lin. rect. ..... '£7 8 8 2
Frame Output Transformer., 7/@ == = = e - T - G =
Focus Magnets: 207 EDGWARE ROAD, LONDON, W.2. | 492 TOTTENHAM COURT ROAD, W.I.
ST oacasaoocs e PADdingion 3271/2. MUSeurn 2605,

200 m/a Smoothing Chokes 7/6 | BOTH OPEN ALL DAY SAT. Early Closing, Thurs. Mail Orders to Dept. P.T.. Edgware Road.

EXPRESS ELECTRONICS }
ROSEDENE LABORATORIES CLARKSON S TUBE
KINGSWOOD WAY, SELSDON, SURREY CHANGE
NEW TESTED AND GUARANTEED
VALVES D e DO AR 6A DENISON ROAD, LEEDS 2
& s T yebes woem el g rel Leeds 24576,
iC3 j-laBEs 7/ [sn3 J-| D 18| EF -|PLs1
IFL yABHO  §9\12AHS 100 IDHTT G|l dr-fbLe o We are now able to offer SUPER SCREEN
P CHNE] L2AT7  6/-|DHI$ 16 | FL 1y 5/8|P Y81
kb UOliEnr  Sielizavt s-lbHIse 100|RLei  sialpyes TV TUBES with 12 months’ guarantee at the
IFDY  7/6[0B37  10/6[124X7  Y/8[DEeI /6 7-|PYss /6 keenest exchange price ever.
1e ajp[iBWS "76[iabEe  8/6|DKe: {19 1178
T BLBWT 3| I2RHT 10/8/LKYB 10/-[U26 9/8 Example:
e Yshicio® gy liekeTils| DLy He|Us2 716
FEo U IS Tall vy C Sl i il 7 A
SR 12 &)~ b - . 7 5
5 Sliiehr Shubacu SfGEHDI  an|RZA0  sgluBCAl 810 ke C:;hrgil:;agfce SEELT (505
T4 76/I7GT  2/6|2BLAUT 7/8|EBCAL 10/-|EXS1  6/9(UCH42 8/6 all types old b of Tube
LUS  §-5K7u  5/g/2074G  9/-|EBFRO B/6lKkT43C o/6|UF4l  8/6 uoe
304 8/-[5KRG g7 B0CT g//" e g;; K'T66  11/8 ut;u g/e 127—14"
334 8leQraT 86 IS -1 o-|ECCS2 N17 Freluvel e —
3Vi  W6[RILIGT /- 3‘3{;"}” ol I ;;2 NIk 8Llwie 88 £5 15/- £4. 5.0
HEE B ‘;‘:,:(7}‘“' ‘7’//; 3374GT ¥j-|EUFSC §/6|N19  %i6|w142  8/8
: rnhu 10/6|ECKS2  8/9 |Ng7 x17 w6 e
e gape, SRS SRR Mo e w57 ag g, e g
HA 3 - 180 /- [ECHE1 10/- 0" . -
8AL5  4/-[AXBAT 6/-ljap01 7/8 kCLxo 876 PCFB0  8/8|X130 9/ £6 “ .
SAME  4/.[7B7 7/8|DAF96 8/ KCL82 9/6 PC¥FE2  §/.l277 - e N
4aT8  8/-l7Cs 78iDroL  yelEral  9rlbcLss wazoT e — —
COAX. SUPER QUALITY fin. 64. yd. PLUGS 9d. SOCKETS 9d. 21” £8 30/- £6. 10. 0
X;)LIEME co})‘w:/tgns MIDGZT | s‘xnzds LONG spmnm;:’s .. Siten
- Less switch, 2/8, Values 10K to BYA, B7d v, Hoiders reens D »
9d., Uontact Couled Kectitiers 260v. 50mA, 6/6. S5mA, 8/8. Carriage and Insurance 10/~ extra
MATCHED PAIRS These tubes are COMPLETELY REBUILT by experts,
ELS84 17%/~, 6V6G 17/-. BBW¢ 18/~ per puir. Pnsb Pull O.P. Transformers with the most up-to-date electronic equipment, and are
tor above 3:150 14/6. P. & P. 1/6. 12in. P.M. Speakers 30 24/8, Baker's fitted with the famous American Superior Electron Gun.
' Selhurst” 12in, 150 L6W. 80/-, P. & P, 2/6. 12in. Sterea Model £2.7.0. Many thousands of these tubes are in service today.
SETS OF VALVES Our factory is open to inspection to readers of “Practical
DK91, DF91, DAFY1, DL92 or DL94 .19/6 ECH42, EF4l, EBOAL TV”. Technical advice and queries are answered free of
PO%QF{ F?*;’;Dll’ﬂﬁ;ﬂlﬁ DL9 . 5#:11{23%341--- b’ﬁg{s obligation. All tubes are dispatched with adhesive papcux;_
LRS, 1T4, 138, 384, or 374 UL4l, UYAL ......38/- gxlméit;ebmm labels. - Cash allowance is sent on receipt
Postage and packing 6d. 5,0.D. 216, €.
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OUR COMPREHENSIVE SERYICE

INCLUDES:

12 CHANNEL TURRET TUNERS, 10, 18,
38 Mc/s, 40/-; VALVES, PCF80 and PCCB84,
7/3 each. Cabmeta, Glasses, Masks, Con-
densers. Resistors, Ion Traps. Speakers.

RECLAIMED C.R. TUBES

(Not boosted or reactivated)
9in. and 12in,, 35/-; 14in., 60/-: 17in., 80/-,
All picture tested, taken from strlpped

Vs.
REGUNNED C.R. TUBES
(12 month guarantee)

12n., 8o0/-; 14in., 90/-; 17in., 100/~
EXAMPLE OF TRANSPOR‘\"‘R LIST
SCAN COILS
FERGUSON: (New) (Used) (New) (Used)
103T, 105T 35/~ 60/~ 35/~
992/4/6/8 .. 69/9 35/~ 60/- 35/-
PYE:
V4, VT4, V7 52/6 35/- 55/~ 35/
VT7, CTM4 5216 35/- B5/- 35/-

These are only examples of stocks, we have
many thousands more, and would be pleased
to quote for any component you may
require.

We pride ourselves that we can obtain
and supply any TV spare.

OUR GIGANTIC STOCKS INCLUDE :
LINE OUTPUT. FRAME OUTPUT, SOUND

K. K
ANY MAKE OR MODEL TELEVISION
SOME OF OUR VALVES
AZ31  8/8 | PCL82 10/9 | SP4L  2/3
B3 5/6 | PCL83 11/3 | SP61  2/3
D77 3/- | PCL8% ~9/6 | WT7 5/~
DH7?  4/6 | PL33 _8/8 | 277 3/-
DK9L 5/ | PL38 10/8 | 5U4 5/-
DK92  8/- | PL38 14/ | 5V4 9-
DK96 7/6 | PL8L " 8/8 | 5Y3 10/
DL92 b/9 | PL82 6/9 | 574 10/~
DLg4  6/9 | PL83 70~ | 6ALS 3/-
DL98 /6 | PY3L 7/~ | 6AM8  3/-
EBIL 3/- | PY32 10/~ | 6CD6  27/6
EBC33 b/- | PY80 6/6 | gD2 3/~
EBF80 6 | PY81 6/- | gF1 5/-
ECC8L 5/3 | PY82  6/6 | gFi2 3
ECC82 PZ30 10/- | gF13 18
ECC84 f- | U22 8/6 | gF14 9/8
ECF80 /= | U24 10~ | gF15 9/6
ECH35 /- | U25 12/~ | g1,1 12/6
ECH8L 6/- | U268 12~ | gvg -
ECL80 6/ | USL 976 | Sop 6
EF39 ; 5/~ | U0 86 [ 1061 100
EF50 /9 | U52 7- | 1063 195
F80  4/6 | U191 o- | 10573 181
EF9 3/- | U28L 9- | 1012 o
EF9 5/- | U282 20/- o

BL3: 8/8 | U301  20/-
EL38 14/6 | UsoL _ 22/6 | 12AU7  5/9
ELS 71~ | UAF42 ~ 8/~ | 2D1 8/6
EYSISE 6/~ | UBC4L 7/9 | ZF2 9/~
EY5 7/9 | UCHaz 5/- | L1 12/8
EY88 7168 | URdl /¢ | 20P1L  10/8
EZ40 8/6 | UF42  3/9 | 20P3 12/
KT3C 6/- | UL4L  7/3 | 20P4  16/8
<T36  8/6 | UL46  7/3 | 21SU 14/~
KTes 15/ 4 118 | 30CL -
PCC84 7/ | U¥Y4l 8/6 | 30L1 7l-
CC89 8/6 | UUB 14/ | 30P4  10/8
PCF80 7/~ | UU9 8/6 | 185BT 14/-

‘These are only examples of our valves:
if you do not see what you requlire send
stamped addressed envelope for special
quotation,

For the Flnest, Fastest Service in the
country, contact—

D. & B. TELEVISION

1310 KINGSTON ROAD
- SOUTH WIMBLEDON
LONDON S.W.19

Phone: Cherrywood 3955

And that’s not all—
WE ARE OPEN FROM 10 a.m. UNTIL
MIDNIGHT

For any information or problems you have
Call on us or Phone. we are, always pleased
to help.

TERMS: S.A.E. all enquiries. C.W.0. or
C.0.D. 3/- extra.

Postage on Valve 6d. each, C.R.T.s 12/6 inc.
insurance.

SATISFACTION ASSURED
RETURN POST SERVICE

PRACTICAL TELEVISION June, 1961

Now in its third revised,
enlarged edition . ..

TELEVISION
ENGINEERS’
POGKET
BOOK

Editor : ). P. Hawker

Much new information
has been added to the en-
larged and fully revised
third edition of this pocket
manual and data book,
specially designed to meet
the everyday practical needs
of all concerned with the
repair and maintenance of
modern television receivers.

B

TELEVISION
ENGINEERS’
POCKET BOOK

THIRD EDITION

258 pages of servicing facts .
Over 200 illustrations . Inter-
mediate frequencies and valve
data charts . Band | conversion
for L.T.A. . Special fault tracing
and alignment sections ...

STANDARDS AND
Synchronisation
—Frequencies an
tion of stations. BASIC CIRC

.F. stages—Detector and Video Amplifier—Sound Channel—V.H.F
Time-bases—Svnc.
sync. COLOUR TELEVISION-—Sequential systems—N.T.S.C. systems—Tri- -colour pic-

WA VEFOR MS—Scanning—British  transmission standards—
ulses—Transmitter band-width. BRITISH TELEVISION NETWORK
stations—Field-strength maps—LT.A.—Programme companies—Loca-
SUITRY—Typical recelver—R.F. stages and tuner units—
/F.M. reception—
separation—Power supplies—Automatic picture ‘control—Flywheel

ture tubes—SuMectlve colour systems. TRANSISTORISED RECEIVERS —Scan
magnification—Optical fication system—Transistor D.C. converters. PROJECTION
TELEVISION—Schmidt optical system—Projection cathode-ray tubes—Tube data—
Circuir.ry—AdjustmencS. BAND HI1 CONVERSIONS—Types of converter—Converting
T.R. receivers—Patterning—Converting superhets, l\S'l‘ALLlNG AND SERVICING
RFCl IVERS—Field servicing—Installation—Adjusting con s—Tuning signais—
8ervicing precautions—Servicing vrinted circuits. SI l{Vlf‘lNG LQUIPMI NT—Signal
generators—Multi-ranze  meters—Pattern generators—Oscilloscopes—Wobbulators—
Insuiation testers—Component test bridges—Valve testers—E.H.T. voltmeters—Signal-
strength meters—Valve voltohmmeters—Crystal calibrators. RECEIVER ALRJALS—
Tne dipole—Aerial designs—Band III aerials—Feeder cables—Matching—Attenuators—
Installation—Fringe equipment—‘Ghosts’’. INTERFERLINCE—Impulse and heterodyne
interference—Typical sources—Interference by television receivers. FAULT FINDING—
Componenb deterioration—R.F. instability—Video-amplifier faults—Cathode-ray tube
faults—Synchronisation faults—E.H.T. faults—Time-base faults—Line output trans-
formers—Turret repairs—’l‘rouble-traclng chart, AL[G\'\IF\T—Response curves—Pre-
mixer circuits—Alignment of T.R.F. receivers and I.F. stages—Use of sweep generator—
Tuner alignment—List of intermediate frecuencies. CATHODE-RAY TURES-—-Focusing
and deﬂecclon—Modulatlon—lons—Alum nisation—Handling and replacing—Picture-
tube salvage—Correct usage—Data on ccmmercial r.ubes-—Equivalem. tabies—Replace-
ments. VALVE DATA 4C()L0UR CODES.
12s. d. FROM ALL BOOKSELLERS . ., or in case of difficulty 13s.6d., from
George Neumes Lid.. Tower House. Southampion Street, London W.C.2.

TRANSISTORS B.B.C.- LT.V. - .M. AERIALS
OC44, OC45, OC71, OC72 B.B.C. (BAND 1). Tele-
all 10/- each sécomc loft, 19/6. External,

Red Spot 3/-  White Spot 4/6
Crystal Diodes /-
OA70, OAS8i, GD4, GEX34,
GEX35, all 4/- each

TRANSISTOR HOLDERS 1’3 each
Connecting Wire, six assorted colours

26/3.
LT.V. (BAND 3). 3 Ele-
ment loft array, 14/-. 5
Element, 32 Wall
mounting, 3 Element, 33/8.
5 Element, 41/3.

CO\IHI\FD B.B.C.
T.V. Loft 1+3 Element
41/3 1+5 E]ement 48/9.

| yd. each colour, 19, 2 yds. each, 2/9, = wall mounting, 1+3 Ele-
10 yds. each 10’6. Valveholder, can ment, 58/3. 1--5 Element,
and spring complete 116, size B7G or 63/9. Chimney and mast

mounting unlts also avallable

F. M, (BAND 2), Loft '"H”, 28/- 3 Ele-
ment Ioft, 52/6. S/D loft, 12/6. External
S/D, 26/3. State channel when ordering.
C. C.0.D. P.P. 2/6. Coaxlal cable.
8d. yd. Coaxial plugs, 1/3. Send 6d.
stamps for illustrated lists,

K.V.A. ELECTRONICS (Dept. T.P.)

B9A. Resistors, all values 109 W,
6d., IW, 9d. Condensers .0 mFd
1000v, T.C.C. 10d. All prices post paid.
Send S.A.E. for our Bargain list.

OAKFIELD RADIO

121 MACCLESFIELD ROAD, HAZEL GROVE,
STOCKPORT, CHESHIRE

MAIL ORDER ONLY 38 Godstone Road, Kenley, Surrey
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Whilst we are atways Dieasead to assist eaders with their
technical difficulties, we regret that we are unabie to supply
diagrams or provide instructions for modifying surplus equip~
ment. We cannat supply alternative details for constructional
artic'es which appear in these pages. WE CANNOT UNDER-
TAKE TQ ANSWER QUERIES OVER THE TELEPHONE. The

coupon from p. 487 must be attached to all Queries, and if a
postal reply is required a stambed and addressed envelobe
must be enclosed. .

PETO SCOTT 1725

There is no picture, raster, or illumination of
any kind on this set. There is plenty of sound
and the line whistle is present, also I can draw
a spark about lin. long from the final anode lead.
I have checked the ion trap magnet. There was
some flashing across the face of the tube before
the picture disappeared. The tube has only been
in about 13 months.—W. Probert (Whitiey).

You do not say how the lin. long EHT spark was
obtained, ie. with the lead on or off the tube. If
the spark was obtained “off ”, and had a flame-like
quality, which failed when replaced on the tube,
suspect the EY86. If the EHT is quite normal
however, check the tube base voltages, particularly
at pins 2 and 11.

PILOT TV 76

- The original trouble with the above set was
lack of EHT. After changing V14 and the EHT
rectifier, V15, I obtained a good raster and con-
trollable contrast and brilliance. The picture will
hold vertically but the line hold only gives a
divided picture with partial lock. I have since
renewed V13 and V7 by local substitution, this
gives a steady line lock, but still a divided or
multiple image. I have a service chart for this
model.—S. Barker (Redcar).

We are not sure of what is meant by “ local sub-
stitution > with reference to V13. If this means that
the valve now in this position is not new, this is
possibly the trouble. If a new valve does not clear
the effect, replace R54 (150k) and check C55, C56
and C57.

BAIRD 1675

The picture content of a horizontal band in the
centre disappears, leaving the raster lines visible,
or the picture vanishes, leaving closely spread
blurred lines arnd the flyback trace. The whistle
alters and the line output valve glows blue. The
fault can be produced or rectified by tapping the

PRACTICAL TELEVISION . 483

cap ot the CRT. The line output transformer has
been replaced and the valves changed with no
etfect.—F Goulden (Staines).

The tube has s heater-cathode short. You should
fit an isolating transformer with a 2V output to
supply the tube heater independently. If the trans-
former has a mains primary (input), the. original
heater leads to pins 1 and 8 must be kept separate
when removed from the tube base (on no account
connect together).

ENCL,SH ELECTRIC 16TIS

The fault on this set is a loud and continual
howl, which the volume control cannot. control,
although it does alter the pitch of the noise. I
have tried changing V4 (EF80), V15 (EF80) and
V16 (ECL80) without any improvement.—A.
Wiften (Chelmsford).

The howl is no doubt due to the 100xF elec-
trolytic capacitor in the cathode circuit of the
ECL80 becoming open circuit. This is wired from
pin 3 to chassis and causes positive feedback
between the pentode and triode sections when
defective. The loud line whistle is characteristic but
the H.T. smoothing capacitor, 175x¢F+100xF or
2004F+1004F may be losing efficiency.

EANNER B.T. 117

This set is perfect on channel 2 but no picture
or sound is present on channel 10, Could this
be caused by poor contact on the channel switch or
valve trouble?—S. Coates (Halifax).

You should replace the PCF80 valve on the tuner
unit and then check the tuner coils and oscillator
alignment if necessary.

FERGUSON 9927

The sound and vision on this set are good, but
lately the picture tends to slip and some evenings
it means that several adjustments of the vertical
hold control are necessary. This control also has
very limited adjustment. The picture tends to
dim at times, which means adjustment of the
brilliance control.—P. Lane (Windsor).

With regard to the poor frame hold, check by
substitution valves V12 and V13 (ECLS80’s). Also
check the 150pF capacitor connected to the triode
grid of V13. The intermittent brightness could be
caused by an intermittent partial short in the tube
heater.

EKCO Tlés

When the volume control is turned on full, just
before it reaches the end of its travel, there is a
“plop” from the speaker and the sound dis-
appears entirely. The picture is still present
except that it is hazy. When the control is turned
back a bit there is another * plop ” and the sound
returns and the picture becomes normal. I wish
to fit a turret tuner to the model and would like
to know the LF. and the most suitable type of
converter.—C. Stannard (London, S.E.10).

The usual cause of your sound fault is instability
in the first sound I.F. stage, (the 6F15 besides the
local oscillator) and is normally due to a faulty

‘ ceramic decoupling condenser, each of which can

be checked by bridging with a good one. The I.F.’s
are 16Mc/s vision, 19:5Mc/s sound local oscillator
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beating high, and a Cyldon U16H converter is very
suitable for the job.

COSSOR 938

This set uses a 141K tube which is becoming
very dim. I would like to build this set into a
console cabinet and wonder if it is possible to use
a 17in. tube. Will the set work with a 171K tube?
—E. Hillman (Stoke-on-Trent).

Your chassis, if in good working order with
adequate width, will take a 171K (or MW43/64 or
43/69) without modification. A slightly softer
picture will result.

COLUMBIA

This set is about nine years old and has a turret
tuner. Although I can obtain an excellent picture
by adjusting the various visible controls, the top
part of the picture is not visible at the top of the
screen, only at the bottom. Width, linearity,
vertical form, etc., are all perfect but I have not
been able to correct the picture.—E. Chadderton
(Oldham).

The shift control is associated with the focus
assembly. Early models had two thumb screws on
the focus magnet to provide vertical and horizontal
shift whilst later models used a shuffle plate lever
which protruded from the side of the assembly.

H.M.vV. 1807TA

When I bought this set it was not working, but
I managed to get it going satisfactorily. It has a
10in. tube and is for BBC only. I would like to
convert it to receive the ITA station. How do I
set about this>—P. Smith (London, E.7).

The 1807A is a TRF mode! (not a superhet) and
thus a turret tuner cannot easily be fitted. You will
have to use an add-on converter, but a certain
amount of patterning caused by BBC breakthrough
may be experienced.

McMICHAEL MPIT

This set has developed a bad hum which varies
in volume. 1 have reversed the mains plug and
varied the aerial without success. It is on all
switch positions. Sometimes the picture vanishes
and by touching the channel switch or by pressing
the right side of the cabinet it appears again.—W.
Jones (London, N.9).,

The hum is apparently due to heater-cathode
leakage in the PCL82 sound output valve.
This is situated on the I.F. panel, lower right side
of this panel (not of the receiver). If replacement
does not effect a cure, you will have to check the
electrolytic capacitors. The imperfect tuner unit
contact denotes that these contacts require cleaning.
The cover of the tuner unit is removed by lifting
one end to clear the clips and then cleaning the
clips at the other end. The centre nut can be
removed to release the contact disc completely.

REGENTONE TI76

Although the picture and sound are good, at
times the picture disappears and the screen is a
brilliant glow with three or four very brilliant
diagonal lines. The sound does not fail. I changed
the EYS1 and this appeared to correct the fault,

TELEVISION June, 1961

but after about a week the fault reappears.—T.
Dinsdale (Bradford 3).

The symptoms denote a heater-cathode short in
the tube. This will necessitate fituing a 6°3V heater
isolating transformer.

ULTRA V8i4

Although a new tube and new valves have been
fitted, on switching on, the scanning collapses and
there is just a line across the tube. When I turn
the sensitivity up, it throws a mauve light back
in the U25. I replaced this but the same thing
happens.—Q. Laskey (Catford, S.E.6).

You should replace the 6K25 frame oscillator. If
there is no difference, check the frame outpur valve,
20P3, and all associated resistors and capacitors.
It is quite normal for the U25 to glow blue when
subjected to overload.

MURPHY V240

Unless there is a close-up on the screen I am
unable to focus the picture correctly. There are
also black lines about jin. wide at the top and
bottom of the screen.—R. Fort (Horwich).

Your defocusing could be caused by a faulty
tube or a weak U25 EHT rectifier, replacement of
which will involve the renewal of the line output
transformer. Insufficient height can be caused by a
low 20P3 frame output valve just in front of the
EHT compartment.

FERRANT! ITT3

The ITA station has given a lot of trouble since
it became available in this area. The picture will
not hold and keeps flicking and jumping about,
then failing completely, finally disappearing
altogether. The sound is also faulty. There is
no trouble on BBC.—J. Auld (Doncaster).

First check the PCC84 and PCF80 base connec-
tions and then strip the tuner assembly and clean
the band switch contacts. The latter are likely to
be the cause of the persistent trouble. Contacts are
best cleaned with a recommended lubricating fluid.

MARCONI VT68DA

The picture disappeared suddenly, leaving only
a faint light, the sound is working still. When the
set 1s switched off I can just see the spot glowing
faintly, gradually disappearing. I can still make
the dim light roll up the screen. I would like to
know how I could test the tube and the EHT
transformer. All the valves have been tested and
are in order.—J]. Forster (Luton).

The tube itself is most likely to be at fault but
you should first check the tube base voltages. These
should be; 1st anode—420V (pin 2), grid—0-60V
(pin 3), depending upon brilliance setting, cathode
50-100V (pin 6), depending upon input signal. A
fair spark should be drawn from U151 valve if the
EHT is in order.

ALBA TVI436

.This set has very good sound and raster but no
picture. I checked underneath the chassis and
everything looks in order. I have renewed valves

(Continued on page 487)
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REGCORDING TAPE— uB |US ] 1 TRANSIS"]R RAD"] K"' TRANSISTOR BARGAINS!
1
sPECIAL OFFER| O Y R Ao
Famous American COLUMBIA 1C.S. — UNBEATABLE VALUE — Bt . fas CEC
l’romneru Quahty Tape, beader aml stop B oY j“ lg’e I'Ife' 1)
fous.  Brand New and boxed. Doubie | Mire Current Production Ofler—A ior- R (‘E“M =
P“'Y;“"a’”a‘" sizes In ‘mki‘o . tunate buik purchase enabies us Lo ofter 8:;10 %’g B;‘;‘v‘:r GET 11 lgfg
i 60‘3:: art 18- soott ng/P! ”19/8 oue of the sesson's most outstanding Het of Mullard 6 Trans. 1 Diode, 4876
. T it Largains it Portable ‘Iransistor Radio Bet of GEG 6 Trans, 1 Diods, 45/-
Sdin. 3oun... 168/6 12001t, £8/6 | Kits, This kit i a modern, sensitive § All Post Free. g
7o, 12000t .. 21/~ 300t 82/6 | quality cireuit Receiver Umt with all DON'T MIS3 THESE BARGAIN
Plastic Tape Spools the latest jeatures. Nix fatest Trans- PRICES—ORDER NOW!
g : Sin., 3/-: 3 : 7in. tors and 1 Lhode, Printed Circuit, Med, v o
., 2/9 0., 3/-; 3t 3/3: Tin., 3/6 and Long Waves, Ferrite Aenal, Car -
Radio Ingut, §w. Push-Puil output into 3 ohiu Speaker, Calibraved biat
gao‘duood VALY Es o uA:i and siow Mution Tuning, ete. Bize: approx. v x 24in.
rices narantoe P .
ITs 8/~ | ECLY2 10/6 | PCFro  yrg | X\ Beludiog printed arcuit and « £5. 5.0 v.ev2s
1IR3, 1368 4y | EFS0 3/ | PCLS3 12/8 CEATRE LIMITED
:‘a]ui.‘gw ;IG E}“Uﬁ 13;3 gtan 1§(B 8et of 6 Transietors and 1 Diode.,eeoe.- £2. 5.0 P. & p. 6d. BARGAIN
APRS  9). | BISa 8 x2 98
D96 9/- | FYSI  9/6 | PLs3 10/8 | Compiete Kit—Bargain offer—onls.... .. £6.19.6 v & .26 | opeme
LKog 9/~ | EXSS 10/ | YN 98 1 4 onmy Spesuer, 77 x 31" 15/8.
DLe8 9/- | EZ80 76 { PY82 76
ECL30 18/ ' PCCR4 86 | Uzt 12/8 8end for jesflet (3d. stamp) and judge for yourself!

PORTABLE TRANSISTOR RECORD PLAYER

BARGAIN OFFER COMPLET: RECORD PLAYER KIT
S Ume) oniy £7.19.6 carr. 6.

(3 1‘1 . ow;n%u lg2 l{im Tvoe 800 batts.)

© 1 watt Push-Pull oulpui Circnit dazram, full technical

8 4 istest G.EG, Trduaistors and. vonntructional detals (irée with | % CABINET Incl. Motor

® 8 o x 4in. Quality Speaker kit), 2/8, post free, Board and 7 x 4 in,

[ GARRARD Fidelity Gram, Unit size: 11 x 9 x 5in. Bpcaker, 38/6, Carr, 2/6.
Colour: Two-tone Red/White with

1 watt
4-Transistor Amplifier

High quality unit with negative feedback glving 1 watt
Andio output into 3 ohm Rpeaker,

AMP KIT ony £3.19.6 cam. 2.

Wired and tested, 17/8 extra.

SEND FOR DETAILS NOW

% GARRARD BA 1 Gram
uwt, 58/6. Carr. 2/6.

Polka Dot reliei.  Alteruative Blue/
Fewn with Polka Dot rener.

RADIO COMPONENT
SPECIALISTS

70 Brigstock Road, Thornton
Heath, Surrey

Terms. C.W.0.
or C.0.D. post
and packing up
to 4lb. 7d.; tib.

. i1y 3, 116;
ggbagug}gvnlg%ngRE LISTECREROMEOUE Phone: THO 2188, Hours 9 a.m.—6 p.m. | p.m. Wed.  5ib. 2/-; 10ib.
meE NOW FOR FULL BARGAIN LISTS, sd. Open all day Saturday. By Thornton Heath Station. 2/9; 1S/, 36,

[ ”
R .
SABRINA " win o] i °
P A E
STILL WELL IN L ‘;"‘-‘ i :°/ R s
15,1 in. -l M
FRONT ¢ 14 O] & v
™M 12 months’ guarantee !
LOWER PRICES for 12 Months guaranteed | | : s o [HT: L
tubes T £l extra without old tube, refundable if old tube T
. o received within 14 days.

COMPLETELY REBUILT
ALL TYPES (including electrostatics)

FOR ONE MONTH ONLY TERMS,
extended to cover this month's issue of
Practical Television.

18
13
Compact, well desizned 5 valve amplitier,
Qutput 3.5 watts. Input for Mi-ropnone,
Radio and Gram. Rize, 8} x 8 x 43I0, lus..
carr. 4/6. 12 wmouths’ gusrautee. Terms
avatabie. Exiraa: Diai plate incjuding
sockete and superimpose switch, 6.
Knobs, 2/8,

% SPECIAL OFFER % SPEAKER SALE!
8/9

6 MULLARD TRANSISTORS & DIODE

127 to |7”, One Price £5.|0.0 (C.W.O.) ‘l’:%ﬁl I gﬂ::j . Only Ex-mannfacturer's salvage
v . ‘1—0’{44 . 9$9d. ea. 45/6. ;Mﬁonev Back ~ Guaranteed,”
21" also available at £8.0.0 R ot 0 - f/.:;’:: Pous FREE b e kg Y Fe & Booo
Including Free Passenger T‘ranslt and | |Tv VALVES | EXTENSION
Insurance. (Old tubes not required.); IALVAQE GUARANTEED | SPEAKERS

6F1, 6F18, 6K23, &3N7, |9,9

l(ll"l, 10P}4, EFB0, EY5],
PLI13, Us0), UUB,
5/ each

80/- doz.
SABRINA C.R. TUBE CO. Sva. laaln, 20F2 0L | S M et e ey
Roud2, BUF80, EOLso, | receiver. (Complete.) Bwitch and  flex
Electron Works, North Bar LSS,  PCF80, PCCR4, | Ibciuded. P.&P.3/9,
;&g, ;’71,51. PL82, PLES,
BANBURY, OXON ez 0| DUKE & CO. (LONDON) LTD
Post on 1 vaive—7d. Post | 621/3 Romford Road, Manor Park, E.12
on 6—1/6. Post on 12--2/4. | ILFord 6001/3 Latest Free Catalogue

Telephone 2390

4
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LAWSON DIRECT REPLACEMENT
- Reprocessed TUBES

LAWSON TUBE WITH NEW SILVER
ACTIVATED SCREEN AND FULLY GUARANTEED 12 MONTHS *i;‘x\

OT "MICRO FINE™ ALUMINISED

ENGINEERS WITH EXPERIENC

754

Enow that as a tube gets old, not only does it become Low Emission

LISHT but the light efficiency of the Phosphor Screen also deteriorares (up

CUTEU 10 10% per vyear). This deterioration of the Screen obviously
continues if the tube is only rebuilt or regunned.

50 Don’t risk a “dead screen”, enjoy the brilliant crisp high

definition of a LAWSON TUBE. Tubes which are absolutely

BRAND NEW throughour (excepting the glass), and which

incorporate the very latest CRT improvements. New silver

57T activated screens, micro fine aluminising, high efficiency gettering,

SIMILAR TUBE REBUILT plus Brand New exact replacement electron guns by Britain’s
OR RECUNNED BUT NOT premier manufacturers, Mullard, Mazda, Emiscope, etc.
RESCREENED ALL MAKES AND TYPES BY RETURN

I 2” — 1:4 -l 0-0 C.0.D. or C.W.O.
1'4” a—— £.;-05-0 I O,-
LAWSON TUBES 13=17" = £3.13.0 Gladiy refunded
L) 3 [ - -7.1 .". if you wish to return
156. PICKERSLEIGH RD. MALVERN. Worcs. 21 £ 5.0 ZOUef 2!d t'-llgg
TEL.3798 CARR. and INS. 716 (excepting 127)

A NEW-FRACTICAL WAY
of UNDERSTANOING

Radio - Television
Electronics

Including: Transistors; VHF/FM; Hi-Fi equip-
ment; Computers; Servo-mechs; Test instru-
ments; Photo-electrics; Nucleonics, etc.
Radiostructor—an organisation specialising in
electronic training systems—offers a new self-
instructional method using  specially designed
equipment on a ‘‘do-it-vourself’” basis. You learn
y building actual i with the big kits
of components which we send you. i
You ad;ance by simple steps, performing a whole
series of interesting and instructive experiments—
Foe . .Your Career with no complicated mathema.:ics! llflstruﬁtional
H manuals employ the latest techniques for showing
. .Your Own Business . R e . the full story of electronics in a practical and
. .An Absorbing Hobby :3,.;.\,MW interesting way—in fact, you really have fun whilst

learning! Fill in the coupon below, for full particulars.

| POST Now
. TO RADIOSTRUCTOR (DEPT, G.40)
' READING, BERKS,
Please send brochure, without abligation to:

* N C
e }‘BkLOCK

BRILLIANCE CONTROL—™

LEADS THE WORLD
|H ELE{:T“OH'GS TRAIHIHG (We do not employ representatives) PLEAS676I

AdAress . st arscieens e

www americanradiohistorv com
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(Continued from page 484)

on the tuner, PCF80 and PCC84 and PCF80 on
video A.P. and two EF80 pentodes, The tube and
the voltages at the base connector have been
checked and seem to be in order. When the set
is switched off there is no pin-point spot. The only
thing that has appeared since the fault began

PRACTICAL TELEVISION

487

is a very poor picture with a pulsatory black line.
~—R Eames (Goldthorpe).

You should check the GEX34 diode detector, also
the limiter diode and detector choke to the video
grid-stoppers (33(2). If there is still no picture
although the raster is bright when the brilliance is
advanced check the H.T. supply to both LF.
amplifiers and the video amplifier.

FLYWHEEL SYNCHRONISATION

(Continued from page 458)

lines. Secondly, the grid leak R4 is returned to
a point sufficiently positive to carry the whole
sine wave above zero. These two precautions
ensure that g3 1s always at zero at a sync pulse,
for any point on the sine wave can rise above zero.
As soon as gl permits conduction g3 falls to
zero. Although C10 and Cl11 are therby charged,
the short time constant and positive supply to R4
ensure that they discharge sufficiently to let g3
again be positive before the next sync pulse arrives.
(Unless the next sync pulse lies a long way further
down the sine wave, which condition could not be
anywhere near pull-in.) Once pull-in is achieved,
the capacitors receive charge continually at the tip
of the sine wave and build up charge to lower g3
near to zero voltage. But, if sync is lost momen-
tarily, the charge is lost in a few lines. In fact,
operation out-of-sync is just as if g3 were always
at zero voltage for all practical purposes.

In the rece‘ver in question, the convenient source
of +15V is simply the frame output valve cathode.
At A (Fig. 13), we obtain the sync waveform
negative-going, separated from the picture, and
frame sync can be derived from this point.

Performance

Again, we can compare the performance against
our stated requirements. This discriminator is not
balanced and noise on the sync pulse does change
the output. However, apart from the flywheel
filter, the eftect of noise is also cut down by heavy
clipping of the sync pulses by R2. Fundamentally,
on interference, the performance of this circuit
should be poorer than the previous one. Even if
adjusted to the centre of the pull-in range, inter-
ference leads to a changed discriminator output.
When interference produces at the control grid
apparently long sync pulses, the rise in conduction
period is limited by the g3 action. The inter~
ference that prevents gl coming on is more serious
as there is no guard acainst jts effect in the circuit.
Even so, its after effect is mitigated by g3 for
when sync pulses are restored, they run through
the whole (now out of sync) sawtooth in the first
few lines. This produces, as we have seen, dis-
criminator output equivalent to the centre of the
pull-in range and sync is rapidly restored: g3 also
guards against spurious sync pulses except when
they fall very close to the real sync pulse. In the
field. the circuit proved to be very successful, even
in Ireland where fringe conditions are of the
fringiest.

It is perhaps worth mentioning that the dis-
criminator type of circuit with a closed control loop

Sine wave
at junction
C9,Ci2etc

Sawtooth

ST T TR

Sync, pulse

R T (R T Y

93 of
discriminator

Fig. 18.—Four waveforms in the circuit shown in Fig.

is not confined to flywheels; AFC of oscillators
for frequency changers is another application and
also the locking of colour reference oscillators for
colour television receivers. The closed loop con-
cept is the fundamental basis of all servo-
mechanisms.

(Acknowledgements are due to N.V. Philips
Gloeilampenfabrieken N.V. and Philips Croydon
Works for permission to reproduce the circuits in
this article.)

'——————————————————1

| QUERIES COUPON !

] This coupon is available until JUNE 22nd, 1961, and

l must accompany all Queries sent in accordance with the l

l notice on page 483, l

l PRACTICAL TELEVISION, JUNE, 1961. l
o

b o o o o e o o e s

Published on the 2ond of each month by GEORGE NEWNES, LIMITED. Tower House, Southampton Street, London, W.C.2. and
rinted {n England by WATMOUGHS LIMITED, Idle, Bradford: and London. Sole Agents tor Australia and New Zealand; GORDON &

OTCH (A/si
Inland £1.2.0, Abroad £1.0.6 (Canada 19s.).

a). Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year;
Registered at the General Post Office for the Canadian Magazine Post.
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SETS & COMPONENTS

RECLAIMED VALVES,
perfect; all one price, 5/- plus 6d.
postage each. Also surplus new
valves, guaranteed. S.A.E. for list.
New valves bought. LEWIS, 46 Wood-
ford Avenue. Ilford, Essex.

tested and

REBUILT TELEVISION TUBES—12in.
£5; 14in. £5/10/-; 17in. £6/10/-.
Twelve months’ guarantee. 10/- car.
TRANSISTORS, WHITE SPOT 5/-;
RED SPOT 5/-; YELLOW/GREEN 5/6;
RED/YELLOW 7/6; CRYSTAL
DIODES 1/-, 2/-, 4/6. ELECTROLY-
TICS, all values; CONDENSERS,
silver and paper. RESISTORS, all
types; RECLAIMED VALVES, most
types, 5/- each. AIRSPACED CO-
AXIAL CABLE from 6d. per yard.

£6/19/6; REPLACEMENT VOLUME
CON oLS. RANSFORMERS,
TELEVISION and MAINS; SMALL
PARTS REPLACEMENTS and
numerouu SECOND HAND COM-
PONENTS. Stamped addressed
envelope please with all enquiries.

DEVIZES TELEVISION SERVICE
29-30 The Nursery. Bath Road.
Devizes, Wilts. Tel.: Devizes 1100.

ST. HELENS 4246 for Television tubes.

S.A.E. list. DARWINS, 45 Shaw St.,
St. Helens Station, Lancs.
TELEVISION__TUBES! 1st quality,

Year's guarantee. most
Rescreened from 85/-,
BAR 1934,

ELECTRICAL - - - -
FACTORS

OFFER THE FOLLOWING
UNREPEATABLE BARGAINS

Brand New Television [2in. Tubes,
Type M.W. 3174, £2.19.6 (Carr. & ins. 12/6)

new guns.
75/- exchange.
3 Pank Ave. New Barnet.

8-watt Push-pull Amplifiers, EL84 x
EL84, ECC83, EZ80. Complete production
line purchased, enables us to sell at £2.15.0
(carriage 2/6).

Beautifully made American Telescopic
Car Aerials, heavily plated. Were £2.10.0.
OUR PRICE 24/~ (carriage free).

Fantastic clearance of Stereo Amplifiers,
including two Mullard ECL82 and EZ80,
pilot lights, knobs, one speaker circuit
diagram, etc. £2.19.6 (carriage 3/6).

Rigidly tested Television Valves, indivi-
dually boxed, 3/- to 7/6 each.

Television Chassis, complete less valves,
30!« (carriage 5/-).

TELEVISION COMPONENTS AT
BARGAIN PRICES
Please write for your individual requirements.
S.A.E. for Free Lists.

4 HENDERSON ROAD
EASTNEY : PORTSMOUTH

|
|
\
{

RATES: 4/- ner line or part
thereof, average five words to line,
minimum 2 lines. 13ox No. 1/- extra,

Advertisement= must be prepaid
and addressed 10 Advertisement
Manager, “Practical Television™
Tower House, Southampton St

London, W.C,2,

SETS & COMPONENTS

(continued)

TV SPARES

London’s Largest
Range—New or Used

LINE OUTPUT TRANS-
FORMERS and SCAN COILS

for nearly every make and model.
New from 4§/, Used from 20/-,

| Just a few examples from our extensive

range IN STOCK. Add 2/6 for P. & P.
TELEPHONE ORDERS SENT SAME DAY
C.OD.

NEW LINE O.P.
TRANSFORMERS

Pye V4/7, VT4/7, 52/6; LV30, FVI, 52/6.
Ferranti 14T2/3/4/5, 45/-; T1225, 62/6.
Ferguson 992/6/7/8, 66/9. 941-55, 5776.
Ekco T221/231, 50’- Ti6l etc., 45/-.
H.M.V. 18249, 58'6 1840-8, 59/6.
Cossor  930-9, 58’6' 916-25, 75/-.
Alba T301/504, 45/-. 362/441 47/6.

Murphy V240/250, 6276; V200, 49/6.
Ultra_ VT9-17 etc., l08’6 with u2s,

Bush TV24, 66/6; TV53, 65/~; TU634 5 gns.
Philips III4U 9|’8 1768V,  102/6.
Peto-Scott TVi4ll- 15, TVI7II- l5 4976.
Pilot TV/CVv-76. 77, 84, DDC87, 75/-.
New Scan Coils for Pye, V4/7, VT4/7 6216
We also stock a complete range of spares
for nearly all makes and models, e.g.
LOT's, Line and Frame Blocking Trans.,
Frame Output Trans., valves, resistors
capacitors, ion traps, etc., etc.
PLEASE SEND S.A.E. FOR IMMEDIATE
QUOTE

Transtronic Transistor Kit, £5.4.8.
Silicon Power Diodes, 250v. 300mA, 25/-.
Latest V Aerials, 15/-, plus P. & P.
Guaranteed Valves, EF80, I|OFI, 6FI,
EF9I, EB%I, U Series, all 4/6, P. & P. 6d.
Cabinets, all types from only 5/-.

TELEVISION CONSUMER
SERVICES LTD.

28 BROCKLEY CROSS, S.EA4.
TiDeway 5394

112 CAMBERWELL RD., S.E.S.
RODney 7917

REBUILT TV TUBES
FULLY GUARANTEED 12 MONTHS
New Gun fitted in every tube.

12, 14in. £4.10.0
15, 17in, 500 £5.10.0
2lin. £7.10.0

"TERMS C.W.O.
Carriage and Insurance 10/- extra.
Allowance made on old tubes.

DAYVIS (CR TUBES) LTD.
34a CHURCH STREET
EASTBOURNE
Phone: 3279

wwWw americanradiohistorv com
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(continued)

Television Picture Tubes
Manuifacturers’ Guarantee

Twelve Months
Tubes for AN British-made Sets

10 inch .. .. .. £4. 0.0
12 inch .. 00 .. £5.00
14 inch .. 00 .. £5.10.0
15 inch .. 00 .. £7. 0.0
16 inch .. .. .. %£7.0.0
17 inch .. ao .. £7.0.0
21 inch £8.15.0
32/6 w1t11 order 20)- month]y

NEW tubes for ALL HMV &
Marconi TV sets {rom £3 to £7.
Carriage 12/6d.

4 speed auto-change record plavers
15 gns. 18] gns. AM/F)M Radios for
12 gns.

TAPE RECORDERS 309, below
list.

Despatched B.R.'s Passenger. 48-
hour service.

(athode Ray Tube Service

35 BROOMWOOD ROAD
ST. PAUL’S GRAY, KENT
Orpington 21285

RECLAIMED TV Components and
Sets. Tubes (40/-); Sets (30/ ):
Chassis (10/-); Valves. S.A.E. for
list. VIDEOPART. 8 Kingsmead,
Cuffley, Herts. Tel.: Cuffley 2010.

In Scotland . . .. ...

RIEENVUE
for Betier Value

COMPLETELY REPROCESSED TUBE
(NEW GUN, RESCREENED,
ALUMINISED)

12.6v. and 6.5v. 0.3 amp.,

17 and 15in. Types . £6.10.0
12.6v. and 6.5v., 0.3 amp.,

14in. Types £6. 0.0
12v., 15in. Types .. £7. 0.0
2v., 12 and 15in. Types £6. 0.0

Electrostatic 90 degree and | 10 degree tubes
0/- extra. Carr. paid.

0/ ALLOWED ON OLD TUBE
Terms arranged.

FERGUSON

{4in. BBC and STV Consoles ... £12,10.0
[4in. BBC and STV Receivers ... £10.10.0
17in. BBC and STV Receivers ... £19. 0.0

COMPLETELY OVERHAULED AND
FITTED WITH COMPLETELY
REBUILT TUBE
with One Year's Guarantee

£5 Deposit. Terms on Balance

Renfrew Electronics Lid.
Anderson Drive
Renfrew : Scotland

Tel.: Renfrew 2642
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(continued) (continued) (continued)
C. EDWARDS SPARES—VALVES—TUBES
. H.P. on Rescunned RIS, DEIUTLRAST @57 (ISR
1070 HARROW ROAD B 6K25  4/6 | EBS1 2/ | PL33  4/8
C R T 10€1  4/6 | EC 4/6 | PL38 10/
LONDON, N.W.10 i, .S oFy, 46 | ER g | BLBL a8
LADBROOKE 1734 At No Extra Charge 10P12  4/6 | EL33 4/ | PY3L  4/6
off ’ g D1 3/- | EL3 4/ | PY80 418
7 12 Months' guarantee ||&0, 46| g ) o g
First-ctass 127 & 14° .. £3.10.0 185HT 12/¢ | PCC34 4/8 | U24 76
Condition " B36 4/6 | PCF80 416 | Ul  12/6
) 17 .. £4.10.0 | | pre.war4 5.7 pin types, 5/ postage 6d. each
#2in. €5.0.0 v NEW TRANSISTORS. Red Spot, 2/
I 4in. ’:27.lo.o 21 . £5.10.0 olc,¢:4Aoc;45, 0((3:72 m/;] p—
" . SPEAKE n.. B/-: Opt. Tr., 2/6.
ps |ssl. :,:,-r:::elf Phone or Call only: Send S.A.E. with enquiries or tor Mii’ I{st,
“ST, JOHN'S RADIO", 136 St. John's 11ill,
(et ] ROd 7778 London s.W.1L. aP 'hone: BAT 9838
v S
;8/F6I;' 76.6-D||02:3. P. J. Fo Andrews RADIO & :I!-v SPARES
6F1, Sle; SPM 71e; 6K2S, 8l~; 20PI, 10/s; - . LINE OUTPUT TRANSFORMERS
PZ30, @1-; PL33, 7/-; ECLSO, 6/« EBOI, 61-63 ROSEMARY RD AllRtyresjolRsperesyCalel makesiand

6/~ Plus 6d post.

S/H 12in. Tubes, 50/~ plus 7/6 post,

Modern (3 Channel, 7in. Pye, £16.10.0.
. plus IS/- carriage.

TV TUBES, New Gun 17in. £4/10/6,
Twelve months’ guarantee. Dea.ers
supplied. Aerials and Coax cheap. TV
ELECTRIC & CYCLE CO., 1 High St..
Chalvey. Slough. Tel.: Slough 21860.

“ HEATHKITS ” can now be seen !n
London and purchased on easy terms.
Free brochure DIRECT TV REPLACE-
MENTS L Dept. PT/22/5. 138
Lewisham Way. S.E.14. Tideway 6666.

Television Tube Shop

now stock

Tubes for every make of set
OVER 600 TUBES ALWAYS IN STOCK

12 inch Mullard type .., £4. 5.0
12 inch Mazda type o £4.15.0
|4 inch Mullard type ... £5. 5.0
(4 inch Mazda type £5.10.0
|5 inch Mazda type - . £5.15.0
16 inch G.E.C. & Mullard type £€6.12.6
17 inch Mazda & Mullard type £6.10.0
17 inch G.E.C. & Brimar lype £6.15.0
2} inch Muilard type o £8. 0.0

Add 10/- for insured carriage to your door
within 48 hours, or 5/- via B.R.S.

All tubes tested before despatch and guar-
anteed for 12 months. Guarantee cards
enclosed with each tube.

Special Purchase of 110°, 17 inch tubes—
Slight mark, Guaranteed for {2 months.

Egzg;“%?i |7°3}replace AW43.88, £6,

Shop Soiled Tubes.

(Siight scratches or marks) Guaranteed 12
months ideal for second set. 12in. 3/18, 3/31
3776, MW31-74 50/-, 14in. MVV 36-44 52/6.
CRM{41 55/=, 17in. CRMI71, MVV43-64 60/~.
Others available from time to time. Please
enquire.

Service Engineers

Our Rebate Scheme shows real savmgs-—-
send for details.

TELEVISION TUBE SHOP
48 Battersea Bridge Road, S.W.lI
BAT 6859

Just South of the Bridge Open Saturdays.

LONDON, S.E.15

14in.. TELEVISIONS, BBC/ITA. newly
fitted rebuilt tubes. To clear £8.
Tube guaranteed 12 monaths. Callers
only. NU-GUN TELETUBES LTD., 3
The Mews, Duckett Road. N.4. MOU
2903.

SALVAGED VALVES
Now from 1/3 each

New and Boxed Valves

all at 10/- each

Send 9d. for full list of valves
and components.

ARION TELEVISION, 4 Maxted Road

NEV.V;( 7152

AERIALS VALVES
guaranteed oOne year,
prices trom £4.12.8. Revacuumed tubes,
all sizes, 50/-: suaxanteed 4 months. Full
range ot aerlals at trade prices, double five
costs only 56/~ Full range of valves,

TURBES
Regunned tubes,

All types of sparea tor all makes and
model~ Ll

ARANTEED VALVES
EF91 3l/J EF80 5/-, 6F1, 10F1, PCC84 Bég
20F2, 15“ T Posmge 6d. List

VICE SHEETS

List 6000 Models. 1/-. S.A.E. Enquiries
Hamitton Radio {T{%, 13 Western Rd.,
§t. Leonards, Sx,

BOOKS
FIND Tv SET TROUBLES IN
MINUTES from that great book "I‘he

Principles of TV Receiver Servlclng
16/6 =all book houses and lo
wholesalers. It not in stock from:
Secretary, I.P.R,E,, 20 Fairfield Road,
London N.8.

SERVICE SHEETS

SERVICE SHEETS Radio. TV. 5.000
models. Lists 1/.. S.A,E. enquiries:
TELRAY, 11 Maudland Bk., Preston.

FAULTFINDER FILES (TV) showing
common faults that each recelver is
prone to and other useful servicing
information. 2/- each. List 9d., plus

example PCC84 cost 8¢« ITV pre-am lLifiers,
£3.15.0. Selt-contained in case, ITV con-
verters, £56. Brayhead tuners, £4.12.6. New
TV sets and transistor radios supplied, ask
tor quotation. l,ow loss co-axlal, 1/1 vd.;
Standards 6d. yd

Diplexers, 8/8 each. Chromed car aertals,
19/- each complzeted with head and ptug, all
types quoted for, All ftems carriage
extra. S.A.E. for lists.

G. A. STRANGE
BROADFIELD, NORTII WRAXHALL,
Nr. Chippenham, Wilts. Tel. Marshfleld 236

LIVER TUBES

Fully Guaranteed 12 meonths
All makes—12" to 21"

Blane & Martin

Electronics
70 HIGH STREET
WAVERTREE
LIVERPOOL

Details on request
Tel. SEF. 3428
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postage. S.P. DISTRIBUTORS. 44
Old Bond Street. London W.1.
SERVICE SHEETS. TV 4/- ea. Radlo

All orders dispatched
on day received. Also Munuals for
sale and hire. SULTAN RADIO. 2y
Church Road, Tunbridge Wells, Kent.

SERVICE SHEETS from 3/-. Some
for hire S.,AE. DARWINS. 45 Show
Street. St. Helens, Lancashire.

SERVICE SHEETS (1830-1961) from
1/- with Free Fault-Finding Guide.
Catalogue 6,000 models 1/-. 125
Radio/TV Sheets covering 370 pop-
ular models 20/-, S.A.E. enquiries.
HAMILTON RADIO. Western Road.
St. Leonards. Sussex.

SERVICE SHEETS. — We have the
largest stock of Radio and TV Service
Sheets in the country for sale at 4/-
each. Why tolerate delay in obtaining
our supplies when we will dispatch
y return? Service Sheet List 1/«. Also
Manufacturers’ Manuals for sale and
hire. 1961 List now available 1/-
S.A.E. F ease. Mall orders on!%
S.P. D STRIBUTORS 44 ond
Street, London W.1

FOR SALE

VALVE CARTONS at keen prices
Send 1/- for sample and list. J. & A
BOXMAKERS, 75a Qodwin Street.
Bradford 1.

(continued on mnext page)

3/- ea. List 1/-.
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PHONE

TRANSFORMFRS By 3 p.m.

SENT SAME DAY C.0.D. ON
ALLITEMS BELOW in STOCK

LINE OUTPUT TRANSFORMERS
Models

Makes ices
ARGOSY T2, CTV617 .. oa . 59/6
DECCA: D17 & C oo o0 .. 59/8
DEFIANT:  TRI753 o 0o .. 59/6
R.G.D.: 8017T, 7017C, c.'u a0 .. b9/
REGENTONE: 17C, 17T, 17 Comb. .. .. 58/8
BAIRD: 2014, 2017, 2114, 2117 .. 49/6
COSSOR: 930 & T, 931, 933-4-, 937, 938

YA UF, 030 &A&F,943T,

946 .. .. a0 .. b9/8
HM.V.: 1428 4 A, 1825 & A, 1826 & A,

1827 & A, 1829 & A .. 85/-

ARCONI:  VT68DA, VT69DA .. .. 86/-
SOBELL: T817, T346 .. . .. 83/-
FERGUSOH. 306T, 308T .. e .. 83/~

1865, 1869 ., oo .. 83/~
Fskausou. 992T.997T, 898T .. 69/8
PYE: V4, VT4, V7, VT7, CTM4 .. 55/-

Al other makal available (3-5 days)
H8,A.E. ALL ENQUIRIES
LINE BLOCKXNG OSC TBAHEFOEHERS

ARGOSY: 72-3, (! 3 .. 88
DECCA: Dbl4, LI7, Dl7C a 8/6
DEFIANT:  TRI4545.6, 1052, 1754-5-6.. 8/6
MARCONI:  V'Ta3Da . .. 86
REGENTONE: 14-5-7T, 143T, 173T .. 8/8
R.G.D.: 6012-4-5-7T series .. 8/6
H.M.V.: 1824 & A, 1825 & A, 1826 & A,
1827 & A, 1829 & A, 1840-12¢
-4-5-6-7'8 .. oq
MARCONI: VT68DA, VT6IDA, VT
VC & VT151, VO153-3
FERGUSON: 99zT 997T, 998T
PYE: 4, VT4, V7, VT7, CTM4 .
PRAME BLocme 08C. TRANSFO!
ALBA: T301, 304, 312, 372 & B, 394,
483 & B series . .. 12/8
ARGOSY: T8-3, CTV517 00 e 12/8
DECCA: D14, D17, D17C 12/9
DEFIANT:  TR1454-5-6, 1669, 1764-5-6 .. 12/9
MARCONI:  VT63DA e .. 1209
R.G.D.: 6012-4-5-7T series .. .. 12/9
REGENTONE: 14-5-7T, 143T,178T .. .. 12/¢
VIDOR: CN4216, ON4325 series .. 12/9
PHILIPS: 385U, 485U, 492U, 688U,
704A, 1502U . .o 15/~
STELLA: 15220 ee e .. 1B/-
PHILIPS: 1400A, 1700A, 18004, 23474 16/
PHILIPS: E.H.T., Osc.Tx.uOOA 17004,
18004, 2347A 15/-
PHILIPS: 1101V, 12000 & VF, 1400A
23374, 2347A. 16/-
PHILIPS: 1114UM, 115U, TG14370,
1446U & /46, 17960, 1746 U
445,17470 .. .. .. 16—
STELLA: 83140, 8317U 16/
PYE: FV146,FV2C,V2,FV4CLCDL 11/8
PAM: 904, 906, 952-3-4, 958 11/8
INVICTA: "i:wls 10978, 110-1-2-4-57-8-9, /6
/
FERRANTI:  14T3-4.5-, 1713-4-5.6, 20T4.
5-6, 21K5.6, 24K4, T1320,
1625, 1825 14/6
SOBELL: TS17, T144, T146, & C, T174&
C, TRG174; T175 & LC, TRG
195, T274, T277, T346 . 15/~
BANNER: BTI114, BTI17 & C .. .. 15/~
COLUMBIA: 503, 5056 .. 15/-
HMV.: 1814, 1816, 1891, 1524 & A,
1825 & A, 1826 & A, 1827 & A,
1820 & A, 1840, 1841, 1842,
1843, 1844, 1845-6-7-8 .. 1478
MARCONI:  VC59DA, VI39DA, VCGODA,
VC62DA, VT68DA, VTE9DA,
VT150, VC & VT151, VC152-3 14/8
PYE: v4, V14, V7, VTT, C'rm . 118
All Makes Avallabl
FRAME OUTPUT TRANstuEBs
BANNER: BT114, 117 & C . .. 25/~
COLUMBIA: C503, C505, C508 25/
SOBELL: T817, F121, T122, T143, T144,
Ti45'& C, T171C, TRG17Y,
T175 & LC, TRG17S, T176,
T224,T274.T277,T346 .. 8/~
PYE: Va, VT4, V7, VI7,CTM4 .. %/
PERGUSON: 992.998T v es B~
All Makes Available
SCAN COILS
PYE: V4_VT4, V7, VT7,CTM4 .. B59/6
FERGUSON: 992T-998T series 59/6
EECO: T‘217 T(‘178 TC198, T205, o

6, TC20
Al H:ku Avmlable tor ALL Models,”
A.E. ALL ENQUIRIEB
Post and thng all items, 1/6. C.0.D, 1/6 extra,

Wyndsor Television Service
ST. ALBANS ROAD

BARNET, HERTS.

BAR 1769 Closed Thursday 1 o'clock

Practical Television Classified Advertisements

FOR SALE (continued)

100 BAYS Brand New Adjustable
Steel She.ving, 72in. high x 34in.
wide x 12in. deep: stove enameiled

dark green. sent unassembled. Six
shelf bay £3/15/0. Sample delivered

free. Quanmty discounts.

BROW LTD. Eagle Steelworks,

Heywood_ Lancs. Tel.: 69018.
TELEVISIONS

All sizes including Projections. Require
attention from £3. In working order:—

BBC from £5.
12in. and uln BBC/ITA from £10.
Regunned CRT £8 extra 17in. from £25.
Send for Lists, Carriage Paid.

ADMAN’S
SERVICE DEPARTMENT
BRYAN STREET, HANLEY
STOKE-ON-TRENT

1,000 TELEVISIONS, all makes, from
£3 working, 10/- not. Callers only,
9 till 6 including Sats. 39 White-
horse Lane, Stepney. London.

TAYLOR 45¢ Valve Tester with CRT
adaptor £15, Televet type 877 £30.
DEW, 55 Liverpool Road South,
Maghull, Lancs.

June, 1961

FOR SALE (continued)
COSSOR 339 Scope.

good condition.

Manua!l. Offers. Box No. 26,
WANTED

WANTED Service Sheets. No

quantity too large. highest prices

paid. SULTAN RADIO._ 29 Church

Road, Tunbridge Wells. Kent.

A PROMPT CASH OFFER for your
surplus Brand New Valves, Speakers.
Components. Test Instruments. etc.
R.H.S., 155 Swan Arcade. Bradford 1.

BEST PRICE paid by return for new
Valves and equipment. STAN
WILLETS. 43 Spon Lane, West
Bromwich. Staffs. Tel: WES 2392.

NEW TV VALVES WANTED. Send
valves, cash by return, to P. J.

REWS. 61-63 Rosemary Ro'xd.
London S.E.15.

NEW VALVES WANTED, — EYS51,
ECL80, PCC84. PCF80, PCL83. PL81.
PCL82. PYS8l. R19. U801. 30P4. etc.
Best cash pnces by return. DURHAM
SUPPLIES. 75 Durham Road,
Bradford 8. Yorkshxre.

RELIABLE DISTRIBUTORS for well
known Television Tube Rebuilders—
All areas. Full details from Box
No. 27

Star TV Tubes
70/-

all sizes up to and including !7in, includes
old glass or plus 7/é without
C.W.0, Carriage 716,
WHY PAY MORE?
new guns, |12 months’ guarantee.
'
aiso 20/- each
12in., l4in., Part Exchange Televisions

ARTHUR SLARK

43-45 Thicketford Road, Tonge Moor,

Bolton.

Phone: 6684,
VIEWMASTER 12in. console. double
sideband  45Mc/s. What  offers?

Particulars from Box 25.

SERVICE SHEETS: also Current and

Obsolete  Valves for sale. JOHN
GILBERT RADIO, 20 Extension.
Shepherd’s Bush Market, London

W.12 (Phone: SHE 3052).

TURRET TUNERS
BRAYHEAD £3.19.6

Brand New, any area, complete with fitting
instructions. B8tate set and 2 chapnels, 10
Mjc only. EXTRA COILS 10/6 per chanmel
RECTIFIERS—CONTACT COOLED.

14RA1282 (FC101) type, 250 v., 250 mA, 18/6;
14RA1283 (FC3SD) type, 250 v., 300 mA, 17/6;
350 mA, 19/6,

RECTIFIERS—] TYPES

Equiva. for RM4 250 v., 250 mA, 14/-; RM5
250 v., 300 mA, 17/8; 14A989 400 m4, 18/6;
14A86 16/6. 14”7 m/-. 14A100 22/8; 14a124

22/6.

CABYMETERS. A10, £4.17.6: B20, £6.10.0,
with either meter 36 mixed resistors, 8d, only.
ARMCHAIR EXTENSION VOLUME CONTROL
upit for TV, Radio Amplifiers, etc. Easily
ﬂu.eg perfectly safe, 28/6. TRANBISTOR

27/-,
Cash with order. Post Free. C.0.D. 2/

DURHAM SUPPLIES

175 Durbam Road, Bradford 8. Yorkshire.
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SITUATIONS VACANT

PYE

TELECOMMUNICATIONS

CAMBRIDGE

require

TEST ENGINEERS

The Company is engaged in the manufac-
ture of a wide range of Electronic Equip-
ment, including V.H.F. and Micro Wave.
Candidates should have had a minimum
of two years practical experience or have
served in H M, Forces as Wireless/Radar
Fitters or Mechanics. Those who have
taken any of the City and Guilds (London)
Institute Courses have an added advantage.
The Factory is a modern one, and there are
excellent opportunities for the right men.

Please apply in writing giving details
of age, experience, salary required, and
quoting reference number (No. A.1889) to:

The Personnel Manager

PYE
TELECOMMUNICATIONS
LIMITED

DITTON WORKS, NEWMARKET ROAD
CAMBRIDGE.

EDUCATIONAL

FREE FROM THE !,P.R.E. Syllabus
of famous radio and TV courses
Membership Condition booklets. 1/-,
Sample copy the Practical Radio
Engineer 2/- post free. Secretary,
22 Fairfield Road, London N.8,
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EDUCATIONAL (continued)

“HOW AND WHY " of Radio and

Elecironics made easy by a new non-
maths practical way. Postal instruc-
tions based on hosts of experiments
and equipment building carried out
at home. New courses bring enjoy-
ment as well as knowledge of this
fascinating subject. Free brochure
from Dept. 12. P.T. RADIOSTRUCTOR
40 Russell Street, Reading.

Radio
Television
& Eleetronies

Learn at home with the
world’s largest home study
organisation. Brit. I.R.E.; City
& Guilds; R.T.E.B., etc. Also
Practical Courses with equip-
ment. No books to buy.

Write for FREE prospectus
stating subjects to

Dept. 516 "C'S'

Intertext House, Parkgate Road,
London, S.W.I1I.

» LEARN =«

RADIO & TV
SERVICING
for your OWN
BUSINESS/HOBBY
@ by a new exciting no-maths
system, using practical equip-
ment recently introduced to
this country
FREE Brochure from:—
RADIOSTRUCTOR

DEPT. G78
READING, BERKS.

6/61

| TV CHAZSIS LS
Plosgey. Leas Vuaives &
Tube Clremt incl; Carr,
& lLos. 7/8.

Valves 8d. 2D21,

I 83J7, B8K7T,
802, 9D2, 1002, 10K, ;
D1. Many More at 9d. ==
2/9d. LLCB, HAS, GAKS, BAMA, 687, 6C4,
' 5D6. 8FL, 8F3, 6F12, 6713, 8F14, 6F15, 6K7, |
6K25, 7A7, 7B7, 7C7, 7QT, 187, 10D1, 10F1,
I 10P13, 10P14, 13BE6. Many More at 2/9. Aiso

at 3/9. Poxtage on 1, 7d., on 8, 1/8,, oo 12, 2/6,

————-—-————
—————g—8—4

BAKELITE CABINETS

Sale Prioce /9
Braud New, lour l
brown. Attractive de-
4gn, 8ize; 12 x 7 x l
Sgina. ldems for smal)
receivers, convarters,
ete, P. & P. 89,

GO(L PACK SE’I‘ 3/9. Thln bargain contalha
one 3 wave band cofl pack, 1 pair of LF,
transformers (4856 Kcrs), one standard two l
gang condenser and 1 prin
Post and packing 2/3.

paper dial

| P.P. COMPONENTS LT“D“|

219 ILFORD LANE, ILFORD, ESSEX.
Send stamp Tor free Iilt,

Practical Television Classified Advertisements

FIRST-CLASS
TELEVISION and

RADIO COURSES
GET A CERTIFICATE !

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

FREE GUIDE

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
sugccess-compelling qualifications as
A M.Brit.l.R.E., City and Guiids
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ. London B.Sc. (Eng.),
A.M.I.P.E. M.l.Mech.E.,
Draughtsmanship (all branches)
etc., together with particulars of
our remarkabie Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this

invaluable publication, It may well

prove to be the turning point in your
career

FOUNDED 1885—OVER
150,000 SUCCESSES_____|

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

LON

N, E.C.I
S. Africa:

P.O. Box 8417, Jo’burg.
Australia: P.O. Box 4570, Melbourne.
RES/CAP. BRIDGE ,32/-
a p. & p. -
Checks all types oi resistors, condensers
6 RANGES
Built in | hour Direct reading
READY CALIBRATED
Stamp for detaiis of this and other kits

RADIO MAIL (Dept. MV)

Raleigh Mews, Raleigh Street, Nottingham

REBUILT TV TUBES

FULLY GUARANTEED

12 MONTHS
Complete New Gun fitted in
every Tube
12in ... . £4.0.0
14-15in. . £4.10.0
17in. ... o0 . £5.0.0
2fin. ... e £7.0.0

Immediate Delivery
Carriage and Insurance 10/s extra

Allowance on old tube

NU-GUN TELETUBES LTD.

3 The Mews, Duckett Rd.
Harringay, London, N.4
Telephone: MOUntview 2903
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EDDY’S (ottm.) LTD.

172 ALFRETON ROAD, NOTTINGHAM

NEW OR SURPLUS VALVES.

GUARANTEED AND TESTED,
BY RETURN POST

AC2/ EY86  7/9 | 5Z4M 11/-
PENDD 7/6 | EZ40  6/3 | 6AQ5 - 6/~
cic 76 | EZ4} 7- | 6AT6 1.
DAF9l 4/9 | EZ80  6/- | 6B8G 271
DAF9 6/Il | EZ81  6/9 | 6BA6  §/11
DFSI  3/il | GTIC &/11 | 6BE6  5/II
DF96 6/1V | KT33C 6/6 | 6BJ6  S/il
DL94 69 | MUI4  71- | 6C4 316
DL96 6/k1 | PCCB4 7/3 | 6C6 a9
DL92 5/} | PCFBO 7/3 | 6CH6 9/«
DK92 7/6 | PCL82 716 | 6F6M 71~
DK9 é/I1 | PCLB3 1216 | 6FI3 1176
DK9!  5/6 | PCL84 12/6 | 6F33 619
EABC80 7'6 | PEN36C B/~ | 6J5G  2/9
EAF42  8/6 | PEN46 76 | 6J5GT 319
EB4l  &/11 | PENA4 1276 | 6J5M 413
EBSI 36 | PL36 1079 | 6K7G /11
EB34 13 [ PLBI 9. | 6KIM 716
EBFB0 8- | PL82 7/- | 6K8G  5/3
EBF89  8/6 | PL83 7. | 6Q7G /-
EBCBI  7/6 | PL84 1011 | 6SA7M 519
EBC33 S/11 { PYBO  7/- | 6SQ7M 419
ECC35 S/I1 | PYBI  6/6 | 6SL7GT 6/6
ECC40 17/- | PY82  6/9 | 6SN7GT 4/3
ECC8i 5'3| PY83 713 | 6U4GT 10%6
ECC82 S/11 | RI9 186 | 6V6G_~ 4/9
ECCB3 6/6 | TDD4 76 | 6V6GT  6/-
ECC84 8/3| U25 126 | 6X4 419
ECC85 7/11 | UBC4l 73 | 6X5GT 5711
ECF80 9/- | UCH42 776 | IOFI  é/1i
ECF82 9/- | UL84 716 | 12A6  §/3
ECH42 7/9 | UL4l 773 | 12AT6 776
ECH8I 8- | UY4l  &/3| 12AH7 46
ECL8O 7/- | UYSBS  &/3 | 12AT7 573
ECL82 10/- | VP23  6/6 | 12AU7 /i)
EF36 3- | z77 36 | 12k7 513
EF40 1273 | IA7GT 116 | 12Q7 573
EF4i 76 | 1C5GT 919 { 2001 976
EF42  T/6 | iD5 76 | 25L6GT .76
EF50 19 | L4 36| 2524G 716
EF80 5. | IH5GT 96 | 35L6GT 8/11
EF85  5/11 | INSGT 9/9 | 35W4 69
EF86  9/6 | IRS 56 | 3524 513
EF89 7- 1 15 49 | 954 176
EF91 36 | 1T4 3t | 955 216
EF92 46 | 3Q4 773 | 954 316
EL4] 7131354 SN oo 2.
EL42 976 | 3v4 69

EL84  6/6 | SU4G 419 | 9001 3711
EL9} 4/6 | 5Y3IG  5/9 | 9004 370
EYSI 7011 | 524G 76 | %005  3/iI

P.W. TRANSISTOR. Medium and iong
wave pocket superhet. 6 matched transis-
tors and diode. 150 mW push-pull output.
Easy to toliow Printed Circuit with all
components marked. 9in. high internal
ferrite aerial. Quality 2fin. speaker, sizc
54 x 3 x i3, No technical knowledge
required. No extras to buy. Total cost of
all items, £€8.19.6. P. & P. 276,

POCKET RADIO. 2 Transistors with
miniacture speaker. Complete with all parts,
wiring diagram and full instructions, 27/6
Batteries 1/-. P. & P. .

VIBRATORS. 12 v. 4 pin, 4/tl, Post i'-

THROAT MIKES. |/» each, post 6d.
Super quality model, 2/- uch post 9d
Could be used for electrlfynng musica:
instruments, etc.

V.H.F. AERIALS. Expanding, complere
and easy to fit. No technical knowledge
required, 6/11. Post 10d.

ACOS CRYSTAL PICK-UPS. Turnover
heads (2 sapphire styli), 3216, P. & P. 2/6

ALL ABOVE ARE NEW AND
GUARANTEED

Any parcel insured against damage in transit
for only 6d. extra per order. All uninsured
parcels at customers’ risk. _Post and
Packing 6d. per valve extra, C.W.O. or
C.0.D. only. C.O.D. charge 3/ extra
S.A.E. with enquiries.
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CH]

BOOK SERVICE

NOW YOU CAN
GET TOP U.K. & U.S.A.

BOOKS ON FREE TRIAL, EASY PAYMENT PLAN!

Yes it’s true! Now for the first time ever! You can select from a whole
new range of books by famous authors!

These books will show you the way to a better understanding of Electronics, Hi-Fi, Radio, Television theory and repairt
A library built from the books listed will eave hours of valuable time in locating faults or constructing electronic equipment—making them & source of

pleasure and profit for years to come!

No man who takes his hobby or profession geriousiy can afford to he without at least some of these well known and highly respected publications—and
now it is so easy to acquire them all through the $IM-TECH BOOK SERVICE |

Loolk over the list of books and select the first three books you would like to examine. Circle the book numbers on the coupon. Addltional books Fou would
like to see may be entered on a separate piece of paper and these will be sent on to You after completion of the first tiansaction.

FREE TRIAL OFFER!

No. 1. gPLICATXOH OF RADIO AND TELEVISION PRINCIPLES.

No. 8. TRANSISTOR CIRCUIT HANDBOOK. Lows E, Garner.
Practical—Technical Reference Book covering Modern Transistor
Applicati Covers Control Circuits, Ampiilers, Receivers, Teat

yne,
Mainly for the b Qovers Fr Inductive R
Besonance and Tuning Coils, Electronic Tubes and Vaives, Ejectrons,
Oscill . Circuits, Coupli

Instruments, Bpecial Purpose Circuits, Wiring Techniques, etc. Fully
d—more than 200 Circuit Diagrams. 410 pages, Vinyl cloth

Transformers etc. 300 pages. Vinyl cloth covers. 28/-,

No. 2 mRA]I)Ig—'l‘ELEVISION AIED F.M. RECEIVERS. Coyne.

ower Buper-Heterodyne Recelvers,

Car Radios, Pub_llc Address Bystems, High quuencyy.nshort. Wave'.
F.M./V.H.F. Receivers, etc. 400 pages. Vinyl cloth covers, 28/-,

¥o. 3. RADIO AND TELEVISION CIRCUITS, Coyue.

Amplifiers, Power Tubes, Phase Inverters, Tranasformers, Decoupling
and Bhielding, Tuning and Tracking Tests, Testing Methods, Dintortion
and Noise, Contact Rectifiers—Detector, Photo-tubes—=8pecial Uses.
335 pages. Vinyl Cloth covers, 28/-,

No. 4. LATEST / INSTRUMENTS FOR SERVICING RADIO AND

TELEVIS] yne,

Indicating meters, Operating and Care of Meterr. Measurementa,
Analyzers and Muiti ters, El fe Vol Bignal G 1
No.'5. PRACTICAL TELEVISION SEAVICING AND Somunr e SHASE:

X AND TROUBLE 8HOOT-
ING MANUAL. Coyne.
A How-to-do-it h to Tuners, Al M ds, Video I-F
Amplifiere, Traps, Video Detectors and Amplifier, Picture Tubes, Power
Supplies, Test Patterns, Antennas, Colour TV and V.H.F. 34/-.

No. 6. COYNE TELEVISION BERVICING CYCLOPEDIA. Coyne.
Latest data on TV, Colour TV and Transistors. Quick and Conecise
Answera to TV Problems In alphabetical order, cross indexed, fully
illustrated. Covers hundreds of facts on Servicing. Over 800 pages,
Vinyleloth covers, 47/8,

No. 7
Pin-Point
TV troubles

in 10 minutes -

Find the exact sound or picture
trouble in ANY TV set from 700
possibilities!  Latest edition now
has 332 pages of solid TV servicing
information; 300 diagrams, check
charts, 31/6, Postage 1/-.

. SPECIAL OFFER
Circle Book No. 7 on coupon, send only 16{3 after 7 days,
and 16/3 in 30 days, making a tota} of 32/6 including postage.

No. 8
Pin-Point
Transistor

troubles in 12
minutes

Trouble-shoot every type of circuit
in ALL transistorized equipment!
526 pages; hundreds of illustrations;
120 check charts. 47/6, postage 1/6.
Circle Book No. 8 on coupon.

covers. 39/8,

No. 10. TELEVISION RECEIVER SERVICING. Vol 1. by E, A. W,

. Spreadbury. 1861 Edition.
Time Base Circuits, including the Cathode Ray Tube. How to check
the Waveform at the lnput apd Output of Each Section—Faults—
Blank Scieen—Obtaining & Raster, Applying a 8ignal, 8ynchronization,
Intertace Quality ete, 362 pages, 25/-,

No. 11. PRINCIPLES OF TRANSISTOR CIRCUITS. 8, W. Amos,
Introduction to the Design of Amplifiers. Receivers and otber Circuits,
how to determine input i stage gain, i Load, Power
Output, values of Coupling Capacitors and Trausformer Winding
Inductances. Details of Photo-sensitive Devices and Transistor
Relaxation Oscillators. 21/,

No, 12. RADIO DESIGNER’S HAKDBOOK. Fourth Edition. F.

Langtord-Smith.
A Comprehensive reference book, the work of 10 Authors and 23 Col-
laborating Engineers, containlng a vas{ amount of data in a readily
accessible form. This book is i ded ially for those int d
in the design and application of radio receivers and audio amplifiera.
1498 pages. 55/-.

No. 13. TELEVISION EXPLAINED. Miller & Spreadbury.

In simple terms and non-mathematical language gives a step-by.rtep
survey of modern television receivers and aerial systems, including
A.G.C. and Fiywheel 8ynchrouisink. 184 pages, 12/8.

No. 14. RADIO CIRCUITS. Miller & Spreadbury.

Introduction to SBuperheterodyne R Clircnits, i
and F.M. Receivers, Battery Receivers, Car Radios. Mathematics and
obscure theoretical details are entirely omitted. 172 pagea. 15/,

No. 15. WIRELESS SERVICING MANUAL, W.T. Cockingz. $th Edition,
Over 110,000 coples of this publication already sold. This is a standand
work recognised as a reliable and comprehensive guide for amateur and
professional alike. Esvential teasting apparatus is described, and logical
methods of reducing and remedying ianlts are explained, 263 pages. 17/6.

No. 16. PRINCIPLE3S OF FREQUENCY MODULATION. B. 8. Camies.
Basic Principies of F.M. Theory of F.M. F.M. and interference. Genera-
tion of .M. Waves, Detection of I".M. F.M., Recewvers, K-F Ampliner,
Mivxer, OsciLator, F. M. Tuner. Aerial. 145 pages, 21/-,

No. 17. ELECTRONIC COMPUTERS. Principl and A

T.E. Ivall. 2cd Edition.
Circuitry and Construction of Digital and Analogue Computers, Latest
Applications in Industry, Cownerce and Sclence outlined. A non-
mathematical introduction to computors, designed to appeal to tech-
niuians, engineers and students who have some knowledge of electronic
engineering. 260 pages. 32 plates. 25/,

No. 18. REFERENCE MANUAL OF TRANSISTOR CIRCUITS. Mullard.
Features 60 circuits you can build, 241 diagrams. 308 pages. 12/8.

Just mail coupon for free trial. Atter 7 days send only low price or return

books and pay nothing. 1f you keep more than one book send £1 after 7

days and £1 each month unti] completed (maximum three books). To buy one

book send ome half in 7 days, one halt in 30 days.
SEND NO MONEY—POST COUPON NOW FOR SPECIAL OFFER.

To SIM-TECH BOOK COMPANY
Mail Order Division, DEPT. PTV10, Gaters Mill, West-End, South«
ampton, Hants. i
Rush the books circled below for 7-day FREE TRIAL aa per offer.
5 7 9 11, 13 15 17
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TELEVISION TUBES
RE-BUILT BY “RE-VIEW’

PRICE:
12in. Y Z X [\ X s
Correct voltage heaters
14in. ... £4.15.0 All types

. I Sin. ... £5. 0.0
[7in. ... £5. 0.0
2lin. . £7. 0.0

TWELYE MONTHS’ GUARANTEE
Free carriage and insurance
Cash with order or C.0.D.

Be one of our satisfied customers. Call and see our TUBES REBUILT and TESTED

RE-VIEW (London) LTD., 10 High St., Colliers Wood, London S.W.19
Terms to the Trade Tel.: LIBERTY 3272
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C.R.T. BOOSTER TRANSFORMERS
T] Pl‘ A OPTIONAL 259 and 50% BOOST.
t 63 V. OR v.
l&.’! V MAINS INPUT

OR
12/8

TYI1 A2. HIGH QUALITY, LOW CAPAC-
ITY 10/15 pF. OPTIONAL BOOST 25%.
75°%. MAINS INPUT.

50%.
18/6

AND 50%.

LOW CAPACITY.

TY l'E 1. MAINS INPUT. MULTI OUTPUT 2,
4, 6.3, 7.3, 10 and 13 VOLTS.

BOOST 25°,

Full inatructions supplied

214-

TRIMMERS. Ceramic. 30, 50,
250 pi, 1/8;

.50 pF, 1/3;

14w
HIOH STABILITY } w.

100 to 10 m

g-

i2. ah to UK 10 w.

2/-
Ditto, 5[1 1009 to & meg. . 9

WIRE-WOUND RESISTORS
25 ohms—10,000 obms

70 pP,

500 pF, 750 pF,
RESISTORS Prelerred values. 10 ohmu to 10 meg.
. 8d.; 2 w.. 1/=,

9d.;
1/9.

100 pF,

Pralerred valuex

Long Play

Standard

5in. reel,
Tin. reel, 1,50011

83in. reel, 1,200t 23/6

bin. reel, 8001t

7in. reel, 1,200it 25/
5in. resl, 8001t

18/6

18/-

AMERICAN “BRAND FIVE”
PLASTIC RECORDING TAPE
Double Play 7in. reel, 2.400ft 60/—
001, 37/8
35/-

Spare
Plastic
Reels

3in. 1/6
51n. 2/~

51in. 2/~

7 in. 2/6

o
7/6.  Leatlet, 8.AE. |

“Instant” Bulk Taps Eraser and H
fluxer, 204/250 v. A.C.. 2

ad De-

+).P. TRANSFORMERS. Heavy Duty 50 maA, 4/6

‘Wultiratio, push-pull, 7/8. Minlature, 384, ete.

, 4/8.

Push-puil 10 w., 15/6. L.F. CHOKES 15/10 H. ﬂO/le
wA, §/-; 10 H. 85 mA, 10/6; 10 H., 150 mA, 14/=

MAINS TRANSFORMERS 200/250 v.
STANDARD, 250-0-250, 80 mA, 6.3 v. 3.5 &

A0

tapped 4 v. 4 a. Rectifier 6.3 v. 1a. 8 v.

2 a. or 4 v. 2 a. ditto, 350-0-380
MINIATURE 200 v. 20 mA, 6. 3 v.la

MIDGET, 220 v. 45 mA, 6.3 v. 2 8.
SMALL, 220-0-220,50 mA6.3v.2a

STD.,

Ditto, sec.

6.3v.3a

250-0- 250, GbmA 83v.358.
BEATEB TRANS. 6.3v. 1} amp.
Ditto, tapped aec. 2, 4 6.3v, 1} amp.

150 w.

.. 88
10

GENERAL PURPOSE LOW VOLTAG!. 2l

3.4,5,6,8,9,10,12,15, 18,24, 30 v. 29/
AUTO TRANSFORMERS.
0, 10, 120, 200, 230, 250 v.

2276

ALADDIN FORMERS and core, }fn., 8d.; iin., 10d,

0.3in. FORMERS 5937/8 and Cans

TV1/2. }n. eq.

2)in. and §in. sq. x liin., 2/- ea., with corea.

501..0! Boldering iron, 200 or 240 v. 26 w. 24/-.
DROPPERS. 3in. x 1liin. Adj.

') 3 amp., 1, 000 ohma, 4/8. 0.2 amp.

0 chme pe:

LINE CORD. 0,
shms per ft.,

3w,

3in. Pleasey, 18/8. Gl.n x 4in. ?.Oh'

Rols,
Hn.

18/8.
HI-Fi

10 x 6in.

Tweeter,

27[

26 in,
BTENTORIAN HFIOH 10in. 3 w 15 ohms, 10w.,

Siidera.
1,000 ohma, 4/8
.2 amp., 101
d. per n 8-wny, 7d. per ft

12in. Baker 15 watt 3 ohms, or 15 ohms, 108fe.
CRYSTAL DIODE G.E.C,, 2/-. GEXS84, 4/~
HIGH RESISTANCE PHONES. 4,000 obms, 15/ pi
MIKE TRANG] 50:1,3/0ea.; 100 : 1, Potted, 1o/a_
H CLEANER. Fluid squirt spout, 4/8 tim
TWIN GANG TUNING CONDENSERS. 365 prF

SWITC]

pF, 2/8; 75 pF, 100 pF, 160 pF, 7/-,

wolld d|eleclric 100, 300, 500 DF, 3/6.
SPEAKER FRET. GOLD
25In. x 35In., 10/~. Tygan 4ft. 6ip. wide, 10/ ft.: 21t
sin. wide, 8/- ft. Brown, green or red. Bamples B.A.E.
New and Boxed VALVES 90-day Guarantee.

ik5 il
185 7/0
iT4

2X2 8/0
384 79
3ve k1]
3U4 78
5Y3 s
5Z4 9/8
BAMG  5/-
3B8 5/
sBE6  7/6
ARHE  9/8
SBW6 /8
5D6 8/-
AF6G  7/8
4H6 3/8
8J6 6/8
aJ6 5/8
3J7@ 8/
SKOGT 6/6
5K1G  5/8

RA

8K8G
GLGG

EAB50

DI0 COMPONENT SPECIALISTS

Post and Packing 1/-, over £2 frae. (Export post Extra.) C.0.D.

/8
10/¢
8/6
8/8

1/8

EABC80 8/6
EB9l  6/-
EBC33  8/6!
EBCil 8/8
EBFS0 10/-
ECC84 /6]
ECF80 9/8
ECH42 10/8)
ECL82 10/6)
EP39  5/8
EP4l  9/8
EF50  5/6
EF80  8/-
EFOl 5/
EF92  5/8
EL32  5/8
EL84 88
EMBL  9/8
Ez40  7/6
EZ80  7/6
E1l48 1/8

x 14in., 10/-. 0.0005 Btandare
trimmers, 8/-; midget, 7/6.

CLOTH. 1T, 26in., §/-.

18/0

378

PCF80 8/8

VRI105

VRI180

 “REGENT”4VALVE
“96,,
RANGE
VALVES
KIT PRICE

£6. 6. 6.
Carr. 41-

i
PRINTED CIRCUIT BATTERY |
PORTABLE KIT

Medium and long wave. Powerful |
7 x 4in. high Flux Speaker. T.C.C.
Printed Circuit and condensers. Com-

ponents of finest quality clearly identi-
fied with assembly instructions. Osmor |
Ferrite Aerial Coils. Rexine covered
attache case cabinet. Size I2in. x 8in. x
4in. Batteries used BI126 (L5512) and
AD35 (L5040), 10/- extra. Instructions
9d. (free with kit). Mains Unit ready
[ made for above, 39/6. Sold separately.

TELEVISION
REPLACEMENT
LINE OUTPUT
TRANSFORMERS
from 45[- ea.
Most makes available S.A.E.
with all enquiries.

LINE BLOCKING TRANSFORMERS,

from 10/-. 3 8

FRAME BLOCKING TRANSFORMERS,

from 13/6.
FRAME OUTPUT TRANSFORMERS,
from 27/6.

NEW MULLARD musxs'rons

Andio oc.l 10/~ F 0C44 . 15/6
C72 .. 12/68 0C4s . 12/6
Sob Hmll!ura Electrolytios. 15 volt.

1,2, 4, 5, 8, 25, 50, 100 mtd. 3/- each.
‘Weyrad Printed Circnit Components in 8tock.
7 x4 in. Speaker 35Q 25/-.
HIGH GAIN TV PRE-AMP KITS
BAND I BBC
Tunable channeis 1 to 3. (Gain  18dB.
BOC84 valve. Kit price 20/6 or 4976 with power
pack. Detaile 8d. (PCC84 vaives if preferred.)
BAND III ITA—S8ame prices.

Tunable channels 8 to 13. Gain 17dB.
ECC84 valve. {(PCCB84 valves if preferred.)
CRYSTAL MIKE INSERT by Acos precision
engineered. Size only iin. x 3/18In., 6/6.
ALUMINIUM CHASSIS. 18 s.w.g. undrilled.
‘WIith 4 sides, riveted corners and lattice fixing
holes, 24in. sldes, 7 x 4in., 4/8; 9 x 7in., §/8;
11 x 7In., 8/9; 13 x 9in., 8/6; 14 x 1lIn., 10/6;
15 x 14in., 12/8;18x 1 in., 16/6.
AL NELS. 18 s.w
4/8; 14 x 9in., 4/-: 12 X 8in,, 3/-; 10 x Tin.
JABON F.M. TUNER COIL SET, 2§/-. H.F.
call, aerial coil. Oscillator coil. Two LF. trans.
10.7 Mc/s Ratio Detector and heater choke.
Circuit book using four 6AMS. 2/6.
COMPLETE JASON F.M, KIT, FMTI, with '
set of 4 valves, eic., £6.5.0. f
BBC TRANSISTOR RADIO. Med. and Long

ave. Two transistors and dinde. Complets
kit, 32/6, phones 7/8 extra. Deaf Ail Earpiece
with Bpeciai Lead, 12/8. Details 6d. |

CYLDON TURRET TELETUNER

I.F. 33/38 megs, complete with frame-grid ‘
valves, 30C1, 301.15. With coila for TV and FM |
Channeir 1 to 13. Brand new, price 45/-,
operating data and circnit supplied. IDEAL
for P.T. “OLYMPIC”

e

1/6. (Wed.

<
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RECORD PLAYER BARGAINS

Worid's flaset dspoed Ayiochenge

s

4 Speed Autochangers, B.8.1t., U.A8  £6.15.0
4 Speed Autochangers, B.X.R., U.A.14 £7.10.0
Collare Autnchauger £7.19.8
Garrard Model 210, GCA Head | £10.10,0
4 npeed NMingle I"layers, EMI . £6.19.6
11, GOR Head . 28.0.0

Tiption, GC8.. £17.19.8

i Garrard Steren Head. £2 extra.

Suitahie player cahinets (except 4 H.F.)  49/8
Amplitier player calinets (except 4 HUF.)  83/-
2.valve amplitier and 61in. epeaker .. 79/8
3-valve amplifier and 64in. speaker .. 98/-
Wired and tested rrady for use with ahove.
5 | obm
Yolume Controls | 80 oae o COAX
—ong spindles.  Guaran- | Semi-air, apaced. i
ecd | vear. Midget | Lossescut 50%.
K ohms to 2 Meg. | 40 vds. 17/6. 6d.\'»l
No sw. D.P.8w. | 60 yd&. 25/
/- 4/ Fﬁnge Quality | f_
inear or Log Tracks. | Air Spaced. bl
COAX PLUGS .. 1/- LEAD SOCKET 2/-

PANEL SOCKETS 1/- OUTLET BOXES .. 4/6
BALANCED TWIR FEEDER yd. 6d. 80 or 300 ohms.
DITTO SCREENED per yd. 1/6. 80 ohms oniy,
WIRE-WOUND POTS. 3 WATT. Pre-set Min
TV Type. All valuie 25 ohma to 25 K., 3/- ea.
30 K.. 50 K., 4/-. (Carbon 30 K.. to 2 meg., 3/}
WIRE-WOUND 4 WATT. Fota Long Spindle
Yalues. 50 ohms to 50 K.. 6/6; 100 K., 7/8.
CONDENSERS. New stock. 0.001 mfd. 7 kV.
T.C.C.. §/6: Ditto, 20 kV., 8/8; 0.1 mfd., 7 kV 9/8.
Tubular 500 v. 0.001 to 0.05 mfd., 1/~
0.25, 1/8;0.5/500 v, 1/8;0.1/350 v. 9d OOI/ZOOOV
2.1/1,000 v..1/8; 0.1 mfd., 2,000 \olu ,8/6.

CERAMIC CONDS. 500 v., 0.3 pF to 0.01 mfd., 8d.
SILVER MICA CONDENSERS. 109% & pF to 500 pF,
Lf~; 600 pl* to 3,000 pF, 1/3. Close tolerance
141 pF) 1.5 pF to 47 pk, 1/8. Ditto 1% 60 pF tc
415 p¥, 1/9; 1,000 p¥ to 5.000 pF, 2f~,

LF. TRANSFORMERS 7/6 pair

465 Ke/s Slug Tuniug Miviature Can. 1§ x § x
lin. High Q and good bandwidth. By Pye
Radio. Data sheet supplied.

WEYMOUTH. Standard size, 465 Ko/s, 10/6 pair.
WEW ELECTROLYTICS. FAMOUS MAKES

@

TUBULAR = TUBULAR CAN TYPES

ZI850v.  2[-'50/350v. 5/8 16/450v. 5/-
w/450v. 23 100/25v. 2/-|32/360v. 4/~
«/450v.  2/3 250,25v. 216 100/270v. 5/€
i{450v.  2/3 500/12v. 3/ 250013V, 4f=
1/500v. 2/9(848/430v.  3/8|5,000/5v. 5/-
L6/450v. 3/9 32+ 34/450v. 6/~
6/500v. 5/6| 32 - 324 32/3507.7/~
32/450v. 473 50+ 50/350v. -
5/25%. 6/-| 64 - 120/300v. 11/€

20/50v. 2/- 32/350v. 4/81100 4 200/275v.182/8
RECTIFIERS BELENIUM 300 v. 85 mA, 7(6.
2ONTACT COOLED 250 v. 50 mA, 7/-; 60 mA, 8/6;
85 mA, §/8;200 m 1/-; 300 mA, 27/0.
lGOILB Wearite "'I'" type, 3/- each. Osmor Midgey
" type adj. dust core from 4/-. All ranges.
TELETRON. L. & Med. T.R.F., with reaction, 3/8.
rERRITE ROD AERIALS. MW..8/9;: M. & L., 12/8.
‘I.R.F. COILS A/HF, 7/- pair. H.F. CHO]\EB. 2/6
FERRITE ROD, 8in. x jin., dia., 2/6.
FULL WAVE BRIDGE SELENIUH RECTIFIER:
@2, 6 or 12 v. 1§ amp., 8/9; 2 a., 11/3; 4 a; 17/6_
CHARGER TRANBFORMERS Tlppod input 200}
250 v. for charging at 2, 6 or 12 v., 1§ amps., 15/8.
= ampr, 17/6; 4 ampu.. 22/8. Circuit included.
YALVE and TV TUBE eguivalent books, 8/6.
TOGGLE SWITCHES. 8.P. 2/-. D.P.3/6. D.P.D.T. 4/~.
WAVECBANGE SWITCHES
& p. 4-way 2 wajer long spindle B . 6/€
® p. 2-way, or 3 p. 2-way short spindle 2/e
2 p 6-way, 4 p. 2-way, 4 p. 3-way long lplndle a/e
. 4-way, or 1 p. 12-way long spindle
VALVEKOLDERE Pax Int. Oct., 4d. EF50, EAbO
Bd B12A, CRT, 1/3. Eng. and Amer 4, 5, 6 and
7 pin, 1/-. HOULDED MAZDA and luot. Oct 8d.
B87G, BSA, B8G, B9A, 9d. BTG with can,, l/ﬂ
B9A with can., 1/? CERAMIC EF50, B7G, B9A.
fat. Oct., 1/-. S/CAN! B7G, BYA, 1/-ea.

OUR ONLY ADDRESS
337 WHITEHORSE RD., -
WEST CROYDON

133 or 68
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