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] PRACTICAL

This splendid AVO Instrument has been developed to meet a
definite demand for a sturdy pocket-size multi-range test meter
at a modest price. suitable for use on modern electronic apparatus
as well as for radio and television receivers. motor vehicles. and
all kinds of domestic appliances and workshop equipment.
Readings are obtainable quickly and easily on a very open scile,
and range selection is by means of a robust. clearly marked rotary
switch of the characteristic AvoMeter 1tvpe. Measurements of
A.C. and D.C. Voltage. D.C. Current and Resistance are made
by means of only two connection sockets.

Designed and Manufactured by

\\

TELEVISION

Just Right
for your pocket!

ULTIMINOR

Sensitivity :

January, 1959

THE

19 Ranges

D.C. Voltage: 0-1,000Vin 7 rangzs
A.C. Voltage: 0-1,000V in 5 ranges
D.C. Current : O-1A in 5 rang2;
Resistance : 0-20,000 2, 0-2M .

10,000 ohms per volt
on D.C. voltage ranges.
1.00) ohms per volt
on A.C. voltage ranges.

Accuracy :
On D.C. 3% of full
scale vaiue.

On A.C. 4% of full
scale vaiue.

Pocket Size : 5% x 3% x ! inches.

Weight : | |b. approx.

To meet special

£9 . IOS requirements, instru-

List Price ° . ments can be supplied
to a higher degree of
accuracy for a small

additional charge.
Telephone : VICloria 3404 (9 lines)

Complete with Test Leads and Clips.
Leather Case if required 32/6.

ILTI» AVOCET HOUSE - 92-96 VAUXHALL BRIDGE RD. - LONDON * S.W.1

M M2

a straightforward guide to
the principles of television

A FIRST COURSE IV

TELEVISION

By ‘ Deccibel.”™ This new book not only
deals in a simple manner with the reception
of television pictures but also explains how the
signals originate and the techniques involved

in the transmission of pictures by television—
including colour transmission. Written

by the author of that best seller—A First Course
in Wireless, this handy book can be
foilowed casily by the interested amatcur

as well as those engaged in, or studying for
employment in, broadcasting and the servicing
of receivers. From booksellers, 15/- net.

PITMAN

Parker St., Kingsway, London, W.C.2.

TECHNICAL BOOKS

TELEVISION
 TUBES

WE OFFER
MULLARD — COSSOR — EMITRON

Etc., From Stock

12" TUBES - - - £6

Re 12” tubes, please confirm before placing order.

14" MULLARD TUBES £6

(Or equivalent)

;L 14" MAZDA TUBES £6 10.
17" TUBES - - £710.

Flease add 12/6 Carriage and Insurance.
12" tubes guaranteed for 3 months ;
147 & 177, 6 months

' MARSHALLS for TELEVISION

I31 St. Ann’s Road, Tottenham,
‘ London, N.I5.
Callers welcome. STAmford Hill 3267
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January, 1959 PRACTICAL TELEVISION .

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS
38 CHALCOT ROAD, LONDON, N.W.I

Nearest Underground Station, Chalk Farm. PRImrose 9090.
EXPRESS SERVICE 111 ANY PARCEL UP TO £10 INSURED AGAINST
PHONE OR WIRE THAT URGENT ORDER FOR DAMAGE IN TRANSIT FOR ONLY éd. EXTRA.

IMMEDIATE DESPATCH C.0.D. ALL POST

ORDERS ARE CLEARED SAME DAY AS RECEIVED. ORDERS OVER £10 INSURED FREE.

0z4 6)- 6AQ5  8i6:6L7GT 12/6|12AH7  8/-|35A5  I1/- DAC32 I11/- ECC85 9/6 EZ8I 9/- PCL83 11/6 UBC4!l 10/-
1A3 3/-16AT6  8i6|6L18  13/-112AH8 10/6(35L6GT 9/6|DAF9I  8/-|ECC9I  5/6| FW4/800 PEN4ODD |UBF80  9/6
JAS 6/-|6AU6  10/6(6N7 8/-(12AT6 10/6]35WW4  8/6|DAF96 10/-|ECFB0 13/6 10/- 25/-|UBF89 10/
1C5 12/6|6B4G  6/6/6Q7G  10/-[12AT7  8/-|35Z3  10/6|DF33  11/-|ECF82 13/6/GZ30 10/6| PEN45 19/6{UCC85 10/6
ID6 10/6]6B7 10/616Q7GT 11/-]12AU7  7/6(35Z4 T/6/DF9I  6/6|ECH35 9/6/GZ32 12/6| PEN46  7/6{UCH42 11/-
IHSGT I1/-/6B8G  4/6|6R7G _ 10/-|12AX7 10/-|35Z5GT 9/-|DF96  10/-{ECH42 9/6|GZ34 14/-|PLBl  16/-|UCHSI 11/6
tL4 6/6|6B8GTM 5/-|65A7GT B/6[12BA6  9/-{4IMTL  8/-|DH63(C) ECHB8I  9/-|H30 5/-| PL82  10/-|UCL82 15/6
ILD5 5/-16BA6  7/6{65C7GT 10/6{12BE6  10/-|50C5  12/6 10/-|ECLBO 14/-[H63  12/6| PLB3  11/6|UF4I 9/-
ILNS 5/-|6BE6 7/6|6SG7GT 8/-112C8  15/-/50L6GT 9/6|DH63(M) [ECL82 12/6| HABCS0 PM2B  12/6|UF80  10/6
INS 11/-|6Bj6 7/6/6SH7GT 8/-|12€EI 30/-6ISPT 15/~ 17/61EF36 6/- 13/6| PM12  6/6|UF85  10/6
IR5 8/-16BR7  11/6|65)7GT  8/-[12SGT 4/6|72 4/6|DH76  T7/6{EF37A  8/-[HKS0 10/-| PMI2M 6/6[UF89  10/6
1S5 8/-|6BW6  9/6|65K7GT 8/-|12j7GT 10/6(77 8/-|DH77  8/6[EF39 6/-|HL23  10/6{PYB0  B/-lUL4l  10/6
1T4 6/6|/6BW7  B/-|6SL7GT 8/-| 12K7GT 7/6|78 8/6|DK9I  8/-|EF40  1S/-[HL4l 12/6|PY8I 9/-|UL46 15/~
1Us 10/-[6BX6 8/-[5SN7GT 7/6|12K8GT 14/-|80 9/-|DK92  10/6|EF4I 9/6|HLI33DD [PY82 9/-lUL84  11/6
2A7 10/6|6C4 7/-16SQ7GT 9/-|12Q7GT 7/6(83V . 12/6|DK96 10/-|EF42  12/6 12/6/ PY83  9/6/UY4I  B/6
2D13C  7/6{6C5 6/6[65S7GT  8/-[125A7  8/6|85A2  15/-|DL2 15/-1EFS0(A)  7/-|HVR2  20/-| QP2I 7/-|UYSS  10/6
2X2 4/6|6C6 6/6/6U4GT 12/6]125C7  8/6|90AG  32/6 |[DL33  9/6|EFSO(E) S5/-|HVR2A &/-| QP25  15/-|VI507 S
3A4 7/-|6C8 12/6/6USG  7/6(125G7  8/6[150B2  15/-|DL66  15/-|EF54 5/-]KF35  8/6 QSISO/IS VLS492A £3
3A5 12/616C9 12/6|6U7G  8/6]125H7  8/6(220P  10/6/DL92  7/6|EF73  10/6/KL35  8/6 10/6| VMP4G 15/-
3B7 12/6(6C10  12/6]6V6G 7/-|12517  8/6(807 7/6|DL94  9/-|EF80 8/-|KT2 5/-| QVO4/7 I5/-|VP2(7) 12/
3D6 5/-|6CH6  12/6|6V6GTG 8/-|125K7  8/6/956 3/-(DL96  10/-|EF85 7/6|KT33C 10/-| R2 10/-|VP4(7) 15/-
3Q4 7/616D5 6/6|6X4 7/-1125Q7  12/6[1203 7/-|DLSIO 10/6/EF86  14/-[KT44  15/-| RI2 12/6{vPI3C 7/~
3Q5GT  9/6|6E5 12/6|6XSGT  6/6|125R7  8/6/4033L  12/6/DM70  B/6|EF89  10/-|KT63  7/-'SD6  12/7|VP4l  6/6
354 7/6|6F6G 7/-16Z4/84 12/6/12Y4  10/6|5763  12/6|EBOF  20/-|EF9I 7/6|KTWé1 8/-| SP4(7)  15/-| VR105/30
3v4 9/-|5F6GTM  8/-|6Z5 12/6[14R7 1076|7193 5/-|EAS0  2/-{EF92 5/6|KTW62 8/-| SP4i 3/6 9/-
4D1 7/6|5F8 12/6(6/30L2  10/-| I9AQ5 11/-|7475 7/6|EA76  9/6[EL32 5/6|[KTW63 8/-[SP42  12/6 leso/ao
SR4GY 17/6[6FI12 7/8(7A7 12/6|19H1  10/-]9002 5/6|EABC80 9/-{EL34  17/6/KTZ41 8/-| SP6l 3/6
SU4G  8/6|sFI3  12/6]|7B7 8/6/20D1  16/-|9006 6/-|[EAC9I  T/6[EL4l  11/-|KTZ63 10/6]SU6l  10/6{VT6IA 5/.
SV4G  I1/6|6F17  12;6]7C5 8/-|25L6GT 10/-|AC6PEN 7/6(EAF42 10/6|EL42  11/6|L63 6/-[TP22  15/-|VTSOl  5/-
5X4G  12/6|6F32  10/8{7Cé 8/-125Y5  10/6/AC/HL! EB34  2/6{EL8I  15/-1LZ319 9/-|TTI5 20/-|lw76 7/
5Y3G 8/-16F33 7:6|7H7 8/-|25Y5G  10/-| DDD 15/-|EB4I 8/6|ELB4  10/6|MH4 7/-fU16 12/-|W8IM 4/~
SYIGT 8/6|5Gs 6/6|7R7 12/6(25Z5  10/6]AC/P4  8/-|EB9I 6/6|ELSI 5/-[MHL4  7/6|/UI18/20 10/-|X61 12/6
5Y4 12/6|6H6GTG 3/(-!757 10/6/2524G  10/-|AC/VPI I§/-1EBC33 T/6/EL95  10/6|MHLD6 12/6| U22 8/-[x63 10/-
523 12/6[6H6M  3/6|7V7 8/6)2526G 10/-|ALEO  10/-[EBC4l 10/-|EM34 10/-|ML4  12/6| U26 14/-|X65  12/6
SZ4G  10/6|6/5G 5/-17Y4 8/- 28D7 7/-1AP4 7/6|EBF80  10/-|EM80  10/6|ML6 6/6| L3I 10/-1X66  12/6
5Z4GT 12/6|6)5GTG 5/6/8D2 3/6 30 7/6|ATP4 5/-{EBF89  9/6|EMBI  10/6|M5P4(7) I5/- U43  10/6|XD(1.5) &/6
6A8G  10/-[6/5GTM 6/-/8D3 7/6 30CI 9/-|AZ31  10/-|EC52  S/6/EN3I  34/9{MUI4 10/- U45  10/6|XFGI 18/
6AB7 8/-6j5 5/6|9D2 4/- 30F5 8/-|BL63 7/6|EC54  6/-|EYSI OA70  §/- US0 8/-IXFYI2 6/6
6AB8  14/-]6[7G 6/-110C1  15/- 30FL1  10/-|CK506  6/6{EC70  12/6](Small) 10/6|OA7I S/~ U52 8/6|XH(1.5) 6/6
6ACT  6/6|6]7GT  10/8|10FI 19/6 30LI 9/-|{CK523  6/6|ECC3! 15/.EYSI oC72 30/ U76 7/6|XSG(1.5)
6AGS  6/6|6K6GT  8/-110F9  11/6 30P12  12/6|CV63  10/6/ECC32 10/6|(Large; 12/6{P6I 3/6 U78 7/- 15/6
6AJ8 9/-|6K7G  S/-|I1OFI8 12/6 30P1s  10/-1CV85  12/6|ECC33 8/6|EY84  17/6|PABCS0 15/~ U251  15/-|Y63 776
6AKS  8/-16K7GT  6/-{I0LD3 10/-|30PLI 12/6|/CV271 10/6/ECC35 8/6/EY86  14/6|PCC84 9/- U404 10/6]Z63 10/6
6AKB  9/-|6K8G_ 8/- |OLDII 16/9,31 7/6|Cv428 30/.|ECCBI  8/-EZ35  6/6|PCC85 12/6 UABCEO Z66 20/-
6ALS 6/6|6K8GT/G 10P13  17/6(33A/158M |DI 3/-|ECC82 7/6|EZ40  8/-|PCF80  9/-| 10/61Z77 7/6
6AMS  5/- /- 11E3 15/- 30/-|D42 10/6/[ECC83 10/-|EZ41  10/-|PCF82 12/6| UAF42 10/6|Z719 8/-
6AM6  7/616L6G  9/6 12A6 6/6135/51  12/61077 6/6(ECC84 10/-,EZ80  9/6!PCL82 12/6' UB4I 12/7,Z729  14)-
VOLUME CONTROLS ELECTROLYTIC CONDENSERS
A " . Standard Can. Tag or Wire-ended Tubular
All with long spm'd!e and double-pole 32 x 32 mfd., 450 V. 59 8 mfd., 450 V 19
switch, 64 x 2|52(§> mfd., 350 V. 8//3 Igmf;i 450 V. 2/
60 x mfd., 275 V. 9/6 32 mid., 450 V. 39
10K. 25K. 50K. 100K. |'oo x 400 mfd.. 275 V. 1216 8 x 8 mfd., 450 V, 3.
1 meg. { meg. | . 2 meg. 00 mid.. 275 V. 2:6 16 x 16 mfd., 450 V. 3/9
dhith  9GEXE mee b2 200 mid,, 275 V. 376 32 x 32 mfd., 350 V. 4-
4/6 each. 100 x 200 mfd., 275 V 6/6 8 x 16 mfd., 450 V. 4-
NEW METAL RECTIFIERS, FULLY GUARANTEED
DRMIB 15/4 | RM-2 76 | We 3/6 | 14A97 25/- | 14B261 11/6 16RE 2-1-8-1 8/6
DRM2B 16/2 | RM-3 9/6 | WX3 3/6 | 14A100 27 | 14RA 1282 19/- 18RA 1-1-8-1 4/6
DRM3B 23/3 | RM-4 18- | wx4 3/6 | 14A124 “28- | 14RA1-2-8.3  23/6 18RA I-1-16-1  6/6
RM-O 70| RM-S 24)- | WXé 36 | 14A163 38/- | (6RC J-1-16-1  8/6 I8RA [-2-8-1  I1}-
RM-t 7- 1 wa 3/6 14A86 18/- | 14BI130 35. | 16RD2-2-81  12/- I8RD 2-2-8-1 IS/~

Metal rectifier technical leaflet free on receipt of S.A.E.

] ALL VALVES NEW, BOXED AND SUBJECT TO
TERMS OF BUSINESS:—CASH WITH ORDER OR MAKERS. FULL PERIOD GUARANTEE. FIRST
€C.0.D. ONLY. POST/PACKING CHARGES éd.
; GRADE  GOODS ONLY, NO SECONDS OR
PER ITEM ; ORDERS VALUE £3 OR MORE POST
i REJECTS. LATEST CATALOGUE OF OVER 1,000
FREE. C.O.D.2/%6 EXTRA. WE ARE OPEN FOR PER-
SONAL SHOPPERS MON.-FR]. 8.30.530  SATS DIFFERENT VALVES, INCLUDING MANY SCARCE
i -0 : TYPES, WITH FULL TERMS OF BUSINESS,
8.30-1 P.M. Rt

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE.
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All the com-
ponents in-
cluding metal
chassis,valves,
metal recti-
fier, coils,
tuning  con- [

denser, ete, |- e "

ete., required . B o
to build the ~ Beginner's Superhet,_
as described in the January, 1958,
issue, are avallable as a parcel. Price
£3 plus 3;- post and insurance

I ——

Latesy ¢y
YD
”Wstanategrey

Hi0.10 . 17in | -,
Plus 1. pogr

This fine cabinet as \llusirated but
less control knobs is avallable this
month at special snip price of 12 6,
plus 3/6 post and insurance. Size Is
134in. X 9in. x ¢4 in. and it is nicely
covered in two tone 1.C.1. fabric.
Hi-Fi Snip
Infinite Wail Baffle
Nicely
veneered
and pol-
ished.
Corner fit-
ung (att-
aches t°
plcture rail’
Takes up no
floor space,
Gives really
fantastic re-
sults with only
low-priced 8in

e3PPIl LB BB TP BLLLLLLLLLLELLLL L L LT L L ED LI BB ELPEBEL DL

speaker. Fit
ting for tweeter. —
Only 45.- each. Carriage and

insurance 3 6.

Adapt Your Gram for Stereo
Cartridges for adapting existing
record players for stereo—available
£2.15.0 each—please state make or
player when ordering.

Portable Stereo Amplifier.—7 watts
(3} watts cach channel) with four con-
trols as follows : Ganged tone con-
trol, ganged volume cnntrot, balance
control and operational swiLch giving
one amplifier for monaural records,
both amplifiers for monaural records,
i.e.. increased output. and hoth ampii-
fiers for stereo. For A.C. mains only,
chassts size 12in. x 3in. x 5{in. Price
£8. plus 368 post and ins. Con-
temporary designed fabritc covered
portable cabinet to hold this ampli-
»g fler, speaker and motor or records
£4.10.0. plus 3 6 post and insurance.

AL L LT BB LB P LT P B LAy

4 ' this makes for a brighter more
=41 | readable

3 "; fortnightly payments of 10 -. non callers add 5/- carr.
i | FREE GIFT.—All purchasers of the above item this
#1 month will receive Range Extender scale and data
f ' which i

PRACTICAL TELEVISION January, 1959
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Unrepeatable
Bargains

Metal Rectifier. Equivalent of
RM5—-250 mA., 230 v., 12 6.
! Welding  Transformer. 12v.-50
amp. continuous rating—inter-
mittent rating for spot welding—
. exceeds 2,000 amps. 45 -, carriage
and packing 5;-.

8ft,  Uwnbreakable Mains Lead.
Type of lead fitted to electric razors.
makes fine lead for test meters and
any other devices where subject to
continuous bending. Twin figure
eight  construction. soft cream
P.V.C. covered. Normally costs 2/-
per yard—we offer three leads for 2/-.
-1 mFd 350, Small tubular metal
cased condensers made by Dubilier,
|2 8 doz.

Connecting Wire P.V.C. Covering.
All colours. Sale price 2/6 per 100 1t.
coll or 5 coils different colours, 10-
the lot.

50 Assorted Resistors, Well mixed
?‘?dsgserul values | and & watt, 5

r

Dited, but 1 watt. 6/6 tor 50.

‘ Pullin Series 100 Test Set

Undoubtedly a most useful instru
ment by a lirm long lamous for
¢ line instruments, entirely re
« designed, it has a square move-
: ment with diacon plastic cover,

scale, extra scale
1 length and wider angle of vision
' With the test set is included a
1 pair of combined tesu prods and
: crocodile clips also a stand for
, inclining the meter
i reading positions.
A.C. Volts: 0-10, 0-25.
0-250, 0-500, 0-1.000, ditto D.C.
} A.C. Current 0-100 mA. D.C.
' Current 0-2.5, 0-10, 0-100, 0-500
[ mA. Resistance : 0-1M and
I 0-10K. Al at 10,000 chms per
volt—Price £12.7.8 or £1 deposit and 24

& ins,

add : cepacity 2pF.—1mFad
Inductance 0-100 henrys, etc.. etc.

| |

. in two ranges.

. q . Mains Vran~former. Standard 230

Famous Transmitter Virtually Given v 'mfui 250-0-250 at 80 mA.. 6.3 V.
al o A.12.6.

Away Toggle Switeh.  Standard metal

body, type with round dolly, fixing

ring and on/ofl indlcating plate, 1'3
or 12;- doz.

Metal Rectifier. 250 v. 60-80 milli-
, amps, jdeal for mains set or instru-
| ment or to replace that expensive
valve, 4 6.
Scereened Cable.

i Rubber covered
j flexible with metal braiding. ideal for
| microphone or gramophone exten-
| stons. 4d., per yd., 30/- per 100 yds.
j Install g-way Switehes, Our outfit
i comprises 1 30 yd. multicore cable.
' two 2-way switches. two wood blocks,
| Full instructions. 9/8 each. post and
) Insurance 2/6.
, Neon Lamp, midget wire ended. Ideal
{ for making mains tester or for any of
i the dozen-and-one applications to
\ which a neon can be put. 2-.
i Instrument Transformer. Input 200-
V.. output 6.3 v. at 34 amps.. and
| ¥Wo separate 85 v. 10 milljamp wind-
1ngs which can be joined in series or
) | parallel, 8/6, plus 1/8 post & packing.
The famous R1154—unused but slightly soiled and not | 3iin. Meter Moving ¢oil. flush
tested. Covers 200-500 ko/s.. 3-5.5 Mc s and 5.5-10 Me/s. mounting, really beautifully made by
Has unique ™ click stop " mechanism (7 stops) and | G.E.C. Two types available 500-0-500
permits selected frequency to be held, returned to, , microamp and 1 milliamp f.s.d. 37.8.

etc. Hartley oscillator, power anipllﬁer.tkeyingl and ‘' Plus 2,-p & i.
speech. Wondertul breakdown value meters, rela¥s. Winking Lye, telephone or circuit
switches. Complete with valves-—real bargain at 28 6, ludicz\xwxg-', 52. v

plus 10°- carriage. Cathode Ray Tube VCRS517, 76,
carriage, etc., 3 6.

Install Those Extra Power Points
3 core caple 7.029 (15 Amps) 500 v.
grade—a big purchase enables us to
sell this at 37/ per coil (30 yds.)
carriage 7 6.

Auto  Fransformer, Totally en-
closed, primary 200250 v.. secondary
110-120 rated 200-250. 27 @, carriage
aud jnsurance 2 6.
Dimmer or Regutator.
sistance 1.000 ohins, Maximum cur-
rent of .59 amps. This is a beautiful
unit which uses a 382 position stud
| 3witeh, vesistance is divided into 31
sections each approx. 30 ohms. In
' ventilated metal case, size approx.
7in. x 7in. x 51in. with wall mounting
orackets and large control knob.
15/~ plus 26 post & insurance.

ELT. ‘Fransformers, Standard
mains input, three secondaries. one
gives 1.540 v. at 20 mA. another gives
2v. at 2 amps. the third 4 v. at 1 amp.
This is » heavy duty potted trans-
former in a cast case hut where
extreme ruggedness is not required
it ran be taken out of its case. Price
20 -. carriage 3,6,

L Gram into Tape Recorder

Total re-

Convert your Record Player or
Radiogram into a Tape
Recorder. Can b fitted .or
removed) in a few seconds ungd
Lhen you have all the facilities
afforded by a normal Tape
Recorder, record, playback,
erase, rewild, ete. AsS top part

of llustration with circuit of suitable Pre-Amp. Price
' only £7.10.0 or 10 - down and if fortnightly nayments
of 10.~ or as per illustration that is with Pre-Amp
£13.2.6. or £1 down and 28 fortnightly pavinents of 10 -.

"ELECTRONIC PRECISION EQUIPMENT LTD.
‘ 66, GROVE ROAD, EASTBOURNE, SUSSEX.

|
This is the correct address for post orders and for prompt attention please mark
your envelope Dept. 5., also enough for postage.
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Band 11l Converter

Suitable
Wales, Lon-
don. Mid-
lands,North,
Scotland,
etc. All the
barts inctud-
ing 2 EF80
valves, coils,
fine tuner. contra
densers and resistors. (Metal case
available as an extra.) Price only
19 6. plus 2'6 post and insurance.
bata free with parts or available
separately, 1/6.

Mains Isolation Transformer

coatrol. con-

Makes servicing
safe. Input tap-
ped 200-250 v., output tapped Z00-
0 v. Rated at 500 watts, inter-
mittent rating 2,000 watts. Screens
for suppressing mains interferenc
Size 14in. x 6in. x 6in., weight 401bs.
Price £5 12 6. Calrldgz, T:6 (up to 250
miles).

14" T.V. Cabinet

14" T.V. cabinet of the latest styling
made for one of our most famous irms
—heautifuily veneered and polished—
limited quantity— 15 each. Carriage
and packing 3 6 extra

A.C./D.C. Multimeter Kit

Ranges ; D.C. volts
0-5, 0-50, 0-130, 0-500,
0-1,000. A.C. volts

0-5, 0-50, C-100, 0-500,
0-1,000. D.C.
milliamps  0-5,
0

-100, 0-500.
Ohms 0-50,000
with 1ntcrnal
batteries,

500,000 with ex-
ternal batteri
Measures A,
D.C. volts, D.C.
current and
ohms. All the essential parts includ-
ing metal case. 2in. moving coil
meter, selected resistors, wire for
shunts, range selector, switches.
calibrated scale and full instructions
price 19/6, plus 26 post and insur-
ance.

Avo Prodclips

%MM& RPNk
The advantage of these test prods
1s that by pressing the trigger at
the side they becoms crocodile
clips and can be left in circuit. This
is a great time saver wher ser vicineg.

BUILD THIS 17" TV FOR
22 GUINEAS

This is a very modern circuit and when you have
compileted it. it will be equal to any fuctory made
model. Note these special features :

® DMiniature valves and metal rectifier.
® 12 channel turret tuner.

® Ferrox EH.T. and scan coils.

® A.G.C. ant AV.C.

Supplied in component form with all metal work
prepared and <upp1\cd with piclorial lavout and
theoretical wiring diagram (these are available
separatelv, price 3 6r. Total cvost is only £23.2.0.

= Now 2 Models
Turret Tuner

Brand new stock not sur-
plus. with ¢oils for Band

and Il complete with
valves,  Model I 1.F. out-
put 3333 Me s, Series
heaters Model 2 LF, out-
but 1619 Mc s, Parallel
heaters. with instruc-
tions and circuit  dia-
gram, 796. With knobs
36 extra, post and -
surance 2 6.

e

mmmmmmmmamammmmémawmm_

-

Charging Switchboard

Otfered at about onc-
twentieth of orviginal
cost. This is an ex-
Government  switch-
board. It contains
three reverse current

These are complete fluorescent
lighting fittings. Built-in ballast and
starters—stove enamelled white and
ready to work. ideal for the kitchen.
over the work-bench and in similar

relays, one voltmeter. | 1peations.
one main ammeter. | Single 40. 4 ft. 3 in. long, uses a 40
two secondary am- att tube.
] mecters and threc | Twin 20. Uses 2 20-watt standard
tubes.

variable resistors for
] controlling circuits.
These are original
Cdse\ Price £315 -,

‘ ﬂ Carr. 10'-.

Price for either type 39 8. with tubes.
Inductor 80. Usesone 5 ft. £0 watt
tube. 59 6.

Carriage and ins. up to 150 miles 5 6.
up to 250 miles 7'G.

Novelty Radio

E%EEEEEEEEEEEEEEEEBEEEBEEBEEEEE

Short Wave Communications Receiver Co;npletedlv wired tun-
able medium and long
R208. 10/- Down. wave. originally inten-

ded for BTG valves and
external batteeies but
could easily bc conver-
ted for iransistors with
internal batteries. l.ess -
valves and speaker, | .-

otherwisc complete. gS

15 -, plus 16 postage.

Instantus Heater

This is a super shoru wave receiver covering 5-30
metres (10-60 Mc,s).  Uses 6 valves. Has R.F. stage. 2
LF. stages B.F.0.. etc. Muirhead instrument drive,
two internal power packs, mains and battery vibrator
pack. Complete with own P.M. speaker. Provision
for phones and speaker muting. Complete in metal
transit case : sizc approx. 24 x 18 x 12in. : weight 70lb.
Suitable A.C. mains, 100-250 and 6 volt battery. in
perfect condition. practically unused. Tested beiore
despatlch and guaranteed. Handbook free wl(h cach.
Price £6/19/8, carriage and insurance 15i- 10
depoqt plus 15 - carriage, and 15 for Lmvhuy payments

Price 15/- pair.

of 10 - Convector heater made {rom heavy
gauge sheet steel (alvanised). }<01

For convenience of callers all items ad
Elecironics ( Ruislip) Ltd

42-46. Windmill 266,
Ruislip, Middx.
Phone : RUISLIP 5780, Phone :

Half day, Wednesday.

Electronics (Croydon) Ltd.

Half day., Wednesday.
3 728 S 3 V2 PP P34 P S S R P PR 54 S5 S S 9 P B R £5 P S R R T E P B SR R O S R R R

grcenhouse. workshop, aviary. etc.
500 watt, ¢ 1,000 watt.
£2.10.0. 1000 watt with wired but
separate thermostat, £3.17.6. 2K
watt free standing or wall mount-

vertised may be obtained by the following companies :
Electronics (Finsbury Park) Ltd.

London Road. 29, Stroud Green Rd., ing, £3.19.8; 2K watt with built-in
Croydon. Finshury Park. N.4. thermostat, £4.19.6. Carriage and
CRO 6558 Phone : ARChway 1049 insurance 5/- per heater. ALL ARE

GUARANTHED FOR 5 YEARS.
P P S P4 PR P PR R

Hall day. Thursday.

EEEEEEEEBEEEEEEEE%BBE&EBEEEEEEEEEEHEEEEE
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CERAMICS

for all electronic applications

Silvered Ceramic Condensers cover a variety of useful shapes, including
Pearls, Discs, Beads and Tubes, and have many applications in R.F.
circuits — particularly where ultra-high frequencies are present, when
their low inductance and excellent power factor are of special advantage.
A wide choice of negative and positive temperature co-cfficients permits
the tempcrature compensation of other components, and frequency

January, 1959

stabilisation of tuned circuits.

Hi-K CERAMIC DISCS

for decoupling purposes in T.V. and
spark suppression in small clectrical
apparatus—cxtremely low inductances.
Up to 10,000 pF at 500 v. D.C. work-
ing. Finished in a moisture-resisting
compound that does not soften or crack
up to 100°C.

LOW-K TUBULARS
with the choice of four tempcrature
co-ctficients and a wide range of
capacity values, serve many purposes
in general circuitry.

THE TELEGRAPH

RADIO DIVISION: NORTH ACTON

Hi-K TUBULARS

combine high capacity with small
physical size: used widely as by-pass
condensers in T.V. and other H.F.
receivers where low inductance is of
special value.

LOW-i PEARLS

of up to 10 pF capacity and

LOW-K DISCS of up to 50 pF. with
high negative temperature co-cfficient
permitting compensation of other com-
ponents and frequency stabilisation in
tuned circuits.

CONDENSER CO. LTD"

LONDON - W.3 : Telephone: ACORN 006l

4

YOUR VERY OWN

TEST SET

NOow

It's as simple as this. You just
seid 47,6 deposit 10 have one
ol the newiy stylised M.LP.
Multi-Range Series 100 Test
Sets posted to you almost by
return of post.  Balance is
payable over 6 or 12 months.
Cash price is £12.7.6." Post
coupon now for full details.

PAYMENTS OVER 6 MONTHS
Extended Terms Price: £12.17.6.

PAYMENTS OVER 12 MONTHS
Extended Terms Price : £13.2.6.
deposit and

(E24

£2.7.6
déposit and & monthly payments of £1.15.0.

€2.7.6
12 monthly payments of 17/11

21 RANGES

covering
10-1,000 d.c. volts
10-1,000 a.c. yolts
100 Microamps to
500 Milliamps d.c.
100 Microamps a.c.
0 to | Megohm
0 to 10,000 ohms
All voltage measurements

a.c.and d.c. are at 10,000
chms per volt.

'MULTI-RANGE
TEST SET-SERIES 100

MEASURING INSTRUMENTS (PULLIN) LTD,
Electrin Works, Winchestier St., Acton, London, W.3.
Flease send illustrated leaflet of the Series 100 Test
Set with details of new easy payments scheme,

ADDRESS
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The Editor will he pleased 1o consider
articles of a rraciical nature suitable
tor publicatic: 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 himse,
responsible for manuscripts, every effort
will be made 1o return them if a stamped
and addressed envelope is enclosed. Al
correspondence intended for the Editor
should he addressed to © The Editor.
“ Practical Television,” George Newnes.
Lid., Tower House, Southampton Street,
Strand, W.C.2.

Owing to the rapid progress in the
design of radio and television apparatus
and to our cflorts 1o heep our readers
in touch with the latest developmenis.
we give no warranty that apparaius
described in our columas s not the
subject of letters patens.

Copyright in all drawings, photo-
craphs  and  articles  published  in
“ Practical Television ™ Is specifically
reserved  throughout  the
signaiory to the Berne Convention and
the U.S.A. Reproductions or imitations

countries
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BB

of any of these are therefore expressiy |

Jorbidden.

TELEVIEWS

THE FUTURE OF TELEVISION
HE present BBC financial agreement comes to an end on
March 31st, 1960, and very soon decisions will have to
be taken which will affect the future of tolevision. Tha
first item which will undoubtedly have to be decided is whether
the present 403-line system will be replaced by the 625-line
standard which is used by all the European countries running a
television scrvice. Another problem will coneern the introduction
of a Third Programme. The present BBC charter comes to an
end on June 30th, 1962. The Television Act which controls
ITA has to be renewed after July 29th, 19€4. There is also the
question of colour television, and the date of its introduction.
This question is somewhat urgent, for the trade must be given
ample time to tool up for colour receivers. It seems reasonably
certain, however, that the date will be some years ahead. The
line standard is the first consideration since it affects all others.
The present 405-line system is an anachronism, an unwanted
heritage from the carly haphazard days of television. No one
quite knows why such a frequency was adopted, for there is no
sound technical reason for it and many reasons against it. The
committee which decided on the system had the choice of the
alternative Cossor system, employing velocity modulation and a
higher line frequency. It was dcmonstrated to be far superior.
Programmes on the 625 system are vastly superior to ours,
and its adoption would greatly simplify the problems of Euro-
vision. It is not a complicated matter to change the line
standard.  No doubt, if a change is made, programmes will be
put out on the present as well as the new frequency for a period.
Regarding the muth wanted Third Programme, will it be
handled by an entirely new authority, or by the BBC or by ITA ?
These are problems of policy. We favour the BBC handling
such a programme because of its longer experience, not only in

television tut of sound broalcasts.

THE “P.T.” FILM SHOW
'I‘HE P.T. Film Show, organised by this journal in collaboration
with Mullard Ltd., takes place at the Caxton Hall, West-
minster, on January 22nd, 1959, at 7.30 p.m. prompt. Three
most interesting films dealing with transistors, the manufacturs
of junction transistors, and a colour film entitled ** The Conquest
of the Atom,” will be shown, with an interval for refreshments,
which are provided free.

The meeting will be under our chairmanship. Mark applica-
tions for free tickets *“ Caxton Hall Lecture * in the top left-hand
corner.  You are entitled to bring a friend, but you must, of
course, make application for an extra ticket.—F. J. C.

Qur next issrve. dated February, will be published on January 21st

~
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Transistors 1n

PRACTICAL TELEVISION

January, 1959

TV Receivers

THE FIRST ARTICLE OF A SHORT SERIES DEALING WITH THE USE OF TRANSISTORS
IN MODERN TELEVISION EQUIPMENT

ANY readers write to ask for details of a

TV tuner or receiver using transistors,

and the number of inquiries has
increased considerably since the Radio Show. It
is apparently thought that the design of this
type of cquipment is now fairly simple, and that
an all-transistor TV set is *just round the
corner.”  Unfortunately. this is far from true.
and although transistors may replace valves in
some parts of the equipment, there are many
sections where their usc has not yet becn satis-
factorily developed. To answer the many
problems which have been raised the following
notes have been taken from a Paper read before
the Television Society, and detail the many
problems which have to be overcome, and show
how they have been tackled in very well-cquipped
research laboratories. In
view of the power which
is required for scanning,
not the least important
of the notes will be those
covering the magnifica-
tion of the scan in the
tube itself. )

The use of diffusion techniques has already
produced practical high frequency transistors, but
an H.F. transistor for television reccivers has not
yet been produced commercially. However, the
new technique of alloy diffusion holds out some
hope of being stretched to meet the requirements
of a television LF. and R.F. transistor. Short grid-
base picture tubes. and transistors able to stand
high collector potentials, offer possible solutions
of the video drive problem. Finally, a form of
scan magnification, an invention of [J. R. Skoyles.
of the Mullard Rescarch Laboratories. described
here for the first time. reduces the scanning prob-
lem to manageable proportions. All these tech-
niques are still in the research laboratory stage
but they do point the way for the future.

An experimental receiver will now be described
stage by stage. The thoughts behind the design
of a particular stage will be coupled with som¢
attempt to forecast the future trend and special
attention will be given to the new techniques
mentioned above.

R.F. and L.F. Amplification

Experimental V.H.F. transistors made by the
alloy diffusion technique were available in the
Jaboratory for the construction of the R.F. and
LF sections of the receiver. The construction
and propertics of these particular eaperimental
transistors arc of interest and they will now be
discussed bricfly.

The diffusion technique for making the base
material has two advantages. ~ First, it is a rela-
tively slow controllable process and second, it

T e e e e e et e e e

The information given in this short series is’
taken, with permission, from a Paper read to
the Television Society by B. R. Overton,
B.Sc.(Eng.), A.-M.LE.E., and published in the
Journal of that Society.

can produce a base of graded resistivity and hence
a drift field.

However, contact has to be made to this thin
base layer and it must be bounded by the emitter
and collector junctions. If these junctions are
made after the base has been formed there is the
grave risk of damage to the thin base. The alloy
diffusion process avoids this difficulty in the
following manner: An n-type layer is first diffused
on to a p-type germanium block. The emitter
material is doped with both p- and n-type
impurity and then alloy-difiused ino the thin n
layer. The doping materials are chosen so that
the 7 material diffuses most rapidly. The result

is an accurately controlled narrow base region of
i material of graded resistivity connected to the
original n layer.

The base contact can be readily
.. fixed to the thin n layer,
{ but the contact must be
close to the emitter 1o
obtain a low base resis-
tance. Thecollector
juncticn is. limited by
facquering and etching
T an! the lacquered area
must be kept to a minimum to obtain a low
collector capacitance. The final construction of
the transistors is shown diagrammatically in
Fig. 1.

As no attempt was being made to achieve the
ultimate in performance or elegance of receiver
design. V.H.F. transistors from widely different
cxperimental batches were used and each circuit
adjusted accordingly. It is too carly to forecast
how far the designer of the future will have to
go to accommodate final production spreads.

Choice of Radio and Intermediate Frequencies

The first objective in building the receiver was
to achicve a cemplete replacement of valves by
transistors. In this way the whole problem of a
transistorised receiver would be studied. As the
complete receiver was more important than the
individual problems there was no hesitation in
making individual problems as simple as possible.

n+ Base n Emitter p+

N

o =
\/(/

Collector

Fig. 1.—Diagrammatic represcntation of the alloy-
diffusion junction tramsistor.

-
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These considerations largely governed the choice
of R.F. channels. LF.. and oscillator frequencics.

From measurements taken at 100 Mc/s it scemed
likely that the gain of a single R.F. stage employ-
ing a typical transistor of the batches available
would be approximately 16 dB for Channel |
Band I. and 2 dB for Channel 13 Band HI. Thus
it was carly to embark on the design of a
thirteen channel tuner.

Having decided on a Channel 1 only receiver
there was a wide choice of LF. and oscillator fre-
quency.  To make the design problems as simple
as possible and yet retain some reatism the 16-19.5
Meys band was chosen for the LLF.. with oscillator
low. Later a very simple Band Lt to Band I.

Output
O—o”ro——
!—C ok
Boi’_%—‘r
(>
Input i I
—12Y

23
o ce M/
-é~ Mixer L3
lnput / 12
1 0
AAMAA

2pF

J-
Fine

L
c2s
Tuning 100pF

AA

/3
4-7/(()3

VVWWWYVYYVY

AAAAA ] o—)t
VYYYYY v

L6 _é _Z‘A/ _Preset
Jcs 717

30
%3
AAAAA

27

Fig. 2.—A Channel 9 to Channel 1 Converter.

single channel. converter was added so that Loth
programmes in the London arca could be-received.

Band 11l to Bund I Converter

The converter (Fig. 2) for Channel 9 to Channel
I has no R.F. stage. the acrial being fed to a
crystal mixer through a band-pass coupled circuit
tuned to the centre frequency of approximately
192 Mc/s.

The oscillator. employing an e¢xperimental alloy-
diffusion transistor. operates in its fundamental
mode at a frequency of 149.75 Mc/s. Feedback
from the tuned circuit in the collector is by loose

TELEVISION 279

magnetic coupling to a winding (L6) in the
cmitter. The winding (L4) to provide oscillator
injection to the mixer is closely coupled to the
oscillator coil LS. The D.C. operating conditions
are stabilised by the usual potentiometers (R1 and
R2) in the base circuit and a resistance (R3) in
the emitter.  In an attempt to stabilise the circuit
the resistor R3 is unbypassed.

The Channel | signal is switched through to
the output when the conversion is not required.
Care with layout is needed to avoid cross talk.

In the experimental unit the measured Channel
I rejection when converting from Channel 9 s
62 dB.

R.F. Stage

The R.E. stage of the receiver proper employs
an experimental alloy-diifusion transistor in the
grounded  emitter configuration.  The circuit is
shown in Fig. 3. Simple capacitive neutralisation
is cffected by a trimmer C13 connected between
the base and the sccondary winding LY across
which appears a signal opposite in phase to that
at the collector.

‘The conventional D.C. stabilisation circuit is
used. but the base potentiometer (R4 and RV1) is
varied to effect gain control.  This gain control
has a wide range (40 dB approximately) and at
minimum gain the stage will accept a 10 mV
vision signal before cross-modulation occurs. The
acrial is matched for the full gain setting of the
control and the mismatch accepted for other set-
tings. The tuning capacitance C10 swamps the
change of transistor input capacitance with gain
control. At present the gain control RV serves
as the contrast control.

The components C12 and R7 in the collector
circuit help to swamp changes with contrast con-
trol setting of the output impedance of the

2000 e P v
pF C% it
ZA L9
= N
.J.Z‘ = Ci5
(/X4 = OoF
3-300F7] = e
T L8 /
Base
of
Mixer

WWWWWY
.._gl
k!

1
c9 3
10000F = 20K
e | /E]‘Contrast:

Fig. 3.—An R.F. stage.
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transistor TR2 and also make the circuit
dependent on the mixer transistor.

The noise factor of the receiver is 4.5 dB; the
gain of the R.F. stage is 17 dB.

If one makes the optimistic but not completely
unreasonable assumption that techniques  at
present in the rescarch laboratory will be
improved to the extent of. say, one octave in f{1.
then an all-channel tuner. comparable in gain.
selectivity, and noise factor with its valve counter-
part. becomes possible.

The R.F. stage will have one serious drawback
in comparison with its valve counterpart, namely
the need for neutralising. How important the
accuracy of neutralising will prove depends largely
on the gain achieved, the range of H.T. potential

PRACTICAL

less

ImA. -6V
Cl7
%/-sooo,f /0
\ 7% n ,
Zre z
=5k S L
E( 3 KOz Cc2/
5000
Emitter
of Mixer
e g é
ce|l” =
5 3 =
560p
%

Fig. 4.—The transistorised local oscitlator.

to be accepted and the tolerances achieved in the
transistor  production. Cross-modulation and
range of control available for A.G.C. nced
to be investigated, but preliminary results are
encouraging.

Local Oscillator )

The local oscillator circuit (Fig. 4) operating
al 255 Mc/s is similar to  the onc already
described in the converter unit.

The oscillator is reasonably stable as the circuit
capacitances tend to swamp the transistor capaci-
tance.

Achieving stability in the local oscillator which,
in its final form. must operate at about 230 Mc/s,
may well prove to be the major technical problem

of using transistors of this type in a television .

receiver. The usc of H.T. stabilising circuits
springs to mind. So does the use of extra tran-
sistors to increasc the power gain of the feedback
loop and so reduce the loading on the oscillator
tuned circuit. Clearly the aim will be to achieve
the desired performance without these complexi-
ties, but this may have to wait for yct another
completely new transistor-making technique. In
the meantime the problem is a challenge to circuit
designers.

TELEVISION January, 1959
Mixer

The oscillator signal is fed to the cmitter of
the mixer transistor and is of suflicicnt amplitude
to cut off the cmitter-base diode during part of
cach cycle. The cutput of the R.F. stage is fed
to the base.

The required 1.F. components in the collector
arc selected by two separate tuned circuits. The
vision circuit is tuned to 17.5 Mc/s and is damped
by the coupling to the vision LF. amplifier to
have a working Q of about 10. The correspond-
ing sound circuit, tuned to 16 Mc/s, has a work-
ing Q of 40 and is tapped down to avoid a series
resonant effect occurring in the vision pass band.

Neutralisation is not rcquired as the emitter
and base are effectively short circuited at LF.

The conversion gain is approximately 10 dB
sound and 8 dB vision. The mixer is shown in
Fig. 5.

Sound L.F. Amplifier

The sound I.F. amplifier (circuit to be shown
next month) has two straightforward grounded
emitter ncutralised stages. As the circuit imped-
ances are high, individual neutralisation is
employed.  The ncutralisation and the tuning
interact so that they must be adjusted in turn
many times before alignment is complete. The
second stage (TR6) is operated at a higher current
to achieve a high output signal level before
limiting.

The LF. gain of the amplifier (base of TRS to

winding 1.22) is approximately 54 dB with
SmA. 14
Li6 Li7
7o Vision
1F Amplitier
e
To Sound
LF Amplitier
To RF
/
Ccl/s
1000pF
z = 5000pF
RI4Z - o
ISKNZ 1
3 L10
. Secondsry of
‘Oscillator coil

Fig. 5.—The Mixer.

a 3 dB bandwidth of 300 kc/s. The detector effi-
ciency is approximately 80 per cent. An output
of 0.3 volts of audio signal (30 per cent. modula-
tion) can be achieved beforc limiting. No attempt
has been made at this stage of the work to effect
A.G.C.. but this should not, in principle, be a
great difficulty.
(Continued on page 282)
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i ilomne Constrmetedl W‘

Recatyer

THiS, THE CONCLUDING ARTICLE, GIVES
MORE INFORMATION ON  THE
CONSTRUCTION OF THE CABINET

By P. Green

N the previous articles of this series. the author
has outlined the construction of a modified
version of the ViewMaster television receiver

which he has built.

Piflar _-Groove

‘0’ gauge railway rail
bent to fit tight in

] Speaker hofe “with
. ends brazed
k3 “ "
02 57 together
lax % T X % D
~ Besd |
¥4
;K Suitabdle 7
J wood frame
> to be made
D S48 for Speaker, ™ |
% Ply. _— glued to
front pane/
i 17
Siges ! oL 8%
and ! ! E
Front {
3
% xl Brass gavze —
% Ik so/dene% to
raif,
1 it finish
Bottom
T _ 5 Y
Fig. 18 (Above, left).-—Shows the construction of the

bottom part of the sides of the cabinet. The loosc
wooden sides slide into the groove indicated.

Fig. 19 i Above, right). ~Sh(ms the method of improving
the appearance o the speaker opemng

The Cubinet
A great deal of thought was

v——;

Underside view of the chassis.

The construction of the bottom parts of the
sides of the cabinet are shown in Flg 18. The
groove into which the panels slide is marked in
this diagram.

Speaker Fret

The speaker Fig. 19,

e L

4 Brass sheet

fret. is made from brass

o

%
S
f—1%

Fig. 20.—The dimensions of the screens, two of which
are fitted into each of the converters.

given to the design of the = _»T R ) £
cabinet to allow for casy e

access to all trimmers and for Pt /; A B 7
the removal of any part or == " = -

chassis.  This  was accom- it i 4 et 2 o

plished by making the sides L | Yo x o 264 tap

and top of the cabinet remov- plimis 1 joog f’JQge"

able for servicing purposes. In ‘ “j ' This bead glued t-o 9//0’ 1

the photograph on page 248 of B | to sliding side 7 .

the December. 1958, issue of \J L6 x 15 x | angle
PRaCI1ICAL TELEVISION, the sides | v'\

htq\'c bgcnlremo.vct_.l..d The case L pinar : Screws tight fit

f) ‘““_55 ,l‘ms,pl(.)_‘l U el W '; " wood Fig.  21.—The method of
any - necessary repairs to  be . i “attaching the lid to the top of the
made with little difficulty.

cabinet.
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toy railway line, to which is soldered brass gauze,
aliowed {o extend 4in. all round. The fret is
then pressed into-the opening at the
front of the cabinet and is secured
by a wooden frame, on which the
speaker is fastened. v/

Converter Screens AU

Across each valveholder of each
converter is fitted a metal screen made
from 1/64in. brass sheet. The screens
are fixed to the sides of the
chassis of the converters °
with 6 B.A. bolts. Thesc
bolts are also used in order
to securc the mounting legs
of the converters. The
necessary measurcments for
the making of these screens
are given in Fig. 20.

Fixing the Lid

‘The method of fixing the
top in position is shown in
Fig. 21. Three locating
pieces of wood. %in. X lin.
are fixed at the sides of the

.

“O0pF

Heater

choke

4 L3

\

front. On the side pieces ur

are screwed four pieces of it

brass angle. with a 2 B.A. "

tapped hole in one flange & U"‘li! ‘L
located from holes in the [t/ S $
top-side struts through i Soxa
which pass -thumbscrews. £
The Converters ]
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There were a number of
errors in the circuit dia-
grams, of the ITV and BBC

=L
L L 4
= 00/ |00/ =
2100 wE W
ZKQ
= 0/
= MF

Chassis

converters, which were
given respectively in  the
October and  November,
1958, issues of PRACTICAL
TELEVISION.

In the ITV converter. a connection should be
made from the bottom of L6 to pin 9 ol V2.
The 10 pF condenser from pin 2 of V2 should
not ba connected to coil L4. but to pin 3 of V1

Fig. 22.—The circuit diagram for the ITV converter, incorporating

the
corrections mentioned below.

(a revised circuit diagram is given in Fig. 22 and
should make this clear).

In the BBC converter. a 2 pF condenser should
bz inserted in the connection from pin 5 of VI
to the 75 pF condenser and top of coil. L3B.

TRANSISTORS IN T.V. RECEIVERS
(Continued from page 280)

Vision I.F. Amplifier

The vision amptifier. to be shown next month.
has stagger-tuned neutralised stages.  Although
the stage damping has been adjusted slightly to
suit the particular transistors used. there has
been some attempt to deal rcalistically with the
problem of transistor paramcter spreads. As
examples. the base resistance accounts for only
half approximately - of the stage damping. the
transistor input capacitance accounts for only
30 per cent. approximately of the total tuning
capacitance in a stage, and-the ncutralising capa-
citor is fixed. The result is obvicusly a consider-
able loss of gain in comparison with that which
could be achicved if conditions were carefully
made optimum for individual transistors. The
gain has to be restrained anyway for another

reason. The feedback capacitance varies with the
supply potential so that if a range of H.T.
potential is to be tolerated. so must an unbalance
in the neutralisation. The maximum stage gain,
or more accurately the base to collector gain,
sermissible  without risk of distortion to the
response curve or oscillation will depend both on
the initial accuracy of neutralisation at nominal
H.T. linc and the range of H.T. to be expected.

In thc complete experimental amplifier some
stabilisation is attempted with unbypassed emit-
ter resistors and the response curve is maintained
cfiectively constant over the range of HT. —9 v.
to — 11 v.

Also on the score of stability the sound rejector
must not be of a type which tends to isolate the
collector from the base of the following stage.

(To be continued)
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Aerial Switch

AVOIDING AERIAL CHANGES WHEN TRANSFERRING FRCM ROOM TO ROOM
By S. E. Addis

ITH the introduction of television into the

\X/ home. the need for some form of aerial

switching soon becomes obvious so that
the set may be used in more than onc room.

In arcas of strong signal strength an arrange-
ment with three 27 ohm resistors as shown in
Fig. 1 may be used which will enable the signal
from the acrial to be fed into two outlet sockets
thus providing a signal source for two rooms.

The writer has used this type of " two-way
split " for a number of years until the commence-
ment of Band 11 signals. when difficulties began
to arise owing to a weak signal.

After a Band III aerial had been erected and
positioned for maximum signal. the picture was
weak and showed considerable noise.  The cross-
over unit coupling the Band I and Band 11

Aerie/ H ..H+

i Outlet /

2m [—
27 ez Switch
;\—J\/\ s Qutlet 2
Outlet / Outlet 2

¢ 1 (Left),—Theoretical circuit for two outlets.
Fig. 3 (Right).—Arrangement of the switching system.

Jig

acrials together was changed with no noticeable
improvement.

» Considérable gain in signal streagth  was
obtained when the coaxial down-lead was changed
for the = low-loss ™ type. but the final and best
improvement came when the three-resistor two-
way split was removed from the circuit.

We now had a good picture on Band I and
Band [H but were confined to one room. As a
temporary arrangement a coaxial plug was fixed
to the lead to outlet No. 2 and this was then
plugged into outlet No. 1 to pipe the signal into
the next room. Apart from betng untidy this
arrangement does  not scem  satisfactory  for
permanent use. Some form of switching seemcd
to be the answer and this was tried for a time
until it was found that the switch was very
often left in the wrong position.

The Switch

After some cxperimenting a form of automatic
switch was made which has proved very successful
in use. The basic pagls nceded to construct the
unit are a coaxial sotket and a portable radio
lid switch.  The coaxial sochet must be of the
type having the centre pin hollow right through.
The socket should be mounted on a suitable basc
with the lid switch fixed below it as shown in

Fig. 2. In one or two prototypes made up. the

unit was constructed in a disused cross-over unit
box. The coaxial socket was already attached.
the switch fitted neatly inside and the existing
cable fittings could be used.

The Tid switch must be arranged so that its
actuating lever is immediately below and in line
with the hollow centre pin on the coaxial socket.

A small length of knitting needle or similar
material of suitable diamcter is then cut and
filed to form a piunger. and this is then dropped
into the hollow pin on the socket.

Some experiment will be needed to find the
correct length for the plunger. and any obstruc-
tion such as a screw or solder tag should be
removed from the bottom of the centre pin.
connection for the coaxial Tead being made by
soldering to the side of the pin.

The Action

’The action of the unit is as follows. Insertion
of a coaxial plug in the socket depresses the
plunger in the hollow centre pin which in turn
actuates the portable lid switch. thus switching
the acrial to the desired outlet socket. Removal
of the plug returns the switch to normal as it
is spring loaded.

The clectrical arrangement of the system is
shown in Fig. 3. where it will be seen that

Band I and Band I acrials are coupled together
and fed via the low-loss cable to outlet No. |
(Continwed on page 286)

Fiz. 2, — Avoiding

acrial changes when

transferring from
room (o rooim.

WL Portoble’ Iid switch
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FURTHER faults will now be detailed, but it
should be remembered that the chassis
should be respected as it is *live.”
Low Sound

Check VI16.°V17. VI8 and R90. 220 K@ load
resistor of V18 triode scction—pin 1.

No Vision—No Sound

Valves not lighting up: check mains input. 1 a.
fuse and continuity of valve
heaters. If fuse and circuits

Frame Sync.-)——L
o

TELEVISION

January, 1959

No. 44,—THE DECCA DM3, DM4 AND DMS

(Continued from page 254 of the December  issue)

By L. Lawry-Jchns

a spark test to the mearer (anode)  end
where a healthy spark should be obtained.
If it is, suspect the EYSI itself and replace. Cut
the connecting wires to the right size and solder
with clean round blobs. If, however. the EY51
still does not light up. remove the C.R.T. anode
clip to check for internal shorts in the tube.
This latter procedure should be carried out
if the spark at the anode of the EYSI is subdued,
denoting a heavy load impesed upon the EYS1
and thus the line output stage. If. however,
the PL8! anode is glowing red hot. check the
valve itself which may have an internal short.
If the valve is in order, check C44 500 pF
capacitor wired from one of the line output
transformer tags to the linearity coil-width switch
panc] under the chassis. A short in this capacitor
is quite a common occurrence. The line output

are in order, check on/ofl
switch.

Valves lighting up.  Suspect
500 mA H.T. fuse and check
H.T. line for shorts.

S o me valves lighting
brightly. others not at all.

205V HT+

72
R70
— 2
KQ

C5%
150pF

E——-—-}E RS5-R52

c58

“O5uF VR7 I00K(]
[T \mee Form

1]

W\

Study = circuit  diagram  of
heater chain and suspect last
valve in chain to bec alight.
The ECL80 is a frequent
offender here. check V9. VIS
and V8. The cffect of such a
short can be cumulative and
the heater/cathode insulation
of the PY82 valves may fail
vesulting in a blown 1 a. fuce
and the necessity to proceed
with caution after the apparcnt
cause has been established and
the offending valve(s) replaced.
Always be ready to switch the
receiver off at the slightest sign
of excessive heater glow in a
few of thc valves.

The PL8! may present a

AMAAMARAR AR

28-70V

normal appearance and the
tine whistle fully audible. in
v/hich case the EYSI should be

Cc53

A
TAYYYYYVVIY

smore  closely  inspected—but

500KN J LinearityS

Frome 3 €& E§R7I ! fty:E

 Hold T 5004F Z4000
$ Chassis j

not too close. Is the hcater
glow visible 2 1f it isn’t, apply

.

_Frame pscillator and output stages,
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transformer can produce scveral fault symptoms
if defective, from a simple case of non-operation
to the symptoms just described. Replacement
of this item neceds no description as it is quite
simple and straightforward provided a note of
the connections is made.

Excessive EHT

A less obvious fault produced by the line
output transformer is reduced width with eaces-
sive EH. producing a very sharp picture lacking
some  1-2in. cither side.  Considerable  caution
should be used in approaching this fault symptom;
note that the picture is bright and clear—no!
blurred at all.  As a quick check. a 2.000 pfd
high-voltage working capacitor can be wired
across (‘44 (500 pfd previously referred to) and
whereas under normal conditions this would
spoil  the picture completely. it may restore
normal  width and working conditions. thus
indicating the real culprit.  Where the width is
reduced and the picture blurred. check  the
ECL8D (V9), PL81 (VI0) and PY&! (VI2). the
setting of the line drive control (pre-set to the
right of width knob) and the resistors associated
with the V9 valve base and R49. the 44 K@
screen dropping resistor to pin 8 of the PL8I.

PRACTICAL TELEVISION

285

Line Hold

If the setting of the control has to be varied.
check V9 and the 220 K resistor R45. in serics
with control to pin 9 ol the ECL80 valve basc.

Frame Timebase

The number of “usual ™ faults arc compari-
tively few. mainly being restricted to lincarity
and hold troubles. As there is no interlace
divde incorporated in the circuit. it is essential
to set the frame hold correctly to secure a good
interlace free from line pairing.

The main complaint is compression at the
bottom of the picture and this occurs after the
set has been on a short while. 1t should be
noted that a certain amount of bottom shrinkage
normally occurs due to temperature rise after
the set has been on some time but the compres-

sion referred to is more severe.  Generally a
replacement ECL80 in the VIS position will
restore normal conditions.  Tnsufficient height.

equal top and bottom may indicate a faulty R67
220 K¢ resistor in series height control to pin | of
V8 ECLB0O. A similar resistor R68 is wired {rom
the frame hold to pin 2 of the V8 valve base
and should be suspected if the control is at the
end of its travel.

vision Norse Limiter | 205V HT
(et = /00KDY E=
//7;/ g/er P AW o /00
J = S KN KN
£ 27 = vss |
£ geaK %2 €89/;
= 75KQ ] 1
T : - /00
'9__/ = KN
I——‘ N (2
iS = qpF
Vision . = 4P
Vision'
Detector . 7 & _I
Y Amplifier
Vsa 3 46891 £F80 L7 OK(Y 6 A8
vé /‘ and
— —— —— V93
| Y ot S - ot IR
Sooo s
=== -3 - -
L P4 _ 9
2! Contrast =
3 3060 = sg0xn 3
¢ L L/, 0z 3
- =z = 6/(8(33 = v8a
e 272 M 45 £CLBO
4 s KE = S Sync.
= =</20 = = Se
= =0 ~ep.
= = ol 4
z 004 3 =
Jest T = 18KNZ
Point Jd° Zes z
a— =0 =
J B = ] =
222 = ex 3
CHEEN A 3
= Eg M 2 o WE
? -
7‘0 ; [ VYVIYVYYYY VIVVYYYYYY [ [
49 Cathode circurt V3 L 18K SOKQO To cothode of CRT
.o;cg la i '//UF _/66'6\_‘ I
<AGC to V3 i T e, T L2e /7 Frame
-~ —WWWWW Sync.

Circuit of the vision detector, amplifier, limiter and sync separator stages.
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N
will remain all the time the
brilliance control is kept down
to minimum. fading as it is
advanced. A 6 v.
transformer should be fitted to
divorce the tube heater from

b
L )]

R64

670 670 540

AAAAAAAAAN AAAAAAA, AMMAAAAAAAA
VYWY VYVYVYY VYVVVYYVVY

v v
7 CRT /8

The power supply.

it
Faults Affecting the Video Section

It will have been noted that when the fault of
“no vision—sound in order” was discussed. it
was terminated by the conditions obtaining due
{o a fault in the line timecbase. It is not sug-
gested that only line timebase troubles can
cause a loss of raster (not picture) but it is
certainly most often the case. However. there
are several possibilities which may be mentioned.
The tube itself may develop a heater/cathode
short which most often (not always) will cause
the raster to illuminate fully before dulling and
fading as the EY51 and the line output stage
becomes unable to cope with the increased
current demand. Sometimes the bright raster

FLI/?} the valve chain. It should be
r;""t‘}aﬂ 4 notﬁd].31 ho]\;'uf;/l(':r, that uncon(;
! Q@ trollable rilliance can. an
) ':2:7)65)25 ?—'2—‘ often is, caused by a brilliance
'@: o'u control open circuited at its
i o chassis end—in this case. onc
S N ¢ side of the onjoff switch.
] Similar symptoms again are
<02

provided when the load resistor

of Vo6 (EF80) becomes open

circuited—R27. 4.4 Ki—this
v fortunately docs not happen
very often.

The “usual ’ fault symptoms
having been discussed, a few
items of interest may be pointed
out. Valve V7. EBOL. is the
vision A.G.C. clamp and sound
noisc limiter double diode. The
sound detector is a crystal diode
—normally a GEX34 but may be an OAT7Y or
a CGI2E.

Line Linearity

The line linearity control expands and contracts
the sides of the raster, mainly the left in relation
to the right.

The C.R.T. heater is not the final one in the
heater chain—V7 is.

Focusing on the DMI recciver is by means
of selecting the position of a wander plug on the
tube basc.

The frame form (VR7) contrel (on chassis)
should be adjusted to give uniform vertical
scanning in conjunction with VRS theight) and
VRS (frame linearity).

AN AUTOMATIC AERIAL SWITCH
(Continued from page 283)

which is on the automatic switch. Outlet No. 2
is connected to the acrials via the switch.
Insertion of the coaxial plug in outlet No. 1
automatically disconnects outlet No. 2. If a
double-pole "lid switch is available it may be
wired in such a way that outlet No. [ is switched
out when outlet No. 2 is in use. but this is not
really needed as duec to the short connections
tc socket No. 1 it has no effect’on performarnce
when socket No. 2 is in use.

If no box is available in which to construct
th= unit. i* may be made up on a wood or metal
base with a lid to cover it if desired. The
coaxial socket may be mounted -on a small
metal bracket and the lid switch mounted direct
on the basc.

Some care is needed in forming the plunger
1o ensure that it has free movement in the hollow
centre pin. and all rough cdges should be filed
down to avoid any possibility of sticking.

If the plunger is made of material such as a
plastic knitting needle, it will be found that if
the lower end of the pl.nger is touched with a

www americanradiohistorv com

warm soldering iron, a slight spread will be made
which will stop the plunger from falling out,
should the unit be turned upside down.

Two holes should be provided in the base for
screwing to a skirting board or wall. When the
unit is completc and installed it will be found that
one_has all the advantages of the arrangement
in Fig. 1. but with none of the losses. N

PRACIICAL WIRFKFLESS ‘

CHIEF CONTENTS OF JANUARY ISSUE

NOW ON SALE, 1/3. “

A LOW-PRICE QUALITY AMPLIFIER
MAKING OHM-METERS

XENON POWER SUPPLIES

LOUDSPEAKER MATCHING i

THE USE OF TAG STRIPS i

A 12 v. VALVE-TRANSISTOR CAR RADIO

SERVICING RADIO RECEIVERS '

A MAINS TRANSPORTABLE ;

isolating"

AND ALL THE USUAL FEATURES I
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g By D. S.

Malcolm

-~

b
A MOBILE TROLLEY FOR THE TELEVISION
RECEIVER

TH HE simple assembly ol this contemporary
television table is shown in the exploded
view (Fig. 1).

The Legs

The legs are secured (o the underside of
1> so that the fect of the legs rest on E in
the approximate positions shown.  Mark
circles on E round the fect of the legs and
bore out fin. deep. The legs sink into
these holes.  Continue drilling with a tin.
drill to take the No. 12 screws which pass
from under E into the legs. Dismantle the
legs and plane back all the edges lin. in
and round the corners.  Glue and serew the
legs into position.  Shape the picces C to
a curve and glue and nail to D.

Wheels

Be sure that they are capable of taking
the load of the television receiver. Those
with a bearing plate can be screwed direct
to the underside of E. with 2in. screws.
Those with a stem and commonly used on
trolleys require a bloch A. Fig. 27 To hide
the block an apron can be nailed thereto.

Apron

Fig. 3 shows the block screwed to the
underside ot E with a hole drilled for the
trolley wheel stem lving on a  diagonal
drawn across E. Saw off the overhanging
corners and plane back to the slope of the
undercut edges of E. Then saw off a picee
down the dotted line shewn in the lower

Fig. 1 (left). An cxploded view
of the table.
Fig. 2 (right).— Showing how the
wheels are  fitted,
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Plane to angle
'y then saw to
4 dotted line

Fig. 3 (above).—Fixing the apron.

Fig. 4 (right).—The completed table.

MATERIALS REQUIRED :

Two sheets of Zin. multi-ply with a mahogany,
oak or walnut veneer 18in. X 17in.

Four round tapered hardwood legs 12in. long with
blocks and screws.

Four wheels.

Two pieces mahogany, oak or walnut 18in.
X lin. square for C.

Four No. 12 screws (steel) 1§ in. long.

Apron (optional).

Foor blocks of planed softwood 6in. long X 3in.
wide x 14 in. thick.

Four lengths of }in. plywood 19in. long X 3in.
deep to be cut and planed to size when fitting.

long

half of Fig. 3. equal to the thickness of the apron.
and nail on the apron. cutting and planing it as
requircd. Round off the corners.

Finish

An ebony cffect on the legs and undercut edges
can be achieved by painting with three coats of
black lacquer followed by two coats of clear
varnish, allowing twenty-four hours between cach
coat. Rub lightly with No. 7 garnet paper and
then burnish with metal polish or car polish. The
flat surfaces can be waxed, french polished. or
given three coats of clear varnish and rubbed
down as with the legs.

A Slide Projector

RCA GREAT BRITAIN LTD. announce the
U.K. availability of the new RCA type
TP-8B Random Access Slide Projector which
provides a means of projecting standard 2in. X
2in. slide transparcncies. remotely selected, intc
a monochrome or colour television vidicon film
camera. Up to 36 slides may be projected either
in fixed sequencc or in randomly selected
sequence; in addition to handling the programm-
ing of a scries of slides in sequence the TP-8B
assures. at any time, the immediate availability of
slides such as standby or emergency slides.

‘The optical resolution and dctail contrast
provided by the RCA TP-8B are sufficient to
fully satisfy thc reguirements of tclevision slide
programming. The projector has ampic light
output for 3-V colour film camera systems
(approximately 450 foot candles with open gate)
and provides uniform brightness over the cntire
field of the projected image.

Designed to operate in television film rooms, it
is optically interchangcable with the RCA TP-7
slide projector as already installed in many tcle-
vision studios in this country and may be used

with any vidicon film camera using proper multi-
plexer mounting facilities and projection lenses.

Two Channels

The type TP-8B Random Access Slide Projector
consists of a projector, a control chassis, a remote
control panel and a remote indicator pancl. The
projector employs a dual condenser lens system
which forms two optical channels. A drum type
magazine associated with cach optical channel
change is made possible by projecting successive
slides first from onec drum and then from the
other.

One projection lamp is used in conjuncticn with
both optical channels. Light is coliected from
both sides of the lamp filament by these optics
and directed to cach of the two slide gates which
are oflset from, but symmetrically located with
respect to. the projection axis. One movablc and
three fixed front surfaced mirrors located between
the slide gates and the single projection lens
multiplex each of the channel axis into the
centrally located projection lens. Split second
movement of this mirror into or out of the optical
path provides the multiplexing action between
channels. ’
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Relaxation Cscillators—

ThE SECOND OF A SERIES OF NON-MATHEMATICAL ANALYSES

By R. Couvela

(Continued from page 245 of the December, 1958 issue)

HE transitron-connected pentode is in itself
a curiosity. If you look at the charac-
teristic curves of a pentode. you will sce
that the sum of :he anode current and screen
current is almost constant. At low values of
anode voltage. the screen conducts much more
heavily than the anode. As the anode voltage
rises. so the anode current rises. and the screen
current reduces. until the anode takes over
practically all the current which was originally
being ‘passed by the screen. This is the normal
operating condition.

It is found that the suppressor grid vollage
pldys a considerable part in deciding the position
of the change-over point. where the anode current
becomes greater than the screen current. I the

Sync.
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Fig. 1.—(Ahove, left) Basic circuit of

transitron
oscillator.

Fig. 3.—(Above, righty Circuit of transitron time-base
geacrator.

suppressor is held very negative. the changeover
point can be very high. Effectively. the anode
iIs thus cut off.  The transitron relaxation
oscillator relics on these facts for its operation.

Action of the Transitron

Consider the circuit of Fig. 1. In a stable
condition, C is charged to Vg2, Vgl is zero.
Now, in the event of a slight increase of Vg3, Ia
will increase. 1g2 will decrease. cauvsing Vg2 to
rise.  This rise is transmitted through C to Vg3,
which also rises. Thus. the initial change becomes
a precipitate change in the same direction, until
g2 is cut off completely. so Vg2 cquals VH.r.
and Vg3 is at its maximum value. The anode
is now conducting heavily.

C will then charge towards full H.T. value
through R2. thus slowly reducing the value of
Veg3. until this voltage reduces sufficiently  to
reduce la. thus permitting the presence of 1g2.
The occurrence of Ig2 drops Vg2. which trans-
mits the drop to Vg3 through C. causing Vg3

swave

to drop faster. Thus a landslide is started again,
ending up with la cut. off. [g2 at maximum. and
Vel well below zero.

C will then discharge towards Vg2, through
R2. and the circuit will be in rclaxation until
the rising Vg3 permi‘s anode current to flow,
thus reducing Ig2. The cycle then repeats itself.
From the above. it will be seen that a square
is available from either the screen or.
preferably. from the anode. the two being in
antiphasc. It is normal to take the output from
the anode. as this is not required for any other
purpose. so the coupling network will not have
any elffeet on the performance. of the oscillator.

It will be seen that we have only one time
constant which controls the frequency., namely.
C/R2. Thus. the frequency will be given Dby

{ == 1/2CR2
As in the Multivibrator. this formula is to be
taken only as an approximate guide. for the
same reasons.  As an cxample. if C = 0.001 F
and R2 = 100 kO.
1 1

Pas — -— 1 7 LI . <

T 007 T 2q0- T 2 X100 = Skels.
Control of frequency may be abtained by varia-
tion of cither C or R2. or both. i.c.. C coarse and
R fine.  There is no danger of appreciably
unequal pulse widths.

The anode load may be determined by the
same means as given in the last issue for those
of the Mulftivibrator. RI may be the same value.

The Transicron Timebase (Fleming-Williams

Timebase)

The circuit  of the transitron relaxation
osciltator modified to function as a timebasc is
shown in Fig. 3. In this circuit. as in the neon
timebase. the sweep is obtained by slowly charging
a capacitor through a resistor. On switching on,
the transitron oscillator cannot act, as Va is too

cem e o] - _Screen Bend
(o}

-] ——— — Cut—off
V93
== HT
Vg2

o

Fig. 2.—Wavceforms in the transitron.
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small. Thus, this part of thc circuit assumes
the condition of the transitron just before Ia
flows, i.c., Vg3 is zero, and Ig2 is at maximum.
As C charges. however, Va rises, and as it does
so Ia rises, following the characteristic curve.
This action reduces Ig2, so the transitron effect
takcs over, and Ia is permitted to flow freely.
Vg3 falling below zero. This discharges C.
When C is discharged, the anode current drops
to a very low level. supported only by R. so
the screen current rises. Thus the circuit is
restored to its original condition. and C once
more charges through R, and so the cycle becomes
repetitive.

The transitron frequency should be made very
considerably higher than the required sawtooth

Fig. 4.—Circuit L = HT+
of cathode- = S
coupled multi- = =

vibrator. = c 9 Output,

I
I
J

Sync.
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output frequency, as half the cycle time of the
transitron i1s used as the discharge time of the
. capacitor, and thus determines the fly-back time.
The transitron frequency should not be high
enough to prevent the complete discharge of the
capacitor, otherwise the sweep amplitude will
suffer.

As a very rough indication of the frequency
of the sawtooth. f = 1 /CR may be used although
this formula should not be relied upon. as the
frequency will be very dependent on the
characteristics of the transitron used.

We will now consider the modification of
another circuit to act as a timebase.

The Cathode-coupled Multivibrator Timebase

First, let us consider the cathode-coupled
pair amplifier, sometimes known as the long-
tailed pair. In Fig. 4. if we temporarily ignore
C, we sec two valves using a common bias
resistor. As there is no decoupling capacitor used
on the cathodes. any signal fed to either grid will
not only appear, amplified. at the anode of the
same valve., but the same valve will act as a
cathode-follower. which will inject the signal into
the cathode of the other valve. As the grid of
the other valve is held constant, the signal will
appcar amplified at its anode. The main usc-
fulness of this circuit lies in the fact that the two
anode signals thus obtained are in anti-phase.
and of equal magnitude: moreover. the circuit
will function equally well from either grid, or
from both simuitaneously.

Action of Circuit

From this we derive the cathode-coupled

TELEVISION January, 1959
multivibrator, which is the circuit shown in Fig. 4.
[ts action is as follows:

Assume that both valves are conducting
normally. Then, if the grid of V2 were to rise
slightly "in voltage. the cathode voltage of V2
would follow, bringing with it the cathode voltage
of VI. Now, as VI grid voltage is constant.
this has the same effect as reducing the voltage
on VI grid, keeping thc cathode voltage constant,
iic.. Ta of VI falls. This causcs the anode
potential of V1 to risc, which is passed on through
C to the grid of V2, thus causing a landslide.
As with the normal multivibrator. this ends
with V2 conducting hcavily. and VI cut off.
There then follows a period of relaxation. during
which the voltage of V2 grid falls towards earth
potential, until V2 reduces current. Then V2
cathode voltage falls. VI cathode voltage falls.
Ia of VI rises, V1 anode voltage falls. causing
V2 grid voltage to fall. and there is once more
a landslide.

We finish with VI conducting and V2 cut off.
with the grid of V2 well below zero, rising towards
cut off. when the cycle is repeated.

It will be seen that this multivibrator has many
advantages over the conventional version. This
onc has automa'-i:allx cqual pulscs widths, and
only one CR rnetork to control frequency, thus
avoiding the necessity for ganging. Sync is easily
fed into the grid of V1. and the anode of V2 is
left free for output purposes.

We find that V2 is cut ofl for much of the
time. and it is from this fact that we obtain
the sawtooth gencrator. by connecting a capacitor
across the output. as shown in Fig. 5. When
the valve is cut off. the capacitor charges through
the arnodc load; when the valve conducts. the

capacitor is discharged. As in the transitron
Fig. §5.—
Method of 2 = HT+
obtaining = ES
triangular =R/ ESPJ
wave - form = F Outout
from multivi- 3§ Cc/ 4 puo
hrator. ll P
O——¢ b
—

L L — ce

= e Zre
timebase. the multivibrator frequency is made

much higher than the required sweep frequency,
and the anode load of the output valve is made
much higher than usual.

Noate on Formulee Given for Oscillation Fre-

quencies

Accurate formulz would take into account the
H.T. voltage. valve parameters. and many other
factors. These approximate formula have been
given in the belicf that the average experimenter
is only intercsted in a rough guide upon which
to basc his own experiments.
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Television Receiving Licences
THE following statement shows
the approximate number ol

Television Receiving Licenzes in
force at the end of QOctober, 1938,
i respect of receiving stations

situated within the various Postal
Regions  of  England.  Wales,
Scotland and Northern treland.

Region Total
London Postal 1,624,280
Hoine Counties 1,076,325
Midland 1,358,754
North Eastern 1.380.313

North Westeri 1,196,236
South Western 682,043
Wales and Border Counties ... 498,015

7.815.966

Total England and Walcs
662,028

Scotland

Northern Treland 93,497

Grand Total ;.57;&0[

No “Pay TV *

D O “Pay TV will be
authorised in ULS.A. until

next summer at the very carliest.
Replying to a request by Chair-
man Oren Harris (D.-Ark.) of
the House Interstate and | orcng
Commerce Committee to  give
Congress further time to study
the entire issue of pay TV, the
commission  stated it would
refrain - from approving any
application for broadcast sub-
scription TV until the adjourn-
ment of the neat session  of
Congress. probably in July or
August. 956,

This applics to on-the-air
pay TV only. and not closed-
circuit wired systems, over which
the FCC has no jurisdiction.

Bulgaria’s First OQutside
Broadcast
HE first Television OQuiside

Broadcast in Bulgaria took
place recently when a fashion
show was televised from this
vear's  Inteinational  Fair  at
Plovdiv. This was as a result of
a very satisfactory international

co-operation  between  Hungary.
France and Great Britain.

One of the British Pye outside
broadcast vans  with  three
cameras fed pictures and sound
to the French C.S.F. stand
whose transmissions were picked
up by the Hungarian Orian
receivers  at  various points in
and around Plovdiv,

The illustration below shows
the very attractive diesses  of
modern Budapest being televised.

New Television Stations for
Australia
EW contracts  have been

4 awarded to Marconi’s
Wireless  Telegraph  Company
Ltd. for the supply and installa-
tion of further television trans-
mitting  stations and  studio
cquipments in Australia. These
orders have a total value of
approximately £400.000.

Three out of the four new

National television transmitting
stations to be built will bz
Marconi - equipped. These
stations  will be at  Brisbane.
Adelaide and Perth.

Eaciv of the three stations
will  be equipped with  two
Marconi [0OKW television trans-
mitters Type BDI71. two 2kW
sound transmitters Type
BD3I25C. a control desk. pro-

gramme input cquipment (vision
and  sound) and  extensive
monitoring facilities and spares.
The aerial system will consist of
a split 8-stack array.

At cach of the three stations
the outputs of one vision and
one sound transmitter will be
combined to feed four stacks of
the acrial array. while a similar
procedure with the second set of
transmitters will feed the remain-
ing four stacks. The two vision
transmitters are thus cffectively
in parallel. as also are their
$0: !nd counterparts.  The effec-

%

o e

Bulgarian TV,
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tive radiated power (vision) in
cach casc will be 100kW.

Peter Dimmock’s New Clothes
PETER DIMMOCK has had

a new suit made—not
because he wants to add to his
wardrobe, but to wear in
“ Grandstand.” Dimmock
requires the suit so that he can
move unfettered about the studio.
talking to viewers and keeping
in touch with all the various
items. It is fitted with a radio
microphone and a small hearing-
aid receiving set. This means
stowing  batteries.  miniature
transmitter and various other
pieces of equipment about him,
and when the programme was
given its first “dry run”
secently. his suit with its bulging
pockets became more and more
unsightly.

So the BBC decided he needed
a specially made suit and the
editor of the Tailor and Cutter
was consulted. He suggested a
tailor who would build Dimmock
one with cunningly placed
pockets, cut so that it hangs
properly when the pockets are
full. and made from a cloth that
televises well.

“Its not a suit I could
wear outside the studio,” says
Dimmock. * There are holes in
various places to thread wires
through—and I'd hardly want to
walk about London with aerials
sewn into the seams of my
trousers.”

TV in Japan
HE Japanese are making
every effort to expand the
commercial television coverage in
their country and by the end of
next vear it is anticipated that
4(¢ stations will be in operation.
Furthermore. in Tokio itself,
what is claimed to be the world’s
largest television tower is being
crected.

The Redcar Racecourse Relay

HE value of closed-circuit
television has been made
manifest at the Redcar Race-
course. for eight 17in. television
receivers have been installed in
the popular stands and also in
the bars. Signals to these sets
are fed from television camcras
on the course itself. This has
enabled some of the racecourse
group to obtain a better view
of the finish of the race by
watching the televis®n screens,

TELEVISION TIMES

while, if it rains. those taking
shelter in the bars can still enjoy
the thrill of the race.

Radio and Electronic Com-
ponent Show, 1959
HE sixteenth annual Radio
and Electronic Component
Show, organised by the Radio
and Electronic Component
Manufacturers’ Federation, is to
be held at Grosvenor House and
Park lLane House, London, W.1,
from April 6th to 9th. 1959.
Admission (from 10 a.m. to
6 p.m. daily) is by invitation
cnly. applications for tickets to

be made to the secretary,
R.E.C.M.F.. 21, Tothill Street,
London, SW.1.

Part sectional view of the under-
water TV camera.

Underwater Television

IT is amazing to think
that although underwater
television has only rcached a

state of high efficiency during
the last few years. the idea had
occupied the minds of inventors
soon after the first low defini-
tion demonstrations had been
given in Europe. As cvidence
of this, reference can be made
to the accompanying drawing
which shows the features of
equipment proposed by Dr.

WwWwWw americanradiohistorv com
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Hartman of Monaco. A bell-
shapad container was to house
the lights. scanning disc. camera,
etc., with a propeller drive to
azid movement.

Television on Tape
S far as the U.S.A. is con-
cerned. it is certain that
magnetic tape will be used far
more extensively in the near
future for the recording of com-
mercial television programmes.
The companies responsible for
this side of the busincss are
purchasing camera chains.
generally of the vidicon type and

also the actual tape recorders’

themselves. There should be a
distinct saving in cost when com-
pared to the film counterpart for
the tape can be erased very
readily and used again. = In
addition. films have to be pro-
cessed. cut and edited and there
is a considerable time dclay
factor. whereas, the tape may be
played back immediately and
any corrections made straight
away.

Increased Colour TV Viewing
CCORDING to the latest
reports. the number of
colour television receivers in
use in the U.S.A. now exceeds
350.000 which is an increase of
nearly 150.000 since the autumn
of last year. Considerable
efforts are being made by the
intercsted parties to step up sales
but price is the biggest-stumbling
block—£180 to £340 at the pre-
sent dollar rate of exchange. The
biggest single expensive item is
still the complicated cathode-ray
tube using three guns and
although research is going on, an
alternative device which can be
mass produced has not yet been
found. There is the inevitable
cycle of opinion that additional
colour television transmissions
would improve sales but bearing
in mind that advertisers foot the

transmission  bill, they quite
naturally want to se¢ more
viewers for their outlay. Plans

arc afoot. however, to provide
more colour programme hours
during the Festive season and
this will gain momentum in the
New Year.

Mr. F. J. Camm
R. F. J. CAMM has been
clected Vice-president of
the Incorporated Practical Radio
Engineers.
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There's

~for the Technical man

IN A R.A.F. SHORT SERVICE COMMISSION*

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

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

Good prospects in the Service—and after

THESE ARE THE QUALIFICATIONS

You do not necessarily have to be a universily
graduate ; a sound scientific or engineering train-
ing is the essential. You must be medically fit
and hold. at least, the Higher National Diploma

The main need is for electronic engineers and, to a lesser
extent, for mechanical engineers. Promotion comes fast
in this vital Brarch. If you join at, say, 24} you could be
earning £1,250 a year by 30 if married. There are also

opportunities of applying
for a Permanent Commis-
ston; but, if you return to
industry, special
are available to help you
obtain a post in line with
your age and added experi-
ence. On leaving the R.A.F.,

you receive a gratuity of

£135, free of income tax, for
each year served.

facilities

or Certificate in electrical or mechanical engin-
eering, plus G.C.E. at ordinary level in English
Language—or c¢quivalent qualifications. You
can join as soon as you are qualified, and up to
the age of 37 (or 45 if you have previously held
a Service Commission).

This is a priority job in a foremost technical ser-
vice. [t offers you valuable experience for your
career, excellent pay—and all the wider interest
of life as a R.A.F. officer. Write now for full
details to Air Ministry (PTN211), Adastral
House, London, W.C.1.

. 1 W > =5
THE ROYAL AIR FORCE

*If you are a graduate with a Science or Engineering degree, and under 30, you
can apply for a R.AF. Permanent Commission straight away. Writc for details of the
fine career prospects and pay offered.
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MAKER’S SURPLUS

WIDE ANGLE 33 mm.
Line E.H.T. Trans, Ferrox-
cube core, 9-16 kV.
Scanninz Coils.
line and frame
Ferrox-cube cored Scannin%t
Coils and Line Output
Trans., 10-15 kV. EY3l
winding Line Trans. with
circuit dia., pair...............
Scanninz Coils. Low imp.
line and frame
Frame or line block osc.
Transformer o /

P.M. Focus Magnets, Iron

cored ..ceeoeieninn 5
Duomag Focalisers
39) m/a Smoothiny Ct

STANDARD 33 mm.
Line Output Traaisformers
6.9 kV. E.HT. ani 6.3 v.
windiny, Ferro ¢-cub.
Scanning Coils.
line and frame
Ditto. by igranic ... o
Frame or line Dblocking
oscillator Transformer......

Focus Magnets :
Without Vernier ..
With Vernier

COMPONENT BARGAINS

Focus Magnets Ferroi-core 19/6 %

Frame Output Transformer 7/6
.12/8

.17/6
2)) nva SmoothinI Chokes 10/6

S RN g S S N G N S v

Frame Qutout Transformer 68 é
5
]

PRACTICAL TELEVISION
PP PSP PSS
THE “STIRLING”
BAND IIl CONVERTER

AVAILABLE ON VERY EASY TERMS

CASH
PRICE

6 cNs.

Post
2/6

or only

21/- deposit and 5 moanthly paymeats of 21/-

E This very efficient CONVERTER employi1; R.F.
amplifier ECC85 and metal rectifier is TUNABLE
13 CHANNELS
its own pawer supply for 200-250 v. A.C. mains.
Can be fixed to rear of set or us=d as s2paratz
unit. Metal brown crackle finish case :
7in. deep, 2in. high.

OVER ALL

ser and wa

Secure yours NOW.
B

TURRET TUNERS.
Cyldon, Brayhead, Telengze, Valradio. Describa your
will quotz you.

January, 1959

SPECIAL OFFER!

Standard 90° Deflection Coils, Line
Output E.H.T. Transformer (Ferrox-
cuhe core) and Frame Output Trans-
former incorporating width and

linear controls. ! Post
Lasky's Price, the Set 59 26.

‘SPEAKER BARGAIN

Special Purchase of Plessey P.M.

Speakers, Sin. round or 7in. x 4in.

elliptical.  Lasky’s Price /
Post 1/6. |4 6

and in:orporatas

4in. wida,

A A B B i o i P i P P P e

COLLARO i
4-SPD. MIXER ks
AUTO CHANGERS

types in  stock—

Pricas from 79/6.

€. R. TUBES, new, unused.
£16.19.6. 127, £8.19.6. 97, £5.11.6. Carr. & ins. 22/6.

370.

MAIL ORDERS TO HARROW ROAD. PLEASE
LASKY’S (HARROW
49, TOTITENIIAM COURT ROAD, W.1.

MUS2uwm 26035,
PADDINGTON, W.9.

Telephone :

HARROW ROAD.
LADbroke 4073 and CUNninzham 1979,

Open all day SATURDAY. Half day Thursiay.

auto-changer with latest
B.S.R. ful-fi P.U. £6‘| N
Post 5/-.

" ” RC. 456, incorporates auto and
147, £14.19.6. 177, manval control. Complete with
Stuldio crystal P.U. and sapphire
stylus. List £13/17/..
Lasky's Price £7‘|9‘6
RD.) LTD. Post 5/-.
|
| B.S.R., type UAS8, 4-spd.. mixer

RST

ALL

EF83 12/- | N151

Quotations given for any types
types a speciality.

11’3

AZ31 10/8
B65  8/6 | EF3) 10/- | Ni27 R/
DAF91 9/- | EF9l 8/ | PCCB411/8
DAF33 9/6 | EFd5 14/- | PCF80
DD62110/6 | EL42 10/- 12/6
DF91 86 | ELS1 9i- | PCF82
DH71? 9/ | EL9 8/8 11/6
DK @/- | EM8) 10/- | PCLS2
DK); 9/6 | EMBI 11/8 12/8
EABC3) EY8l 10/- | PCL33
9/ EY81 13- 15
EAF4210/- | EY3l 9/- | PENA%
EB)  5/9 | EZ3) 886 c 11
EBCil 9/3 | BEZ13 g/~ | PEN4VA
EBF3) 9/8 | EZ4l 10/6 11/6
EBF3) 9/6 | 280 ~ 8/- | PL36 15/-
EC). &9 |EZ81 _8/- | PL32 lo/-
ECC33 8/6 |FC2 14/8 |PLS3 14 -
ECC31 8/6 | FC1 23/6 | PYS0 8/3
ECC33 @- | FC13 14/8 | PY8l 9/6
ECC8% 10'- | FC13C19/8 | PY82 8/6
ECC35 10/6 | GZ32 11/6 | PY83 8/6
ECF3) H3) "4/9 |R1D  22-
12/3 | H63 10/~ | R19 19/-
ECFa2 HBC90 8/- | TDD1 15/~
1273 | HL92 11/6 | TP22 12/8
ECH33 HL133D Uid2 "'8/8
12/ /6 | Ul4T 99
ECH42 96 | KT33C_ . (U153 9/
ECH3l 9/6 UABCS)
ECLS2 KT63 16/8 10!-
aparalS® | L2310 12/ | UAF2 o
7 MKT4(5) -
103 | (or T 21/- | UBCIL 8/6
EF1) 15~ | MLt 12/8 | JBES) 978
EF4l  9/6 ° | UCH42
MSP4 15/ .
EFi 12- | yU1s 10 10/
EF50 () | MUL$ 10/- | ycHsi
g | MX40 15/- 10/8
EF3) 8&/- |Nl1i2 9/6 | UCL33
EF83 /6 ' N133 11/3 19'6

AR

UFil 9/~
1

1R 9/-
5Y3GT 8/8
5Z4GT10/-

8J7GT
10/-

NEW

MAIL ORDER DEPARTMENT
911 Streatha'n Road, Miteham, Sureey.
VALVES LISTED
o Terms C.W.0. or C.0.D. PPostage 3d. per valve.

MITCH.AM 6201,

STOUK.

6K7 4/8
6K7GT 10/-
8K3GT

1
6N7G/GT
8/-
SSL7GT~
6S NTGT‘
8/8
6X5GT 8/8

12AH8 10/-
12AT6 8/9

12BHT7 10/-
12J7G/GT

10.
12K7GT

10'8
12K8G'{

/
12Q7  8/6
12Q7GT

8/8
3524GT
8/6

S50L6GT
10/-

not listed. Obsolete and old

Send for lists.

REBUILT TUBES

12in. Type MW 31.74 £6. 0.0.
I4in. Type MW 36-24/44 £6.10.0.
17in. Type MW 43-64/69 . £8. 0.0.
2lin. Type MW 53-20/8) ... £10.10.0.

Customers must supply own tubes for rebuilding.

COMPLETE NEW ASSEMBLY

PURCHASE TAX PAID ,
IMMEDIATE DELIVERY

12in. Type MW 31-74 £8. 0.0.

t4in. Type MW 36-24/44 £8.10.0.

17in. Type MW 43-64/69 £9.10.0.

Carriage and Insurance 10/-. Free delivery Greater

London.

VIDIG REPLACEMENT COMPANY

HALES STREET, DEPTFORD HIGH STREET
LONDON, S.E.8.

Telephone : TIDeway 4506.

Midland Distributors :—
INRAXIA LTD., 65, Coleshiil Street,
Birmingham, 4. Aston Cross 1829.
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Vision-on-sound
vision Problems

! PRACTICAL TELEVISION 295

and Sound-on-

By G. Earl

CAUSES AND CURES OF INTERFERENCE DUE TC MISALIGNMENT

OUND-ON-VISION  represents the  most
troublesome of these two problems. and is
inevitably experienced at some time or other

by the experimenter and viewer. The closely
related symptom known as vision-on-sound is
probably less likely to develop without provoca-
tion. but under certain conditions there is a
chance that both effects will exist simultancously.

The television acrial is designed to respond
equally to both sound and vision signals. and

camera.  This. of course. does not make sense
when heard from a loudspeaker since it consists
essentially of quickly changing pulses and constant
frequency synchronising signals. The vision modu-
lation. in fact. occupies a very wide frequency
range. well outside the audible range at the higher
end of its spectrum. However. there is consider-
able signal material. including the frame pulscs. at
tower frequencies corresponding to the audible
spectrum. and it is this material  which s

demodulated by the  sound

Ist Vision
1

Amb}/'f/er

detector when the vision signal
tnadvertently  becomes  mixad
> with the sound signal in the

2nd Visron
1F
Amplitier / sound LF. stages.

Sound and Vision signals

Cemmon Common Common
RE | Frequency P>~ /F
Amplifier Changer Amplitier

Vision signal only

Sound signal only

V_?b It is heard accompanying the
1S10N 1 1
Detector SOUNd as a rough buzzing noisc

and the pitch of the note and

the volume may alter on difterznt

SOZ,Z,’,O, scenes and on camera changes.
Detector The cffect may also become

Fig. 1.—A block diagram showirg

the common and individual sourd /st Sound
and  vision stages in a (ypical 1E
television receiver. Amplifier

\ more troublesome as the contrast
— control is advanced.
When the sound signal enters

2nd Sound
i
Amplifier

both signals are fed to the set through the acrial
feeder cable and amplitied together in the first
two or three stages. At a certain point in the
recetver the signals are separated and then fed
to the sound and vision amplifiers for individual
amplification.

Receiver Front End

The idea is clearly shown in Fig. 1. Here it
will be scen that the sound and vision aerial
signals are first amplified by a common radio-
frequency (R.F.) amplitier. and then fed to a
common frequency changer stage.  This results
in the production of sound and vision signals at
intermediate-frequency (LF.). Again.  these
signals arc amplified together in the common
I.LE. stage. but in its output circuit they are
separated and fed to the appropriate sound and
vision LI.F. amplificrs.

Provided the signals do not lose their identity
in the common stages. and can be adequately
separated one (rom the other in the sound and
vision individual amplifiers. all is well and the
symptoms under consideration will not occur.
However. it there is considerable unbalance in
the individual amplifiers or excessive non-linearity
in the common stages the troubles will be very
much in cvidence.

It will now be realised that sound-on-vision
means that the sound signal has found its way
into the vision channel. and  vision-on-sound
results when the vision signal **spills ™ into the
sound channcl.

The vision modulation is the electrical repre-
scntation ol the image “seen ™ by the television

the  vision  channel. it also
is demodulated by the vision detector. and
the sound signal then accompanies the vision
signal  at  the input to the picture tube
and sync scparator.  This causes the picture to
jump vertically in sympathy with the sound
modulation and in severe cascs. where excessive

Bana . 8ana I
Aerial Aerial
Band I7 Bang IT
Aerial Aerial
Cross—over -
Unit e
Attenuator

Frequency.
~selective
Attenuator

(2) 7o Set l (b)

Fig. 2.—Showing at (a) the position for the introduc-
tion of an attenuator for eliminating cross-modulation
on Band I, and at (h) the position for a frequency -
selective attenuator which serves to adjust the level
of the Band I signal with respect to the Band II[
signal, which is hardly affected by the unit. This method
is essential where a combined aerial and single down-
lead are adopied.

7o Set

[}
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sound signal gets into the sync separa‘or, both
line and frame holds may be completely destroyed.

Cross Modulation

i both symptoms are present. Cross modulation
of the sound and vision signals should be
suspected. This is often responsible in arcas of
very strong signals. especially if a set has been
moved from an area of poor signal lo a site
near a transmitter. or if a local station is put
into service. According to the large number of
probleras of this nature which arc dealt with
by our Query Department. it would scem that
the trouble 1s still very widespread.

What happens is that the very sirong signals
picked up by the acrial push the * common h
valves well into overload where they fail to

AAAAAAAAAAA P
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o from
Set Aertal

From
Aerigl

7o

g Set
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N
N
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1Rl
) Lt
WA

_ (2) (6)
Fig. 3.—Pi-type attenuators (a) for coaxial feeder
‘and (b) for twin feeder. RI=Z(N? -1)/2N and
R2=Z(N+1)N—1, where Z is the feeder and receiver
input impedance, and N is the ratio of input to output’
signal voltage (attenuation ra‘io).

amplify linearly. which means that amphtude
variation of the signal at the input does not
result in a corresponding amplitude variation at
the output. In other words. the overloaded
valves tend to rectify partially both sound and
vision signals.

The sound and vision signals thus become inter-
modulated, for the effect is exactly the same as
that purposely created in a frequency changer
valve in mixing the local oscillator signal with
the incoming signals to give the intermediate-
frequency.

When this happens the sound and vision
signals immediately lose their identity and can
no longer be individually amplified, even though
the sound and vision amplifiers may be adjusted
correctly and be themselves working perfectly
normally.

The Solution

The solution to the problem is simply that of
reducing or attenuating the acrial signal before
it is applied to the set. Various types of
attenuator units are now readily available for this
purpose. and consist essentially of resistive
clements. It should be noted. however, that
where the signal on one band_ only requires such
treatment. the attenuator must be introduced into
the lead appropriate to the aerial of that band.

If the attenuator is fitted in the lead carrying
both BBC and LT.A. signals. then both will be
attenuated to the same extent. but this is not
usually desirable since the BBC signal is generally
the stronger of the two and responsible for cross
modulation. Fig. 2(a) shows where the attenuator
should be connected in this case.

However. {requency-sclective attenuators are
also available. and these may be cennected in the
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lead carrying both programmes. as shown in
Fig. 2(b).” This may. of course. be essential if
a combined aerial and single down-lead are
adopted. The frequency-selective attenuator can
be adjusted for the correct level of Band 1
signal in relation to the Band IHI signal. which is
hardly affected by the attenuator. It should also
be noted that variable attenuators of the ordinary
kind can be obtained.

Pi-tvpe Attenuators

A few resistors can casily be arranged to form
a =-type attenuator. as shown in Fig. 3: the
idea being to maintain correct matching hetween
the feeder and the receiver while reducing the
signal. Carbon #-watt resistors are very suit-
able. and should be arranged in orderly form
as close as possibie to the acrial socket.

At locations close to a powerful transmitter.
it 15 often necessary to reduce the aevial signal
by at least 10 times (20 db) before applying it
to the set; and where large attenuation ratios
are needed 1wo or more series-connected
alteniuators are mnre suitable than endeavouring
to secure a high ratio with a single unit.

The ratio should be adjusted to reduce the
signal to a level suflicient to remove the cross
modulation effects without detracting from the
quality of the picture. If *grain”™ becomes
troublesome after attenuation. however. the
signal lcvel has been reduced too much and a
smaller attenuvation ratio should be used.

Vision-on-sound

When this symptom is not parinered by sound-
on-vision. it is invariably caused by misalignment
of the sound LF. stages. Misalignment, apart
from reducing the sensitivity of the sound channel.
results in the spreading of the sound response as

Viston Sound Misaligned
response response Soand
curve curve response
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Vision (F
Fig. 4.—Vision-on-sound is often caused by misalign-
ment of the sound L.F. channel. This causes the sound

response to spread out and embrace the vision response,
as indicated by the broken-line curve.

iNustrated by the broken-line curve in Fig. 4.
Here it will be seen that the curve “spills ™ into
the vision I.F. response and thus causes the sound
channel (o respond 1o some of the vision signals.
The response should. of course, be relatively
narrow (usually about 200 kc/s), as indicated by
the full-line curve.

The trouble can be cured quite easily by adjust-
ing the sound LF. transformers for maximum
sound after first ensuring that the local oscillator
is adjusted for the best quality picture consistent
with  minimum sownd-on-vision. On some
receivers sound channel instability may occur if
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the sound LF. transformers are all peaked at one
frequency.  Should this happen. the L.F.s should
be peaked as far as possible at a low contrast
setting. and then slightly detuned to avoid
instability and the eflect of oscillator drift. It
is important wor to adjust tuning cores other
than those in the sound LF. transformers.

Sound-on-vision )

This trouble is nearly always caused by wrong
adjustment of the local oscillator. On single-
channel and five-channel superhets. the oscillator
trimmer or channel adjusting knob should be
very slowly rotated first one way and then the
other while observing (he picture.  Adjustment
should initially be made for maximum sound.
and then a very slight detuning adjustment may
be required to ¢liminate sound-on-vision.

On multi-channel receivers careful adjustment
of the fine tuning control should solve the
problem. but if this does not help much and
it seems as though the picture could be cleared
if the fine tuning control could be rotated past its
stop. the oscillator tning on the channel affected
probably requires balancing.

Oscillator Tuning

This is a simple operation which can be
performed by most viewers. On most receivers
employing a turret tuner. the oscillator tuning
core appropriate to the channel to which the unit
is switched is adjustable from outside the cabinet
by removing the fine tuning and channel selector
knobs and inserting a non-metallic trimming tool
through the small hole adjacent <o the spindle. A
thin knitting needle (plastic type) filed at one end
to the shape of a screwdriver serves admirably

Moditying the “Unit 161"
Correction

AN crior occurred in the circuit diagram which
was published in last month’s issuc: the wire
from RI3 (to C22) should have been taken to
the junction of €21 and RI2. A revised diagram
of the oscillator circuit is given below.
In Fig. 2 on page 230 of the December. 1958,
issue. the wire “4 " marked “ Yel BIK ™ on the
wafer switch should be marked *“ BIK.” The

To junction L4/CI3 RFC 7o chassis. A
10 kN  RU
- ym = 0KQ
CREEN I3 3
]
To C23
cae cer
20, 25
PF =
. L Zae
Corrected diagram of the oscil- 247 |
lator circuit which was shown E4n 63V

ircorrectly on page 229 of the
December issue.
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as a trimming tool. This should be inserted in
the hole. pushed lightly against the core and
rotated until the blade engages with the slot in
the core.  Adjus:ment should be made for
maximum sound consistent with minimum sound-
on-vision with the fine tuning control sct to the
centre of its travel.

On other tuners, the oscillator cores may be
differently placed. but the procedure as detailed
above is still appropriate. It is usually necessary.
however. to make adjustment individually on cach
channel affected or in need of balancing.

I oscillator misadjustment does not appear to
be the cause of the symptom. misalignment of
the sound rejectors in the vision LF. channel or
the LF. transformers themselves should be
suspected.  If the picture definition is very bad.
then the whole vision channel tuned circuits
should be realigned in accordance with ‘he
makers’ instructions.  However. if the definition
is of a rcasonable standard. it is often possible
to re-set the rejectors fairly well without instru-
mernts.

The oscillator should first be very critically
adjusted for maximum sound. after which the
rejectors should be adjusted in turn for minimum
sound-on-vision.

If a signal generator is available. a modulated
signal at the sound carrier frequency should be
appliecd at the aerial sochet with the aerial
removed: the contrast should be turned fully
on and the brightness adjusted to produce a
raster.  The level of the applied signal should
then be increased until dark horizontal bars.
representative of the modulation. appear on the
screen. 1t is then a relatively simple matter to
adjust the rejectors 1o eliminate this modulation
pattern.

TELEVISION

positive and negative wires from the 24 v. D.C.
supply are respectively yellow and black.

The author also points out that if the unit is
used with the standard LF. (36 Mc/s). second
harmonic mixing must be used. for the correct
relationship of vision LF. to sound LLF. Positions
I and 2 would give oscillator frequency 240-280
Mc/s: positions 3 and 4 would probably be too
high.

If the unit is converted to Band 1 or Band II.
the input circuit must be modified to suit cach
band. otherwise users might blame the unit for
pooi performance.

A Standard Work

TELEVISION PRINCIPLES
AND PRACTICE
2nd Edition
By F. ). CAMM
Price 25/-. By post 25/8.

From GEORGE MEZWMES, LTD., Tower House,
Southampton Street, Strand, W.C.2.
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—~HIS series is presented for two reasons.
E Onc is that there is a tendency for service

manuals tc gloss ‘over the mechanical
detaijls of television receivers and concentrate on
the circuitry. The other is that no maller how
many tubes one changes in other people’s sets,
cenfidence vanishes immediately one removes the
back of one’s own receiver.

Changing thc tube in the greater majority of
them will involve unboxing and enable the inside
of the safety glass to be cleaned. but where
these two operations do not form part of the
tube change. or where there are short cuts, these
will be included for the sake of completeness.
Wherever possible advice will also be given on
fitting low-capacity boost transformers.

Handling C.R. Tubes

Because television tubes arc completely
evacuated they can be extremely dangerous to
“handle. The entire glass surface is continually
subjected to atmospheric pressure of approxi-
maiely 14]b. per square inch, which works out
at about one ton on the face of a 17in. tube.
Any fracture of the glass will produce a violent
implosion, the glass bulb collapsing with such
force as to make a loud report and send fine
slivers of glass across the room. For this reason
it is advisable to wear protective goggles when
handling, and in the home it is essential to keep
the tube away from the rest of the household
where it cannot be knocked. A suitable method
of handling a tubc is shown in Fig. 1. with one
hand gently guiding the neck and the other

1. — The
correct way to
hold and carry
the cathode - ray
tube. Never
handie by the
neck alone.

Fig.
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Replacing Catl

REMOVING, CHANGING AND < TES

placed squarely underneath taking all the weight.
Never lift a tube by the neck alone. 1In the
case of 2lin. tubes.” which are large and very
heavy. it is.as well to enlist some aid when chang-
ing them, for if they become stuck during fitting
it is almost impossible to support the weight in
one hand for any length of time whilst the
other is used to free the tube.

Always discharge the anode to the aquadag
coating” before handling. and if a spark is
observed repeat the process once or twice more.
Cathode-ray tubes can hold an EHT charge for

A
Fig. 2.—A safe way
to remove a stiff tube

many days, and although it is not a dangerous
amount. it may’ be sufficient to make you drep
the tube involuntarily.

Examining Your New Tube

This.can be done very quickly (in the presence
of the carrier if necessary) and should be carried
out immediately if any claim for damage is to be
made.

Open the box at thc bottom (heavy end).
Check that the tube face has been protected by
a soft cloth and that it is frce from scratches,
large bubbles and glass folds.  Lift the tube
out. place it face downwards on a soft cloth
and examine the gun for a loose base and check
the gettering. This is the metallic * splash ” on
the side of the glass wall. If this has turned
a milky colour or is white round the edges your
tube has gas or air in it and should not be
accepted.

A good tube will give a clear ringing tonc if
tapped gently on the gun with the fingernail.

Preparing the Old Tube for Removal

It is here that the instruction book lets you
down badly. It will merely say “remove the
anodc and base connections, and slacken off the
scancoils.” No allowance is made for the usage
the set has had, which is understandable as most
manuals are prepared from a shiny new chassis,
and it has been the writer's painful experience
(o have had a few tubes implode whilst trying
to remove stubborn EHT caps and stuck deflector
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wde-ray [ ubes—1

ING TUBES BY H. PETERS ¥ e —— maonet

afl I

coils. A useful way of removing the EHT cap
is 1o insert a screwdriver between the cap and  Focus
the anode and twist. [If it is badly stuck it is /mognet
safer to renew the whole EHT lcad than try

3 3 3 __Picture
to force it off. E.——="" posrtioner

The tube holder may be dealt with similarly, S/;u;f/e)
but the majority of the 12-pin types can be Llgce

removed by gripping the outside of the holder o recsor
with the fingernails and pressing the thumb on cods
the spigot. Never pull the holder off against (For titted —
the weight of the tube. Stuck deflector coils picture
readily come loose if you run the set for about aqyustment)
half an hour befare you remove the tube, and
dusting the neck of the tube with french chalk
will prevent them sticking again on the way out.
Despite the fact that most scancoils will only
fit one way round it is surprising how many of
them can reverse thémselves and remain unnoticed
until switching on. It always pays to mark
them and the ion-trap ‘magnet whilst they are
still in situ on the old tube and a suggested con-
vention. i.e, an arrow top dead centre pointing
forward, is shown in Fig. 3. The writer uses
quick-drying cellulose paint, but a small quantity
of nail varnish is a useful substitute.

(To be continued) =
A USEFUL TABLE OF TUBE SUBSTITUTES

Fig. 3.—Mark
the top of the
detlector coils and
ion  trap  with
SFrOWS facing
ferward before
removing.

TUBE - Can be used instead of : ‘ Notes
Ediswan ! CRMI?I,CRMIZIA,CRMIZIB.' No-elcctricul change but will give a softer picture when
CRMI23 | Brimar C12A ’ EHT is below 7 kv.
Ediswan | CRMI42 CRM 142 has grey face.

CRMI41 |
CRM152B | CRMI52, CRMIS2A
I

CRM 141 has white face.

CRMI52B has grey face.
CRMI52A has white face.

CRMI172 | CRMI71

! _ . . {
i Mullard MW 43/64 and 43/69 CRMI172 12,6 v., 3 amp. heater. MW43/64 and 69 6.3 v.

.3 amp. heater. In series chain reduce heater baliast
f resistor by 20 ohms. -

Connect aquadag coating to chassis. May nced C.R.T.
cap adaptor.

Mullard  MW31/16,C12 FM Brimar, Nochange. MW31/74 has grey face, most of the others
MW31/74! Cossor 121K, 12Xp4A Emitron have white face.

! Ediswan CRMI21, 121A, 121B, | Supply 6.3 v. for heater and 350 v.-450 v. D.C. to Al Pin 10,

a 122, ¢tc. earth aquadag coating, reduce focus ficld using magnetic
‘ shunts around existing magnet. Fit ion trap magnetic.
Mullard | MW 36/24* 14KP4A, 141K Connect pin 7 to cathode pin 11 or H.T. rail.
MW36/44 |
‘I Ediswan CRM 143, 144 ’ Mullard tube 6.3'v. .3 amp. heater, Ediswan tubes 12.6 v.

MW43/69] MW43/64, Ediswan CRM171 and; Ediswan tubes have 12.6 v. heater, Mullard 6.3 v.
172

* Now obsolete.

o

www.americanradiohistorv.com


www.americanradiohistory.com

300 PRACTICAL

An Inexpensive

A USEFUL TEST INSTRUMENT

addition to the normal range of test equip-
ment.  With one. the EHT in a television set
can be measured accurately instcad of the usual
haphazard sparking test which only indicatcs
vagucly that some EHT is present and by the
length of the spark a rough idea of the actual
voltage.

Unfortunately. the EHT systems in modern
television sets” are only capable of supplying
current in the region of 100 microamps at most.
A meter to measure these voltages must. there-
fore. have a very high resistance in order to draw
an extremely small current from the source. The
only rteally practicable meter for such a purposc

VOLTMETER which will measure voltages
up to 12 or 14 kilovolts is a very useful

is the electrostatic voltmeter which does not
require any current for its operation.

An electrostatic voltmeter to measure up 10
14 kilovolts is a relatively expensive instrument
and bevond the reach of most readers. However.
there are available from time to time. ¢x-
government meters of the “clectrostatic type which
have a full-scale deflection of 2 kilovolts. These

arc rteasonably priced: the author paid only €1
for onc in brand new condition. As they stand
they are of little use in measuring the EHT volt-
age in a modern television sct. for which a range
of up to 14 kilovolts is required.

By means of a simple potentiometer, however.
the 2 kV. meter can have its range extended to
read up to 14 kV. or even higher.

The orignal one was made to read up to 12 kV.
But. of course. any range can bz madc up by
using differcnt values of resistors in the potentio-
meter.

A current of 100 zA was decided upon as a
suitable load for the EHT system to be tested
with. This gives a fairly severc test to the EHT
system: if all the parts of the linc output stage
are in good condition. then it should be capable
of supplving this current without a scvere drop
in the voltage. In practice it is found that this is
better than measuring the voltage with a meter
that takes no current at all as it gives a good
indication of the state of the line output stage.

Construction

The construction of the meter is very simple.
First the value of resistors has to be calculated.
Tn the original. a full-scale deflection of 12 kilo-
volts was decided on. The total resistance is
found by dividing the voltage (12 kV.) by the
current (100 microamps): the result being 120
m2gohms.  Six 20 megohm resistors were used.
connected in series. The meter was connected
across one of the end ones and consequently rcads
one-sixth of the total voltage across the chain.

Using the Meter
To usc the meter it is necessary to multiply the
reading shown by six. Or. alternatively, the meter

TELEVISION January, 1959

EHT Voltmeter

By X. A. Bisher

can be carefully dismantled and the scale altered.
In this case the meter was left severely alone. )

The construction of the potentiometer can take
many forms. the only points to watch are:

1. In view of the high voltages present. keep
the resistors well clear of each other and of any
other parts. :

2. Uise a picce of high quality
mount the parts on.

1. Remember to keep the meter to the low
potential end of the resistor chain by marking
the terminals clearly.

paxolin to

Assembly
In the original the construction was as follows:
A picce of high quality paxolin 3fin. X 4fin. was
used as the base and the meter was mounted in
the centre, using the terminal screws to hold it
to the paxolin.
The six resistors were

mounted around the

Series Resistors

iy @

/
Reg Socket

/
Black Socket
The meter in its case, and a rear view of the panel.

meter on the reverse side of the paxolin.  Small
solder tags were used on which to mount the
resistors. All soldered connections were made
with care and carefully rounded to climinate any
tendency to corona effect. ]

The meter was connccted across one of the
end resistors. The two ends were connected to
two small sockets mounted at one end of the
sheet. Solder joints werec made. One socket was
red and the other black. The red onc was con-
nected to the high potential end of the resistor
chain and the black one to the end which had the
meter connection.

The whole unit was fixed into a small wood
box which was big enough to allow an inch
clearance all round the resistors,

If seven 20 meg. resistors were used instead
of six. then the range would be extended to 14
kilovolts and the current for full-scale deflection
would remain at 100 microamps. The reading
on the meter would then have to be multiplicd
by seven.
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A Quad Aerial for the Loft

AN AERIAL ARRAY CONSISTING OF DRIVEN MEMBER AND REFLECTOR

OFT acrials for Band I
wavelength components are often difficult
to accommodate in the roof-space available.

but such an aerial is attractive because of the
protection and accessibility afiorded, compared
with outdoor aerials. An elaborate array can be
designed to take its support from the internal
rool members. whereas its outdoor counterpart
would possibly be difficult to construct. The
normal indoor loft aerial has a V-shape and is
fitted into the apex of the roof. It is merely
a dipole. bent for convenience and not quite so
good as the dipole from the point of view of
signal pick-up. The normal half-wave dipole for
vertical polarisation is an impossible arrangement
for a loft acrial owing to its length alone.

Increased Gain and Directivity
In order (o give reasonable gain an aerial array
1s nceded, consisting of a driven member with a

reflector behind. and perhaps a director in front. -

This arrangement will give increased gain and
directivity. A suitable array is the quad aerial.
which is reasonably compact. even on Channcl .
It was described .by S. A. Money, in the July,
1958, issue of PRACTICAL TELEVISION., A difficulty
arises when the ceilings of the top-floor rooms
are built up to some extent into the roof space.
so that the sloping-roof beams come down to
riieet the corners of the quad and there is little

A

v
S T T

77

77,

I
!

Ll
|
I

Fig. 1.—A quad aerial posi:tioned parallel to the
party wall which is shown shaded.

with quarter-

By L. S. King

room to mancuvre the acrial for best results.
If the direction of the transmitting station or
the most favourable direction of the received
signals coincides with the length of the roof, or
is cven broadside on to the roof, no difficulty
should generally be experienced in placing the
acrial parallel to the party wall or at right-angles
to it (scc Fig. 1). But., in a large number of
cases. it will be found that the direction of the
received signal is not so accommodating and when
the aerial is aligned. it will have to be somewhere
in between the above fortunate positions. This
mceans that inches will count and probably some
compromise will be necessary between the usually
accepted size for the aerial and a size suitable
for the available space.

Author’s Arrangement

For several years the author has had in use
an arrangement as shown in Fig. 2 at a distance
of about 20 miles {rom the transmitter. and results
were very good. far better than those obtained
with a dipole or any of its variants.

Firstly. the length of the side of the driven
mcmber  had to be somewhat less than the
Sft. 6in.. which was given in the table in the
July issuc: sccondly. the side of the reflector can
be no longer than the side of the driven member
and it is the roof space available which determines
this Iength. A director if used will be smaller.

T Ty ey ey

M

P
| e
i

= |

e

Fig. 2.—Optimum positioning of the author's aeijal
in the loft. :

www americanradiohistorv com


www.americanradiohistory.com

302 PRACTICAL
Thirdly. some degree of side-stepping of the
refiector relative to the driven member became
necessary. becausc a true in-line position was not
possible.  The writer’s loft would not accom-
modate a larger quad than the one having a side of
Sft. 3in. when in the position of alignment. and
this length made the optimum frequency of
operation 45 Mc/s. a frequency which is higher
than that normally used by aerial designers for
Channel L. It is. in fact. the vision carrier
trequency of Channel L so that S(t. 3in. represents
about the minimum size for a quad that can be
used without resonating the acrial too far away
from the sound carrier frequency of 41.5 Mc/s
and some may think that the departure is already
rather excessive.

Driven Member

At 45 Mc/s. a quarter wavelength (§ ¥). equals
s47f1. Therefore. the side of the driven member
needs to be 95 per cent. of S5.47fL which is
Sft 3in. (see Fig. 3). which gives a total wire
Jength for the driven member of 21ft. The driven
member can be soldered directly to the down-
lead. and no trouble wiil then arise cwing to bad
connections.

DRIVEN MEMBER
Tota/ length 21° s

)3

N -
}‘7_—_—— sy

Fig. 3.—Active element of aerial.

Now the reflector cannot be accommodated
any moie essily than the driven member and the
side of its quad cannot exceed Sft. 3in. if that
is the settled maximum dimension for the driven
member. but for the reflector io be 97 per cent.
of S.47ft. or approximately § per cent. grealer
than the driven member. each side of the reflector
should he 5ft. Sin. or a total wire length of
21fL. 8in. is needed.  This extra length can be
taken up in loops symmetrically arranged in cach
vertical side of the reflector.  The reflector
designed by the author is shown in Fig. 4. The
loops could be turned away from the driven
member, so that there is no pick-up. but their
position is not critical.

Quads Suspended Between Roof Mecembers
and Ceiling
It will be notixd from Fig. 2 that the quads

TELEVISION
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2'7"
REFLECTOR
Total rength 21°8" )y
5\**7'; 53"
2’7"
L )

'-——,5'3' —»{

Fig. 4.—Reflector design.

have been suspended between the roof members
and the ceiling. This may mean a little adjust-
ment first with a string hook-up. so that any
compromise required is not made at the expense
of one dimension alone. This freedom gives an
advantage over the use of a couple of pre-
constructed frames which may be more diflicult
to fix into position. The perpendicular distance
between the respective planes of the driven
element and reflector is usually taken as 0.2 7.
which will give about 4ft.  Owing lo space
restrictions this had to be reduced to 3ft. 6in.
and even then the reflecior was out of the true
in-line position by some 8in.

The writer has set out to show the cffects of
space limitations. and the picture obtained on
his set is al its best when a quad acrial is used.
Several quad aerials with reflectors have been
used. and there is absolutely no ghosting. but
a good clean picture is obtained which scems
to indicate that the aerial gives a useful gain in
the direction of the transmitter. On sound. there
is ample quality. and quantity too. which does
not suggest that the resonant frequency of the
aerial is too far from the sound carrier.
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.« . another TRS Winner

Latest 4~sp. BSR Player
Unit and P.U.

2 v. Amplifier w:red com-
plete with speaker, etc.,
on Mounting Board .
Contemporary styled
lightweight case in
Maroon and Grey. 14}in.
x Illin. x éin. .

£3. 5.0 carr. 2/6 | @Il 3 units

£1. 7.6 carr. 206 |

£€4.12.6 cerr. 36 SPECIAL OFFER

| only £9 carr. 46

SO

ALL-WAVE RADICGRAM CHASSIS 3 WAVEBANDS. 5 VALVES

L \’]'P\I‘ \III)(- T

\I I(lL*

Bram! new and gnar. W
sw. short-Medinm- Lnnn Migh
Q dust core coils. Latest cireuit 1ed|mque ileds
Ave ﬂlltl nex. Jeedback O P 4 waits.  Ch

i Dial iving s 4hin, Hor. o Vert,

s, Walnut or ivory knobs 1o choice,
Aligned and calibrated veady for use.  Sersitivity
and Quality at Low Cost. Carr. aml ins., 4 6.

7 Valve De Luxe, push-pull EL41 versior, 7 watt
outpul with H Duty Output Transtormer, £12.10.0.
farr. & ins,

BARGAIN 91 gns. .

o™ Il)In upul\er\hx mateh, 20°-and 25 . 1% & . ] 6

CONVERTER ACCESSORIES ;
Band  1-Gad 3 Croscover Unit, 7 6. \'ar.l C.R.T. Heatef
Atfeonators Gdb-Jidb.. 7 8. BUC Pattern bilter,

| Isofation Transformers

New Improved types—mains prim.
200/250 v. tapped.

AN solstion Transfurmers now supplied with

alternative no hoost plus 25, aml plas PN

hoost taps, at no extra charze

2A type 126 (.
8

—outside Siugle Dipole with

86. Band 3 Ac
: 3 Blement Benm. 27 6.

4 yls, co-ax., ete., 13 9.
3 Blement, 35-.

VOLUME CONTROLS
10,000 shins—2 Megohas, All long spindles,
Morganite Midget type. Iiin. diameter. Char.

| L T}

1 year. Log. o Lin. Ration. Less Nw. 3. D.P A 25 N
Aw. 4.9 £ 128 .
HEY 126

RECORD PLAYER CABINETS
Uontemporary Cabinet
style, revine Price

tages in consre of production.
Small <ize and tag terminated for easy nitting.

vovered  cabinet £3 3.0.

in fawn o oand
brown with cre

JASON F.M. TUNER UNIT 87-105 Mc 3.
Designer Approved Kit of parts to build this inodern
highly see mm.l mit, dritld chassis 2od superior

GARRARD (RC121 D Mk.
10 gaos. ('arr. awl lus, All above nuits are
Jatest  d-speed  models,  htied  lightweight
erystal pick-up and twin <yghire styli, Mnn-

D 1At el Reconditioned virtually as new.

guarantced to Lighest standards—cs us
by our own Service Dept.

Fully
ed

ELECTROLYTICS ALL TYPES NEW STOCK

Tubular Wu'e Ends|32 1 32 350 v, B, 58
V12 v. 19/Can Types, Clips 3d. ea.

" 2 (38500 v. bub, 3 -

2 - “if?(-l)l)\ T.C.C. 46

2 + 16 450 v, Hunts 56

2 16 450 v, T.CLC. 5 -

4 48

5 4 -

450 v, B 3 5]
16 500 v, Duh, q g8
Ih 6450 v, T, 5 (]
S0 v, BUE AL 118

5] ize

- B.E.C.6 8 |<|(Ii~£l)0/ 128

MULLARD 3-3 QUALITY AMPLIFIER.—A
Arat-cliss Hi-17 ¢ Omipenion nit {0 the Jason

Tuner, B Duty Maine Trans. alliws for H. T.
and LUT. Power supply. Mullarde ntest ¢irenit,
S vatve, d watt,  Preg. responze M ¢ 8-25 Ke's
- o —ldb with special fectionnlised O Put
Trans., Punched « ‘haskis,  all components,
valves, etc. Ouly £6.19.6. Ready wired apl

tested, 8 gns. Carr. and ins. 4 6.

SENTERCEL RECTIFIERS

E.H. T Type Fiy-

Henii- .nr»p.uul low-loxs, high yiality »0 ohm
o SMrundad conductor, standard Jin.
vus make. ONLY 8d. per yurd.

See what yon &nve by onlering :

26 a0 yuls,

20 yilx, .
Carr. ’ -

Carr. In

20 -

interior. 6 type dind, Coils, cans, and &l gquality components, 5 N

91 % 188 s ."" ete., for unl 5 gps.. post fiee. Fet of 4 spec. EFila l snék }\Ulnilfes".k\' B 3’ e

Siin.. fitted with or equiv. valves, 80 -, post frec. Hluetratal V.80 MATRS “PES

all accessories, in book with full details, 2 « post free. FREI v lHl " © 100 mA. 5 B RM:

vliding — speakr KUT. 48 hir. alignment service, 78 plus v - . & T : :

Ve board s NEW v VE ALL ie, RN - 18 - RM4B type 270 mA .,
sl BOXED AL S cuaranressl 176: 0 AL B

fret, Spece a 1R5, IT4 7 8; DG 10 6/PCFw 106 | SPEAKER FRET = ,x]umlul Bronze anodised
able for all el 183, 184 7 6] DK 10 6{PC1s3 12 9 Wetal N x Rin. 23 ; in.8-:12x12in.,48;
ern amplific s and 344, 3V4 8 -l DL 136t 1a g 123 15in., 64 [N l’m 9 -, ete.

autochanger s, 5744 9 6/ 86 PL52 10 -1 TYGAN FRET (Mnrphy pattern) 12 x 12in., 2 - ;
*‘ﬁ"- Uncut reeond GATV 86 108/PL 1160 12 < 1kin, 8 - ;12 4 i, 4,-, uc '
bt 11 i spydicd oy B9R g 9 5| SPEAKERS P.M. 5 ohm in
e - . KX ] 3 Goadmans, 18 8. Sin. k. X
2-valve AMPLIFIER Mk 2 BT 86 88] 18°6. 7 din. Conduans. 18 6. Sin. Rola. 20 - win,
Lateat developed circuit giving a bigher fidelity N 861 188 speciat Cone Grmans, 21 8. Inin. R & A 25 -
response and greater ontput (23 watts) using twin 76 8 GI

“tage valve E( wl neg. feedback Tone Control, 78 13 8, EMITAPE Recordiug Tape ALL NEW & BOX e
Complete with knoba wired and testerdl with #in. 7 6[1CH12 10 6 2 b 6| . Fype sy (= unll Type 99 (Imux Play)y
Npeaker, ete., ¥ Lo fit in above cabinet, Ouly I y gé\:: ll{:“l }2 g l‘(“t'):-l 113(-5' 5 i &

. Carr, 2 6. 7 i St
£3.19.8 il , ' DAFSG 9« BCLN2 12 8/PCFR0 8 BI 12001, 81 8
RECORD PLAYER BARGAINS | SPECIAL PRICE PER SET b L.H0oit., 45 -
New Reduced Prices ! L4 or 484 Vg 276] ! )‘;!r(- l{evehul Thoved) Tin metal, 18 ; Tin, plastic
e EMI

SINGLE PLAYERS {-wpeed BSR (TUS), I‘ S0, DA, [ i T

928, J-speel COLLARO JUNIOR, 90-; ' 'h‘* GK7. 607, 6V, 35 - | RECORDING TAPE. —1.200 1. on 7 in. Plastic reel.
.\-l,eeq GARRARD (4 S.P.), £7.15.0. GAR- Ntype. Hi Quality Proiuct. Bach boxed, 22:8.
RARD (TA Mk. 1), £9.5.0, Carr. aml Ins. 3 6. I RE-GUNNED TV TUBES } TW RED e e
AUTO-CHANGERS i-speed BSR (U A, GENUINE OFFER N D ICES !
%6.19.8 ; 4-speed  COLLARO, £7.19.6: ' New Heater, Cathode and Gun Assembl

d-speed GARRARD (RCI20 JH 2), £9.15.0, ' can now be fitted to your old Tube— yl 80 OHM co Ax cABLE
plete and veady to use. I 12in. £8. l4in. £8.10.0, 17in, £10.

FINEST SELECTION AVAILABLE—- | Hegret only Malkvd and 4 A¥pes at Lavsend.

ALL BRAND NEW AND GUAR. I Delivery appros. 7 days, Ciy ins. 19 6.

only a few itemer from our very large
stamp today for Complete Bargain List.

Listed atove are
stock. Fend 3d.

Terms @ C.W.0. or C.O.D. Kindly make cheques, P.Os, ete.. payableta T.R.S. Poat|
Hours : 9 a.m.-6 p.m.

50 yards Thornton Heath Station.

I
Packing wp to \1h 74., 11h. 1/1, 316, 1/6, 51d.
I p.m. Wed. Open all day Scturday.

RADIGC COMPONENT SPECIALISTS (. 1946)

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY

TRANSFORMER & €OIL WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS

2/-, 1016.2/9.

(THO 2188)

Buses : 130A, 133, 159, 166 and 193
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COMPLETELY BUILT
8 WATT AMPLIFIER
PUSH PULL
Complete with Crysia)
Mike and 8¢ Loudspealer
A.C. Mains 110230 v. Size 10!
. x 6Jin. x 2lin. Incorporat-

ing 6 valves. H.F. vpen..
trioces. 2 output pens., and
rectifier.  For use with all
makes and types of prck-up
and mike. Negative fecd-
back. Two inputs, mike and
gram, and rontrols for same.
Separate controls for Bass
and Treble iift. For ure with
std. or L. l; records, musicat
nstruments such
as Guitars, etc. £4 ]9 6
Plus 1. & P. 7.6,

SIGNAL GENERATORS

£6.18,6 or 25'- deposit and 6
monthly payments of 216.
P. & P. 5- extra. Coyerage
100 K¢»-100 Me » on (Tunds
mentals and 100 Mes to 200
Mce < on harmonics.  Metal
case 10in. x G, x 5tin., grey
hammer finish. Incorporating

35/- deposit. plus P.& P.7 0
and ’3 monthly paynients
of 251

three miniature valves and
Metal Rectifier. A.C. Mains
200 250.  Internal Modulation
of 400 c.p.s. to a depth of 30%. !
modulated or unmodulated
R.}¥., output continuousiy
variable. 100 milli-volts.
C.W. and mod. switch, variahle A.F. output. Incorporating

magic-eye as output indicator. Accuracy plus or minus 2%.
£4.10.8 or 25'- Ceposit and 4
monthly payments of 21 6.
P, & P. 5.- extra. Coverage
122 Kcs-84 Mcs, Metal
case 10in. x 6iin. x 44in.
Size of scale. n. x diin.. 2
valves and rectifier. Al
mains 230-250 v. Internal
modulation ol 400 c.p.s. to a
depth  of 307, modu:atr‘d
or unmodulated R.F. out-
put continuously variable
133 mulli-volts. C.W. and
mod. switch, variable A.F. output and moving coil output meter.
Grey hammer finished case and white panel. Accuracy plus or
minus 2°%.

SIGNAL & PATTERN
GENERATOR

25/- deposit plus P. & P. 5 -
and 6 monthly payments of
21-6. Cash £6.19.6 plus P. &
. 5-. Coverage 7.6 Mcis-210
Mco/s in five hands, all on
fundamentals. slow-motion
tuning. audio output, 8
vertical and horizontal bars,
logging scale. In grev hammer fini~hed case with carrying
landle. Accuracy 11°% A C. mains 200-250 v

AC/DC POCKET MULTI-METER KIT

Comprising 2in. moving coil meter
scale cahibrated in AC/DC_voits,
ohms and milli-amps. Voltage
ranze AC DC 0-50, 0-100, 0-250, 0-500,
mllll -amps 0-10, 0-100. Ohms range
€-10.009. Front panel, range switch,
wire-wound pot  (for ohms  zero
~efting), toggle switch. resistors
and rectifier. Basic movement
2 mA In grey hammer finished

19/6 Built and
P & P.16 tested 7’6
Point to point wiring diagram 1 -, free with klt

extra.
13 CHANNEL TUNER

11-16 or 31-38 Mc s. (Please state frequency required.) Complete
witn PCKF80 & FCC84. These have been removed from chassis.

9/6 Plus P. & P.

G.
Knobs 3 6 per set extra.

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

23, HIGH STREET, ACTON, LONDON, w3

All enquiries S.A.E, GOODS NOT DESPATCHED OUTSIDE U.K.

TELEVISION January, 1959
SUPER-VISION LIMITED

EVERY ITEM BRAND NEW AND GUARANTEED AT
LOW PRICES

Enamelled Copper Wire
12 to 45 SWG from [1/6 ib. Also avaifable in smaller quantities.

Valve Holders

Int. Octal, 4d. each. B7G, 4d. each. BSA, éd. each.

CER. B9A with screcn, /9 each.
Condensers
2 to 100 pF., 5d. each. 220-5.000 pF., 7d. each. .0l to .I,
8d. cach.
Covl Formers and Screcens
#x 3 x I} .3 dia. with iron dust core, 2/- each.
4% 4 x 21 .3 dia. with two iron dust cores, 3/- each.
Resistances
Carbon.
10 to 5 M. ] W., 3d. each. 1} W., 4d. each. | W., éd. each.
2 W., l/- each.
Wire Wound.
2,200 5 M. | W., 1/3 each. 5, 10 and 20 ohms, 10 W., 1/6 each.
5, 10, 50 and 100 ohms, 20 W., 3/- each.
Variable T/V type pots
3 K., 25 K., and | M., 2/6 each.
Egen Slider type
3 K., 5 K. and 25 K., |9 each.
Yolume Controls
5 M., 2/9 each. .5 M. with DPS Switch, 4/3 each.
Clectrolytics
60/100 mid., 5/6 each, 32432415 mfd. 350 v., 3/6 each.
40440 mifd., 450 v., 3/6 each. Clips 3d. each. 50 mfd, 12 v.
&d. each.

Auto Transformers
50 W. to 1,000 W. from £1.10.0 to £9.0.0.

Send for list, price 3d.

SUPER-VISION LIMITED

136 HIGH ST., TEDDINGTON, MIDDX. KINgston 4393.

V ALVES SIHE DAY

SERVICE

All Guaranteed New and Boxed
L4 v. midget. IRS. 185 1T4, 354, 3V4, DAF91. DF91, DK91, DK92.
92.

DL94 : ANY 4 for 27 6.

1A7GT 16 86V6GT 4/6 DF33 10 6|EF86 14/- PY80 8 -
1D! 16|6X: DFOL F1-' EF91 6/9 PY8L 86
1HSGT 10'8/6X5GT 6/6 DF98 8/6 EF92 5/-|PY8: 8'8
1IN5GT 10’ 67 6 12/6| DHT6 7/8 EL33  16/9/PY83 8/8
IR 8'-{1B7 8 -\ DH17 73 EL38 2’./6 PZ30 18'-
184 10’-|1C5 8'-'DK32 16'6;ELAL 9/8|SP61 3'6
185 7'6|7C6 8'-| DK9L 8'-'EL42  11/6/U25 15/~
174 - THT 8 - | DK92 8'6 EL84 8/9/U50 78
1Us5 818[737 9. -| DK93 8'6 EMB8O 9/6|U52 7.-
3A5 01617Y4 8 -[ D133 9'- EM8 9/6 U6 78
3Q4 8/6[12AH8 9 - DL3S 14/6 EM84  13/6/U78 7 -
334 7/6|12AT1 8'-| DL92 7'6 EY5l  11/6/UABC80 9'-
3vd 8/6|12AU7 7 -|DLO4 8/86 EY86 12/8|UAF42 @86
504G 71-112AX 8 - DL96 16! BZ40 7/8|{UBC4L 88
5V4G 11 -|12BA6 8 - TABC80 7/9EZ41 10/- UBF80 9’6
5Y3GT 7/6/12KT1GT 76 BEACIL /6 EZ80 6/6 UBF82 96
574G 9/8]12KBGT 12/6 EAF42 9/6/E7.81 9/-|UCC84 18'-
6ALS 5/6,12Q1GT 7t |EB91 5'6 FW4 500 10/6|UCC85 Q-
BANMS 5/-|19AQ' 7'8| EBC33 7-lG73e 11/-|UCTF80 198
6AMS6 8/9/25A6G 11 8. EBC4l  9/6/ KT33C 8/6/UCH42 9'9
6AQ5 7 - 120Z4G 9'- EBF8) 8'9 KT4l 14/8{UCHB1  9'8
6AT6 713125Z6G g -|ECC81 8 - KT63 6/6/UCL82 13'-
6BAG 78135L6GT 10 - ECC82 7 - MH4 8/-[UCL83 146
6BE6 ! 16| ECC83 8- MULY 9/- UF41 86
BH6 9/-135Z5GT 8'6|ECCs4 96, N18 8/6|UF42 15'-
6BJ6 78143 12'6, ECCd5 9/6| PCCB1 («| UF89 9 -
8BR7 10'6 50CD6G 26'9|ECEF80 10’6I PCF80 9/-|UL.41 9'3
6BW6 9-150L6GT 8'6 ECF82 11/-'PCF82 12/-|UL44 226
8BWT 7'6|AZ3L 11 6/ECH35 10 - PCL.82 10/-/UL84 8'6
6CD6G  26/9|B38 15'6/ECH42 9/8 PCL83 14/6/URIC  9/6
6F6G 8/6|CL33 16 9\ ECHS1 8/6 PENA4 11/- uy21 14/-
SKIG 4:16,CY31 12 6 BCL80 11'g PEN36C 9/6|UY4l 6'6
GKTG'T 6'-| D77 56 ECI.82 11'9 PEN46 6/-|UYSRS 76
5K8G 7,9/DAC32 10 8|EF30 5'6 PL38 22/6|VP4AB 96
6QICT 8.6/ DAFIL 7 6|/EF4l 9'6 PL31 15/-| VP4l 6 -
GSLIGT 7:-|DAFOs 8 8| EF42 11'8 Praz 8'6iVPid2l 21 -
63N7GT 7/6 DCCS 10 6/EF30 76 PL83  10/6 &;’(]x ’756
6U4GT 11/- ., . -
oVEG e Tostage 6d. per valve extra. 777 69

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

READERS RADIO

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

24,
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USEFUL. HINTS FOR OWNERS OF AGEING

FTER using a television receiver consistently
for several years, the owner may suddenly
realise that the quality of his picture fails

far below the now accepted standard. There may
not be a definite fault which he is able to pin-
point. but a comparison of the performance of
his set with that of a modern one may strikingly
disclose the shortcomings of his own picture.

Gradual Fall-off

As one would expect. there occurs a gradual
falling off in the cfiiciency of a television receiver
starting from

= HTH+ the time when
LS it is first put
= into service.
L~ Normal day-to-
p,.f;ul,e day viewing

Tube does not reveal

Vision Cathode (his ageing.
SR It is invari-
Uz ably the picture
|, which  suffers
N S first. and when
MMM the deteriora-
tion in quality

is noticed there
is a great
temptation (o
replace the set

[ AMAAAAAA
VWYWY

Wy I I V
]
]
]
AAA 1
VWA
D
)

H with a new
'7.0.’" 3 Ce model. This is
ision = E: .
3 B: SO cta cSs
Detector = E > L] m
= E sound  ccono-

TChassisT

Fig. 1.—Sensitivity increase of the

video amplifier can be accomplished

either by increasing the value of
Cc or RL

mics. especially
if the ailing set
has given in the
region of five
vearss good
performance
and to restore it to standard requires the replace-
ment of the tube and possibly several valves
and smallei parts.

b

Old Set Remains in Circulation

Experimenters new to television may become
initiated by way of an old model picked up
from cither a dealer, who himself acquired it
from a part-exchange deal, or from a friend or
relative  who has purchased a new model. It
seems, therefore. that the old set is far from
dead but remains the pet of the enthusiastic
experimenter.

If the tube is in reasonable order it is surprising
how the performance can often be enhanced by
one or two small operations.

Clean the Screen

The picture may appear dull and lacking
sparkle.  On sets with plastic implosion guards.
such as the old Ferguson range. this is invariably
caused by a deposit -of dust and carbon on the
face of the tube and the inside of the implosion

\
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IMPROVING OLD TV
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RECEIVERS By J. Booth
guard. The chassis and tubc should be slipped

out of the cabinet and thesc optical items cleancd
thoroughly with a TV screen cleaner. This can
be obtained from most dealers. and takes the
form of a specially prepared anti-static compound.
which not only removes the dirt and polishes
the screens. but also lessens the tendency for the
tube and screen to exhibit electro-static at*raction
to dust particles, which happens soon after
cleaning with other liquids.

If a proper cleaner cannot be obtained and
water is used, both the tube and the mask should
be thoroughly dried in front of a fire before
being returned to the cabinet. [f this precaution
is not taken the tubc face may develop uneven
clectro-static charges and the picture may not fill
the screen immediately on switching on and
warming up. but gradually build up from the
centre. leaving the edges devoid of illumination
and suppressed as is water on a greasy surface.

Ion Trap Muagnet and Focus

There is usually no need to extract the tube
from the chassis. and it is just as well to avoid
disturbing the tute mounting fitments when
cleaning as described. After the chassis has been
refitted and the set warmed up properly, attention
should be directed to the setting of the ion-trap
magnet (if used) on the tube neck.

Even though this may be tightly clamped to

the neck, it pays to check that it is adjusted for
maximum picture brightness. for as a tube wears.
improved brightness often results from resetting
the magnet, possibly owing to alteration in tube
characteristics.  The magnet should be gently
rotated on the neck. while also being shifted along
it and a point will be established coinciding with
maximum brightness.
* Adjustment should never be made to eliminate
corner shadowing if this resul’s also in a reduc-
tion in brightness.  Shadowing is invariably
caused by the scanning coils not being pushed
hard against the flare of the tube along the
neck or by incorrect adjustment of the picture
centring screws on the focus unit.

After attending to the ion-trap magnet. the
picture should be properly centred on the screen
by using the test card. and then should be brought
into optimum focus by means of the appropriate
adjustment. .

It is surprising how much better the picture
will be after these very simple adjustments. Then
the lincarity of the picture may need balancing.
and this can be accomplished by adjusting the
appropriately labelled controls, bearing in mind
that the height control is somewhat associated
with the vertical linearity control, and likewisc
with the horizontal linearity and width controls,
both of which may be cores in inductors adjust-
able by wire loops.

If the picture lacks width and brightness.
replacing the H.T. rectifier will invariably help
matters. especially so if this component is of the
rr'letal variety, which will almost certainly be
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found to be well below standard after several
years of use.

Il the width is rcasonable. but the picture is
very dim and turns negative when the brightness
or contrast control is turned up. the tube is down.
Replacement is hardly warranted on the type of
set being considered. but it may pay to boost
the heater vollage. since a far superior picture
may be achievzd for the small cost of a booster
transformer or unit.

If the set sensitivity is low. indicated by the
contrast control having to be at maximum, some
of the vision channel valves may be low in

emission. Large scale replacement may not be
cconomical. but changing over some of the
sound channel valves with the vision channel

valves (assuming they are of the same type)
often gives improved vision gain  while hardly
affecting the sound. The sync separator valve
gencrally lasts longer than the others. and this
can be changed with a vision channel valve in
a lot of sets,
provided the
type is the
same. without
affecting  the
performance.
If the gain is
cally lovi. the
use of a pre-
amplifier. if
one is at hand.
will inject new
life into the ail-
ing sci.  The
R.F. and vision
1F.  trimmers
can also be
adjusted  care-
fully first one
way and then
the other. while
observing  the
effect on the
test card. to
enhance the
vision channel
sensitivity.
Quite a uscful
increase in gain
is possible by
this artifics without cetracting too much from the
definition of the picture. Care should be exercised
not to tamper with the sound rejectors which are
difficult to reset effectively without instruments.
The samec rcasoning applies to the sound
channel. but. as already intimated. it is usually the
vision which fails first after years of use. Ppak-
ing the sound LF. stages (or R.F. stages in a
T.R.F. set). again gives a useful gain increase.

HT+

70
subsequent
stage

From -

orevicus
stzge

=
-

T
w

VWWVVWWY

AMAAMAAAA

Chassis

Fig. 2.—kmproved gain at the expense

of definition can be sccured by

increasing the value of the damping

resistors R1 and R2, or by shunting
R3 with a 500 ohm resistor.

Increasing Vidco Amplifier Gain

It is surprising how much extra gain can be
squeezed out of the video amplificr stage by a
few component alterations. In Fig. 1 is shown
a circuit of a typical video amplifier stage. Here
Rc is the cathode bias resistor and Cc the
associated by-pass capacitor. whose value is
selected during design to provide a certain

TELEVISION January, 1959
degrec of video compensation. However. at’the
eapense of a little definition Cc can often be
increased to 0.1 xF with a terrific rise in gain.
The value is usually in the region of 800 pF.
depending on the circuit. I it is increased too
much. though. black-after-white will become
troublesome and the line sync may be impaired.
Nevertheless. on some models the author has
increased the value ‘o 25 uF to keep an old
set going in a fringe arca while maintaining a
definition equal to 2 Mc/s!

Resistor RL is the vidco load. which itsclf
‘can be increased in value for the same reason.
This is generally about 4.7 k. or less. and may be
increased to 10 k. or more with a corresponding
rise in gain and reduction in definition.

Extra R.F. or I.LF. Gain

Fig. 2 shows a typical R.F./LF. pentode
amplifier in the vision channel.  Here also we
have methods of increasing gain. Onc is to
reducz very slightly the valuc of R3. The best
way of doing this is to shunt it with another
resistor of about 500 ohms or so. L1 and L2
should then be adjusted to give the best results
under the new condition of biasing.

Alternatively. the damping resistors (if fitted)
Rl and R2 can be increased in value or
climinated if the occasion allows. This will
decrease the definition while greatly increasing
the gain. :

A.6.C. in Negative Modulation Receivers
IT is common practice in positive-modulation

yeceivers to utilise the D.C. component of the
video output signal at the grid of the sync pulse
scparator for the A.G.C. bias potential. How-
ever. with negatively modulated signals this circuit
is susceptible to “lock-out " when a sudden signal
change occurs. due to overloading of the video
amplifier which cuts off before the A.G.C.
potential is able to develop.

A novel form of A.G.C. circuit suitable for
625-line (C.C.LR. standard) receivers is described
by P.H. Mothersole in Mullard Technical Com-
munications, September, 1958.  The article is
based on an earlier paper which appeared in
Jour. Brit. LR.E. (1958). and a corresponding
paper for positive-modulation receivers was pub-
blished Mullard, December. 1957.

To obtain a high loop gain from the A.G.C.
circuit. the A.G.C. voltage is derived from the
video signal output and a pulsed amplifier is used.
The problem is to relate the A.G.C. potential to
the black level occurring in the back porch of
the video signal in the best possible way.

A method of exposing the back porch of the
video signal is to cancel the synchronising pulses
by the negative pulses at the anode of the sync
pulse separator. .

In the circuit described. the video signal is
D.C. coupled to the grid of a peak detector and
the sync pulses are A.C. coupled to the same grid.
The D.C. cathode potential of the detector. which
corresponds to the black level potential of the
video signal. is applied to the grid of a pulsc
amplifier which operates as a conventional gate
circuit. being triggered from the line output trans-
former.
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WONDERFUL OFFER OF AM.-F.M. CHASSIS AT £14 (P. & P. 10/.)

Im-LLr— Why buy a F.M. Tuner at the same price ?
Pt qu
r j : --_:r}l.h.:_.

N ——

Chassis size 157 x 63" x 5}” hich. New manufacture.

Dial 14} x 4" in gold, red and deep brown.

Pick-up, Extension speaker, Ae., F. and Dipole sockets.

Five ** piano” push buttons—OFF, L W., M.W., F.M. and

Gram. Aligned and tested.  With all valves.

‘p“i ] Covers 1,000-1,900 M.; 200-500 M.: $8.99 Mcfs.
g}‘ Valves EZ80 rect., ECHSI. EF89, EABC80, EL84. ECCSS.
. Speaker & Cabinet to fit, polished, with back, 70/-.

- 10" x 6" ELLIPTICAL SPEAKER 20/-.

A A TERMS :—(Chassis) £5 down -+ carr. and § Monthly Pay-
ments of 38/-, or with Cabinet and Speaker £6 down <4 carr. and 6 Monthly Payments of £2.

HIGH GAIN 1.T.A. CONVERTER ONLY £4.7.6 | GRAMOPHONE AMPLIFIER with S5in. SPEAKER
All areas, all sets except (3/-p. &p.) 0 ONLY 60/-
Philips’ with only twin e WHY PAY MORE - (POST 3/-)
feeder input. Intcrnal i T On Fabric-covered Baffle 12} x 5.

power pack ; dircct ; i Mains and Output Transformers. Metal Rectifier.
switching LT.A. to B.B.C ; | | ECL82 Valve. Tonc and Volume Controls. On-off
no alteration to  your | switch.  Plenty of volume. Fully Guarantced. Two
svet'; 2((1%18]1:1 10|mm[§. p 7 Knobs supplicd.  Ready to play.

alves s metalrectl- gag o BATTERY ELIMINATOR. Converts

der : . i | 3 <LIT a your Battery
fier ; fine tuner; grey / L Sct to Mains. For 4 Low Consumption Valves (DK 96

hammer finish ;  walnut
ini 7 oy i ’ range). 90 v. 15 mA. and 1.4 v, 250 mA., 42,6 (2/6
finish - wood " cabinet 10/~ extra. post). 200-250 v. A.C. Size 53" x 33" x 2.

GARRARD AUTOCHANGER RC121/D Mark 2; LT.A. AERIALS clipping to existing mast 1-2” dia.
GC8 plug-in pick-up. 4-speed. Plays up to 10 records 3-clement, 27/- ; S-el., 35/-; 9-el., 85/-; Loft mountg.
all sizes and 10" and 12" mixed. Also manual play. 3-el., 20/-; S-cl., 27/6 ; Combined single B.B.C. and

l“_il(fﬂ Tapped ‘input _200-225 v. and 226-250 v. A.C. ONLY.
M. i

Brown with cream pick-up, £9.17.6, plus 5/- carr. S-el. l.T./.\,.. 75/- with chimney lashings ; Co-axial
Cotlaro Autochanger CONQUEST with manual play. cable semi-air-spaced, 8d. yd. or 20 yds., 12/6 ; aerial
4-spced £8.15.0, 5/- carr. and cable prices carr. pd.

Collaro Single Player AC1/554, 4-specd £6.16.6 (3/6 SEND 6d. FOR CATALOGUE

[P ANOTHER ““ READY TO USE ™
LOUDSPEAKERS—VERY SPECIAL, OFFER '— LT.A. CONVERTER

Rola (10,000 line) (2-3 ohm), 317 square 15/- (1/-); LT.A. high gain converter. ALL

8” x 5” Celestion elliptical 20/- (1/6): 63~ circ. 14/6 CHANNELS—ALL AREAS—
(176) 1 57 circ. 13/- (1/6) 5 SI” with trans. 15/~ (1,6); | ALL SETS. Direct switching
all 2-3 ohm (p. & p. in brackets). “.T.A. 1o B.B.C.): internal power
pack ; valves PCF80 and PCC84 ; -
CYLDON 16 Mc/s and 19 Mcjs | moulded cabinet 83" x 4° x 67, Py
TURRET TUNER with two sets § No alteration to your set; fiied £5.5.0 © Y
coils (state B.B.C. & I.T.A. in 10 mins. 12 months’ guarantee.

channels). ~ Extra pairs of coils, For Philips’ sets using Twin Feeder Specify *“ Fwin
5/ pr. With knobs. ONLY 77/6 | Feeder.”

{2/6 post). Valves PCC84 and Standard PLESSEY Frame output transformer suit-
PCF80 "TC]E'd_ed- or  valves able for most 16 mc. scts. 12/-. post free.

UCC84 and U'CF80. ARMOUdR PLATED GLASS, I6in. x 14in. x 3/16in..
10- p. pd.

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

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

PERSPEX UNSCRATCHED. post 2/- each size, 6 post
frec s sizes inins. 144 x 11 x 3/16 clear, 5/-: 12 x 98 x
} clear. /- 16 x 14 x 3/16 clear, 7/-; 15 x 12 x }
tinted or clear, 6/-.

i INCREMENTAL TURRET | Ex-W.D. PERISCOPES, size 100 x 6 7/6

Ty - | . a5 ) N . (p. & p. 2/6).
- ajﬁL’. o eR by famous M | ELECTROLYTICS  200-200200 mr. 275 v.. 7/6
E w1l for 3 ¢/s only: with knobs. (post 1,61, 200-100 mf. 275 v., 4/6 (post 1/-) ; many
| Valves PCC84 and PCE80. ONLY others. 5

2~ 77/6 postfiec or without valves, 60/~ | pATTERY CIIARGER. 1 amp. 6 v. and 12 v., £2,
! ar valves UCC84 and UCFS0. rost paid.

Posted Orders to Worthing, please. Dclivery by return.,  Terms :—One-third down and batance plus 7/6 in
four cqual monthly payments. ~ Postage with down payment.  (C.0.D. 2/- extra.)
These terms are applicable to all items except A.M.-F M. chassis.
All goods are ncw unless otherwise stated.

GLADSTONE RADIO » 581 HIGH STREET, CAMBERLEY, SURREY
25 Wordsworth Road, Worthing. Tel.: 235: and 3 Church Road, Rcdfield, Bristol. Tel. : 51207.

4

THE BRAYHEAD TURRET
TUNER, £7.7.0, post free. f
Complete with booklet and
fitting instructions. State set
and mode! no. when ordering.

Sk
L 3
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ok ek ke ke ke ok ke ok ok ok ok ko ko »
: " TRON ‘: A/\Ll ]Il\ “‘/\l'l‘. Our 1958([5\9T &l-‘lu‘lyl(_\:v:‘llustrat(‘d
* TR AT YNE T * - ) ATALOGUE )
* g 1ransistor Pocket Portable * N D» of 'components and accessories—
H I SUPPLY CO. |Gk Seles o
® T.C.C. printed circuit. 1/-51n stamps for your copy ‘to-day.
Fodgma St X rsto ——
A um waves. g
T e Al components carded ‘and X GU';'E?SJEE‘SIS‘:;'\-TZ;STED HEADPHONES —MICROPITONES
+ ed with values. * x-Govt. Headphones icrophones
% Circuit and plans, 9d. Com- % g s CLR low-resistance type 120 ohms 7/6 pr.
X plete kie. £1119.6. P. & P. 2l x | QL33 2012 KIMC 10-) AV 9~ | Thiroat Microphones " ... .. 3'-set
X pxrnvxxnyrperrrpcnd DA 106 KIwa 80 syier  p-| Mniosisence Baones B0 4o,
Qn g ohms pair
THE LATEST B{'(g% %8’/ g}g lg;g gi@, léi: High-resistancz DLR Phones 16'- pair
COLLARO © CONQUEST oy 106 | EOCBL 10° | SALS 86 \Ccos MICROPIONE MIC 33-1
Aut ti ecord chang Fitted EBCi33 7/ PCFa0 13/6 | 6AMG6 9
utomatic record changer. itted | EBC4L 10/- | PL8L 16/- | 6F6G %/6 | Crystal, hand or table use. Omnidirec-
gc’gdlo O cartridge. £7.19.8. P. & P. | ERF80  10/6 | PL32 8/6 | 6F1 14'- | vional. brand new in sealed carton,
e O 5 Egggé 1(9)/’ gi\((%g 1%//6 gg%g %2;- Listed 50.-. 29/8 each. P. & P. 1/6.
i B = -
Single record 4-speed unit. Brand new | ECH35 10/6 | PY81 10'- | 6K7G 5'- ACOS MICROPIIONE 39-
and guaranteed. Complete with turn- | ECH42 10/8 | EY82 9/- | 6K8G 8,/6 Pencil-stick crystal hand Mig? IlJIst,ed
over Crystal head. £3.19.6. P. & 1. 5. | ECHSL 1131,’ A 13»: HEt 1§ =] 105 -. Special price 59 6. P. & P. 16
THE FAMOCS < MONARCIE ™ ECL83 14/ PENA1 15'- | 8Q7G B~ . o
. ) S en | BFE b 3 | 63 bt MINIATURE AMPLIFIER
B.S.R. UAS ispeel automatic record EF‘{S; li/ ggg} g_ ggﬁ; 76 PIINTFD CLRCUIT
chanzer, £6.19.6. P. & P. 36 ! i
7 . ) EF4l 9'9 | TP25 2710 | 6U4 14'- | Controls, volum:, and tone, ELB4 valve.
PICK-UP CARTRIDGE EFi2 14/~ | Ul4 8/8 | 6V6G 7/- | Basy to fix. wid fit_into the gmallest
S F1 & oW |EF) 4+ | U2 15'- | 6V6GT 76 | place. £2.15.0 P. & P. 2/6.
P 59-1 HGP 37-1: Studio '"O°. | EFg) 8/8 | U26 12/6 | 6X5G L8
i\é‘Bertlld I\é’pwi cé)mplcbe with Styli, | EFgs 14/6 | UCH42 10/6 | 12417 9!~
each. ost. bd. EL41 11/- | UL41 10- | 12AU7 1 LT P
P IFTERS—
EL42 12/- | VU39 8/9 | 12AX7 al : ULL WAVE
NENLEY S0LON soLnzrinG || REM 108 X78 loi8 | 128 126 1] 12 vore 1 amp, 4/3: 12 volt 2 amp.
IRONS EY51 13/ | 185 10/8 | L6 10/- || 7-: 12 volt '8 amp. 10/-: 12 volt
Full ranz~ of irons and spares_in EY8s 13/6 | 1N5 10/ | 25Y5 g || 4 amp. 12'6: 12 volt G amp. 15/9.
stock,  instrument  Model 625, EZ4) 9/- | 1R5 8/8 | 35L5 96 Order now. We do not expect these
358\&'%!,&:. 24 - each, Standard Model EZ8) 8/9 | 185 %8 | 3574 8- rectifiers to last lonz at these give-
58. 65 watts. from 29 - G732 12/- | 1T4 -] 42 8. || away prices.
HL23DD 8/8 | 35t 8- 18) 86
PTERVS : Cash with order or C.0.D. Postaze and Packinz charges extra. as foltows : Order value 10'- add 1/3; 20'- add 119 :
40/~ add 26+ $5 add 36. Minimum C.0.D. Fee and Postage 3 - For full terms of business sce inside cover of our catalogue.
Personal Shoppers 9 a.m. to 5 p.m. Mondav to Friday. Saturday 10a.m. to 1 pm.
103 LEEDS TERRAGCE, WINTOUN STREET, LEEDS, 7.

_| TUBES QUALITY REBUILT “ASK ARTHURS FIRST!
NOTE NEW ADDRESS :

SENMD YOUR T.V. TUBES 125 TOTTENHAM COURT ROAD
TO US FOR REBUILDING LONDON, W.1. .
Via BRS (PARCELS) LTD. or BRITISH RAILWAYS (Close to Warren Street Station)

14° 157 16" and 17" 21" You will have the same service and obtain all
; your requirements in Radio Components,
£810 £1010 £1210 Electrical Goods, Accessories and Television
12” only Mullard and CRM 123 and 124 Mazda as previously.
£710 Test Instruments in Stock include : AVO,
Carriage and insurance 10/- each tube. ADVANCE, COSSOR, MEGGERS and TAYLOR.
FULLY GUARANTEED SIX MONTHS VALVE MANUALS AVAILABLE
TERMS TO TRADE Mullard 10/6, Brimar No. 7 6/-, Osram Part 1,
. 2nd Edition 7/6. POST AND PACKING 9d.
LINE OUTPUT TRANSFORMERS Ik EACH EXTRA.
— AND DEFLECTOR COILS Est

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

Terms : C.W.0. or PRO-FORMA INVOICE
PROPS: ARTHUR GRAY. LTD.

PRIME ELECTRICS (Dept. W/2) OUR ONLY ADDRESS : Gray House,
36, QUEENSDALE ROAD, LONDON, W.II 125, Tottenham Court Road, London, W.1.
(Nr. Shepherds Bush Central Line). Phone PARK 1131 EUSton 5802-3-4

Callers : 10.30-3 Mon.-Sat. Closed Wed. TELEGRAMS—" TELEGRAY, WESDO, LONDON.”

CABLES—*' TELEGRAY,” LONDON.
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THE pattern of television in

the British Isles is becoming
more complex as the months go
by. with additional transmitters
crected by both BBC and L.T.A.
Indeed. there are ailrcady quite
a few districts where it i1s pos-
sible on high ground to receive
good pictures from three or four
television stations.  There are
situations in the Leicester-Derby
areca which should be able to
pick up BBC transmitters at
Holme Moss and Sutton Cold-
ficld. and L'T.A. transmitters at
Lichfield. Winter Hill and, pos-
sibly,  Emley Moor. When
further LT.A. transmitters are
operating at Mendlesham and
Burnhope, it will be possible for
cnthusiasts in favourable
localities to “collect ™ quite a
variety of programme companies’
trade marks. That is. if they
fit up a gcodly selection of
vertically and horizontally
polarised aerials. optimised for
cach (ransmitter they hope to
receive.

Trade Marks
HE L.T.A. have published an

interesting folder in
which all of their programme
companies’ trade marks arc

reproduced, together with data
on fransmitting stations and a
little  map showing regional
coverage and overlaps. The
BBC trade mark is universal to

all BBC transmitters, but it
would be of interest to TV
““hams ™ if cach region could

have its own particular variation
of the BBC emblem. Carlisle
“used to be the train-spotters’
paradise. where the liveries of
seven or eight different railway
companies could be seen on
different locomotives.  Alas !
Carlisle is served by one TV
transmitter only at the moment,
the Sandale relay station. Soon,
however, there will be an [.T.A.
transmitter within a {few miles of
the city and another one near
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beliast which 11 might aiso be
possible to pick up.

Regional Programmes
‘TTHERE scems to  be an
increase in the amount of
local regional programmes put
out by LT.A. programme com-
panies. ‘The I'T.A. insist that
at least 15 per cent. of the
programmes provided by each
programme contractor shall be of
local origin. which is equivalent
{0 six or seven programme hours
per week. This compares with an
average of about two hours per
week ecach of local programmes
in the Midland and North TV
regions of the BBC. according
te the. BBC's report for 1956-57.
Other BBC regions in Scotland,

Wales and the West averaged
only slightly more than one hour
a week. However. the trend

both for BBC and LT.A. is to
increase these .local programme
hours. Networking has been
operated  between  the major
L'T.A. companies for some time,
programme exchanges being an
obvious means of off-setting the
high costs of the big shows.
This has put the original “ Big
Four ™ Companies—A-TV. A-R.

ABC-TV and Granada—in a
particularly strong and pros-
perous position.  However. Sir

Robert Fraser is encouraging the
newei and smaller companies to
provide  yegional  programmes
and also to make contributions
to the LT.A. network. Southern
Felevision already provides
much more than its 15 per cent.
of locally originated programmes,
especially it locally originated
films are taken into account. All
thesc different programmes will
give the television “ham™ a
variety of pictures to look at.
apart from the diffierent trade

" marks.

Charlie Drake

BBC television has made quite
a lot of comics into big

stars. The latest to make the

grade is Charlie Drake,. whose

TELEVISION PICK-UPS AND REFLECTIONS
By Iconos

first starring show, fhe Fatriotic
Singer, was an immediate success.
The sccond show in the serivs.
The Clapper Boy, did not quite
fulfil expectations, though the
basic idea of the show was first
class. In this cpisode, a story-
line traces the rise of a film
clapper-boy into a big movic

star, who enjoys the most
ostentatious luxuries that
Hollywood can provide. His

conversion to * method ™ acting.
his failure in a costume picture
and his return 1o the clappers.
was smoothly told with clever
continuity of live scencs, film
interpolations. newspaper inserts,
and shots of * Picture Parade.”
with Pcter Haigh narrating. The
Clapper Boy was put on at the
old Shepherd's Bush Empire—
pardon me. the BBC Television
Theatre '—which  carried the
title of the show on the smart
new illuminated canopy at the
front of the housc. But it was
the theatre acoustics and the
audience  reactions  which very
nearly spoiled the enjoyment of
viewers.  Sound pick-up was
reverberant on many scenes, pos-
sibly intensified by ‘loudspeakers
in the auditorium, and audicnce
laughter and noise was far (oo
loud. The sooner some of these
live TV audiences are put
behind  glass, with their own
microphones and loudspeakers,
the better. Then they will be
completely under control, Any-
way. Charlic Drake is a new stvie
of comedian who hands out a
lot of laughs without forcing the
pace. and Ernest Maxin proves
oncc more that he is a master
of fast-moving comedy shows.
Why not try a Charlie Drake
show in a studio instead of the
Television Theatre ?7—say, at the
Riverside  Studio, which has
achicved such a high technical
standard,

‘“You Take Quer ”?
HE days of film interpola-
tions which stand out like a
bad patch seem to be over. They
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now seem to fit into the general
pattern of the most complicated
TV plays in a way which scemcd
impossible a few years ago. In
You Tuake Over, a series pro-
duced at BBC's Riverside
Studios. the viewer is encouraged
to imaginc himself to be a
character in the story. Hec is.
for instance. the manager of an
hotel or of a motor-racing team.
and the other participants in the
play direct their looks and thcir

dialogue straight at the TV
camera—at him. His point ol
view predominates throughout,

and his voice. il not his face.
provides the counterpoint. This
method of production is applied
to both tive and filmed scenes.

with equally good results. 1
thought that the motor racing
episode was one of the best

television playlets 1 have seen.
well acted by a large and youth-
ful cast and most expertly
directed. The camera work and
lighting were first rate and the
production did full justice to
what was obviously a very fine
script.

Jingles

IGNATURE tunes have long
~) been a feature of sound
radio for introducing and ¢nding
regular features. They have also
become part and parcel of the
regular television series. {rom
BBC's  Panorama to 1T.As
Dotto. Panel and parlour games
and “ give away = -programmes
also  have littlc interpolated
musical jingles which are faded-
in to introduce new contes'ants.
marh a  pause. or more
dramatically. to heighten the
tension at the climax of the
- game. Then there are the musical
iingles of the commercials on
[.T.A.. which play such an
important part in putting over
ihe " message ' to viewers. The
need for catchy musical jingles
has resulted in quite an important
little Tin-Pan-Alley industry of

composers.  lyric  writers  and
agents who specialise in these
musical cocktails.  Personally.

while 1 do not object to them
and may even like some of them
quite a lot. T get tired of the

same tune very quickly. Some
of the LT.A. parlour games
rcpeat  the  same  jingles  ad

nuusearn during a single pro-
gramme, which becomes most
irritating after a few minutes.
The accompanist—who usually

PRACTICAL TELEVISION

plays an clcctronic  organ—
should have at least cight
different types of jingle avail-
able for a programme. to use
as he thinks fit instead of repeat-
ing the same old standard jingle.

Video Tape
1\/ ANY of the principal BBC
and I.T.A.  television
enginecrs have paid visits to the
U.S.A. during the past few weeks,
the main object of the visits
being to sce the Ampex magnetic
video tape machine it full opera-
tion in various types of television
station—from the huge network
headquarters to the small town
transmitters.  They have been
astonished at the rate of pro-
gress of the new technigues of
magnetic  video recording and
the high percentage of shows
which arc now pre-recorded as
a matter of course. The greatest
asset of the system in America
is the ability to delay shows to
suit the various time zones from
the East Coast to the West Coast.
But it has also bacome a general

purpose picce of €quipment.
enabling shows to be pre-
rccorded at times to suit the

artistes. who may be in theatrical
shows at night. It has not
entircly displaced pho’ographic
telerecording—called over there
* kinescoping.”™ Plenty of 35 mm.
and 16 mm. telerecording is still
carried out in order to get fully

covered all the smaller TV
stations. Photographic  tele-
recording  lends itself  more

readily to editing. though this
problem is also being cnergetic-
ally tackled for vidco tape. too.
Ampex is already used over
here by Granada. Rediffusion.
ABC and A-TV. and pro-
grammes are  now regularly
scheduled for video recording.
The BBC uses Vera. Some
shows arc video taped as well as
telerecorded.  photographically.
This really is taking precantions
—a kind of “braces and belt”
plan !

“Keep It In The Family”
HE search for new gimmicks
for partour games con-
tinues. and this winter scason
has produced a huge crop of
them. Make Me Laugh, Dofto
and Keep 1t In The Family
competed with the old-
established Dowble Your Moncey,
Take Your Pick and others. The
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new ones are not very exciting,
to say thc least. and Keep It In
The Family s:ill flags badly, even
after a run of several weeks. To
make the grade. a quiz show
must have sparkle and fun. it
should move at a fast pace under
the firm guidance of the Question
Master. and the stage setting
itself must be pleasing to look
at. Keep It In The Family has
none of these. Bill Owen. a fine
actor of character parts. is clearly
out of his depth in coping with
th: deadly dull answers of comi-
poting families in a simple quiz
competition. Chesney Allen was
more at case in the chair of
Make Me Laugh, but this was
another quiz game which didn't
qui'e succeed. Dotto is
probably the best of the new
bunch. provided the personalitics
of the competitors are bright
and interesting.  All in all. 1
think that a quiz game stands
or falls by the personality and
wit of both tiiz Question Master
and the compctitors.  Tommy
Trinder and Hughic Green. for
instance. are never at a loss for
words and are always masters
of the situation. The form of
the quiz game itsclf is almost a
secondary consideration.  But
those games which enable the
producer to make a careful selec-
tion of interesting and attractive
competitors are the most likely
to succeed.

The Electron Microscope
IT was within the last quarter
of a century that the first
electron microscopes were made.
and during that time continuous
improvements have been effected
sc that now direct magnification
up to 200,000 diameters is pos-
sible with the new R.C.A. *“ ultra
magnifier.”

In use the beam of clectrons
from a cathode-ray tube has its
pattern altercd hy the size and
configuration of the specimen
upon which the beam is con-
centrated.  The enlarged pattern
is viewed on a fluoreszcen: screen
and the electron microscope has
found innumerable applications
in the hands of biologists in the
study of virus particles which
cause discasc in the human body.
while improved manufacturing
processes have been made pos-
sible by wusing the device in
industrial laboratories.
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iN SAFETY

Patent No. 74881 {

Safcty first every time with these patented

spring-loaded AVO ““ Prodclips.”

Cleverly designed for use as insulated prods, they
are invaluable for reaching and holding test points

which are difficult of access.
post free

with AVO «“PRODCLIPS

PRACTICAL TELEVISION 3t

MIXER UNIT TYPE 79
Frequency Range : 172 to 190 Mc/s.
Includes : VCRI39A tcbe, 7-EFS0, 4-EAS0, EFSS, SU4, VUI20,
2-EB9t, ECS2.
Standard Mains Input, 200-250 volt S0 c/s.

£5. l 0.0. Carriage 5/-.

BC929A INDICATOR UNIT

Includes :  3BPI, Cath. ray tube; 2-6H6GT: 2-6SN7GT H
6G6G ; 6XS5GT ; 2X2. Large 24-volt motor driven switch, etc.

65/- p.p. 5~

PYE 45 Mc/s STRIP TYPE 3583
Complete with |0-EF50, EB34 and EASO valves.
ABSOLUTE BARGAIN,
Includes Modification Data. 39/6 post free.

R.F. UNITS
TYPE 25. Switched tuning 20 to 30 Mc/s, with 3-SFé| valves.
§0/-. Circuit 9d.
TYPE 26. Variable tuning, 50 to 65 Mc/s, with 2-EF54 and EC52.]
25/-. Circuit 9d. Carriage 2/6 {both types).

INDICATOR UNIT TYPE 247

R.F. Power Wattmeter. Complete with large | MA Meter,
Magic Eye indicator ; 2 EFS0 diodes and rectifiers. [nputs :—
12 v.; 80 v. D.C. or 100/240 v, A.C., SO c/s.

Post free. £3.19. 6.
SHORT-WAVE ERKRECEIVER|

THE WORLD IN YOUR HOME
10-60 Mc/s (5-30 Metres)

RECEPTION SET TYPE 208
P re——" J

FEore
: i

ANV Do 15/-

AVOCET HOUSE 92-96 VAUXHALL BRIDGE ROAD

LONDON . §.W. 1
Telephane : ViCtoria 3404 (12 lines)

REBUILT

"MAZDA
GUARANTEED SIX MONTHS

7 days delivery time as from receiving order.

12in, £8 0 ©
I14in. .. £10 0 O
17in. ... £12 0 0
2lin. . ... £14 0 O

Plus 12/6 P.P. & ins.
AS A RESULT OF PURCHASE TAX REGULA-
TIONS WE CAN ONLY REBUILD YOUR OWN

AN R
LYY Y

Comglete with 6 valves, 2-6K8C, 2-EF39, 6Q7G and 6V&G.
Internal mains power pack and 6 v. vibrator pack. Built-in 6}in.
speaker. Muirhead slow-motion drive. B.F.O. and R.F. stage.
Provision for 'Phones and Muting and 600 chms. Input 100/250 v,
A.C. or 6 v. D.C. All sets in new condition and air tested. [.F.

Frequency 2 Mc/s. £6.|9.6. Carr. 15/6

182A INDICATOR
Includes S517C tube ; 4.2P61 ; SUA4G, transformers, etc.,

57/6 c.p. 5/

VCRI3%A tube, 35/-; tLases, 2/-,

VCR97, 40/-; with cut off, 15/-; base, 2/6; screen, 10/-.
VCRSI7C, 35/-; kase, 2/6 ; ccrecn, 10/-.

3BPI tubes, 35/-.

NEW BOXED VALVES !
EQUIVALENT TO FOLLOWING TYPES

TUBE. THESE SHOULD BE SENT Vio BRITISH
ROAD SERVICES (PARCELS) LTD.

We have a number of good reclaimed Tubes
at £5.0.0 incl. 12in.  All sizes. Guaranteed
3 months. P.P. & ins. 12/6.

Brayhead Converters £6.10.0 inc.

AC/SG FC4 MS4B VP45 5-pin
AC/SGVM GUs50 MX40 | VP4 7-pin
AC/4PEN H30 PEN4VA | VP4B
AC/PEN MSPEN 5-pin PEN36C VMS4
AC/VPLl S-pin | MSPEN 7-pin PP36 | VMP4G
AC/VPI 7-pin | MVSPEN S5-pin SP4 5-pin | W42
AC/VP2 MVSPEN 7-pin | 5P4 7.pin 1D5
AC/HLDD MVSPENB S4v 7D5

CcYIC MHD4 TDD4 7Dé

DDT4 fMKT4 TURIC 41MFG

Call, write or phone.

ST. MARY’S ELECTRONICS

I8, PRAED STREET, LONDON, W.2.
(Ambassador 9795)

SEND FOR FREE CO‘MPLETE VALVE LIST.
10/- each —=
See ""PRACTICAL WIRELESS "' for more Bargairs.
OPEN MONDAY TO SAT. 9-6—THUR. | o’clock.

HENRY’S RADIO LTD.

(DEPT. PT})),
5 HARROW ROAD, EDGWARE ROAD, LONDON, W.2
TEL.: PADDINGTON 10¢8-9
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—1P. P. COMPONENTS LTh.—=
JANUARY OFFER!

RECORD PRI ATION CASES, Beautifully made.
Leatheretts covered in various colours, Hlnged top for easy access
10 records. Plated clip fasteners. Strong modern case COv ered in
hardwearing washable real leatherette. Qulck refercnce, numbeied
indsx. 'To carry all your records. P. & D, 2'.

Size 127 holding 40 reconL. 46 -.
Size 127 holding 25 records. 32 §.
Size 7 holding 40 records, 32 6.
Size 77 holding 2 records, 31 -

RECHORD PLAYELR CABINITS. 4¥9. Latest con-
temporary style leatheratte covered cabinets. in two-
tons colour scheme. Hinged clipped 1id. Carry handle.
Space available for ail modern amplifiers and auto-
changers. etc. Slightly store soiled. . & P. 46
8" P.ML SPEAKERS, 5 3. A barzain oder. hut limited
qua.ntn;v of these madern type speakers. All tested and
Money Back Guarantze.'” 'They have a silght cone
fault which h xepured nnt alrectin" the quality. . & P.
ononzl, 26; oa2 36 Also8 P.M. SPEAKERS, 849,
An ideal gifv, if fitted in small (abme: Cnmnl;m With
O.P. Translo: mer fitted, 10-. 1*. & P.
TELEVISION DOOIRR ROD AFE l{l AL, 7 9. Fltted with 9" of Co-ax (uble P. & P. 13
WIBA) l\‘ll)\ MASKS® REDUCED TO 99.° " Brand New. Grey or White plastic.

mm. Permanent magnet type, Salvage, Plessey. T &, 1. 19,

5'9. 35-38 mm. Permanent magnet. Salvage. P, & P. 19
NEF, 12 9. 35-38 mm. Brand New. P.& P19

TR \\\l'()l( MER. 3/9,  To match low imp. coils. P.&P.13

1‘ or all and any type of tube requiring a trap. Post Free.

FORMER, 59, (Heaters). 1-1 ratio, Suitable 6.3 v. tubes as isolation

EIRs. 5 9. 0.001 uF. 125 KV, workinz and 0.1-7

6d,

IF1ERS, 29, Weibmg.mu\(‘ ?.30 v. 100 mA. (PLEAS I STATE).
Salvage guarantee d. 10

20 {v. 3 core ERSN solder. 60 40. 1’ & P.4d.
Finest quality tape. 75{T. x tin. wide. In Sealed tin. P. & P.

KV. workinz. P.

Full or Half-

MERS, 3-3) pF. B - por doz. Post on one. 4d. Poston one doz., 1 -

N "ROLS, 2'6 1Iu/,. Assorted parcel of volume and tone controls taken from
working chassis. P. & P. 1/9.

Stamo for Free Catalozue.

(Dept. T1), 213 ILFORD LANE, ILFORD, ESSEX.

| LINE “HEW =
OUTPUT | /,7; \' \WolfF

LIGHTWEIGHT ELECTRIC

TRANSFORMERS ||sOLDERING
IRON

A must for all handy-
men and model makers.
Rapid constant heat.

Rezret UK. only.
Phon= : ILF. 0295.

Most types available. State

Make and Model Number [||Fully guaranteed. 22’6
. N DERBYSHIRE
of Receiver when ordering. ‘ CREDIT SERVIGES LTD. * Fortage 9
P.TA i we Jozs

H w;fiord House, Matlozk Straet, Bakewzil.

January, 1959

TELEVISION
TUBES

IARG B,

IN OCK. ALL MAKES,
9" £3 107 £3.10.0. OTHERS

£5 EACH 1)1\15 POSTAGE AND INSUR-
ANCE 12/8.
12" MAZDA 6 WEEKS DELIVERY.

GUARANTEED 3 MONTHS.

NI

our price, 29/
TORCH BULBS. Ever Ready 2.5 v. and 3.5
v.. 16:- rer 100, 9.- per 50.

GOVERNMENT SURPLUS AND

MANUFACTURERS CLEARANGE
A, AERIALS. New and Boxed. 3
ent, 22 6. 5 clement, 27/8. CO-ANX
i 6d. per vd. AHR SPPACED, 9d.

LES. 3x2) x 17, Unused, 5 -ea.
48 - doz.
ACOS CRY AL MIKES, 33 1. LIST. L0/-

HEADPIONE Moving iron. low imped-
ance, 6 -. High, 9'-. Balanced armature,
low. 10 -, high 15’ Moving coil, low only.
10 - per pa.\r

SISTOFI

X tvpe 1n<u\ated sleeving. -3

mm.. 3it. lengths, 216 doz.

MAINS POWER PACKS, 250 v. 80 m/amp.
or stabilised 150 v. 80 m’‘amp. with 6.3 V.
winding, 30'-.
High speed, 1,000+ 1,000 ohms.
(10,
. valves tested hefore
CARDS latest ELEC-
TRONIC %

174 66 | 6SKT 5/- | ECH42 9/
3A4 6- | 6SLT 7- L BF3 S 6
574 96 | GSN7 76 | EF50 316
4D1 4- | 6U5 7'6 | EF50 5-
GAG3  5- | 6VS 618 | EF3TA  9-
6ALS 5B | 6Xd¢ 7- | EFJ0 6
GAMS 178 | 6X5 7-| EF80 8/
GAQ5  7/6 | 8D2 4/6 | EF31 b
6AU6 8/~ | 9D2 5/- | EF32 8-
GBES 7/~ | 12A6 76 | EL32 5'-
6BH6 b/~ | 12AH8  9/- | ELS1  5/8
6BW6  6/6 | 12AT7 76 | EY5l  6i-
6C4 6- | 12aU7 7- | EY5l 9!~
6D2 6- | 12aAX7 88 | P6l 41-
6F1 76 | 12BH7 10/- | Pends -
6F6 /- 1 128HT (1 61 4/
6J5 8- | 12837  7/8 | VRIS0N30 5/-
6J5 6/- | 128K7  6'- | DAF¥% 9/
GJ7 6/- | 15D2 6!- F36 9i-
6K7 46 | 5005 10 | DK% 8-
6L6 88 | Lan "~ | DLas  g'-

GSAT - W 181 yRIdg 95
6SC7 4 6 | EB4L 76 | VR139A 95 -
6SJ7 EB91  5/8 | VCROT 15-

HUGGETT'S LIMITED

2-4 PAWSONS ROAD,
WEST CROYDON

S.A.E. please with all enquiries. [

HOWORTH |

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

B.3,C-LT. V.M, AKRIALS
B.B.C. (BAND 1), Tele-
cc?gm loft. 19 8. External

263,
V. (BAND 3). 3 Ele-
loft array, 24/-,

5 Element, 41'3. Also
available double 5 and
8 Element stacked arrays
for loft. mast or chimney
mounting.

BB LTV, Loft 143
Element, 41'3. 1+5 L‘.Ie-
ment, 48/9. Wall mountinz,
1+3 Element, 58’3, 1+5 Element, 6'3'9
M. (BAND 2). Loft * H.' 8

mant, 52'8. External 8.'D
CHANNEL when orderin3
C.on, P& P 0~
vd, Co-ax. pluz:

]AMES H. MARTIN & CO. for illustrated
FINSTHWAITE, NEWBY BRIDGE, h.y.\. ELT NICS  (Dept. TP,

RADIO AND TELEVISION'
COMPONENTS

We operata a promp: and cHic'en: MAIL.
ORDER Service. 3d. stamp (only) for
Catalogue.

13 &enj Gd stamps

TIRO
ULVERSTON, LANCS 138, Godstone Road, Kenley, Surrey
, .

T 35/

RES/CAP. BRIDGE 357~

Checks all types of resistors, condensers
6 RANGES
Built in | hour. Direct reading
READY CALIBRATED I3
Stamp for details of this and other kits.
RADIO MAIL (Depe. V1)
Ralecgh Mews, Ralsigh Street. Nottingham

TRANSFORMERS ?
CONTACT jfurregt FIRST!

Rewindinz and manufacture of all types

far Television, Rad o and Electronic
Application.
FORREST (TRANSFORMERS)LTD,,
Shirley, Solihull, Warwickshire.
Phone: SHI. 2483. Est. 34 yaars
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News From the Trade

Pocket Voltmeter

HIS small unit is in the shape of a pen, its

total length is only S4in. long, and it weighs

107, ,
It is ideal for the home constructor. It is
supplied in two types. A and B, the former with
measuring ranges of 0-12 and 0-250 volts. and
the Tatter with ranges of 0-24 and 0-400 volts.

Incorporated are two different coloured scales
and pointers for reading free from parallax.

All the parts are easily interchangeable and can
be repaired at little expense.

A Swiss product. both types costing 77s. od.
Harden Melvill and Co.. Highgate House. 163,
High Street. Guildford. Surrey, are the sole
distributors in Great Britain.

C.R.T. Booster Transformer
ONE of the most commonly occurring faults in
cathode ray tubes is low cathode emission.
As tubes age the picture tends to grow dimmer
and dimmer until the viewer comes to the con-
clusion that he must buy a new tube. The picture
cannot be brightened by altering the contrast or
brilliance controis and the only cure is to
increase. by some means. the emissivity of the
cathode. One way of doing this is to overrun
considerably the heater of the tube for a short
period: just long enough to melt the surface
of the cathode and thus produce a new emissive
layer.  This method is liable to produce heater-

C.R.T. booster transformer,

’

to-cathode short circuits and is not recommended.

One of the best ways to increase the emission
ol clectrons from the cathode and one which has
been used for many years is to increase the heater
voltage by 2C per cent. to SO per cent. or more.
The cathode is then hotter and more electrons are
emitted than before.

This method. which can only be used with
receivers operating on A.C. mains, involves feed-
ing the tube heater from a scparate mains trans-
former known as a C.R.T. booster transformer
which has tappings in its secondary  winding
which enable the heater to be overrun by the
required amount.

Recently. a  boosting  device, of registered
design and on which patents are pending. has
been marketed.  No soldering or wiring are
necessary. It consists of a small canister with a
duodecal tube basc at one end and a duodecal
tube holder attached by some 6in. of wire leads
to the other.

The plug of the booster is inserted into the
tube holder of the recciver and the tube socket
of the booster is fitted on the tube base. The
heater supply to the tube is then boosted.

The booster is made by Sinclair Electronics.
03. Old Compton Street. London. W.I. and is
suitqb]c for use in A.C. receivers and in A.C./D.C.
receivers operating on A.C. mains. It is not
suitable for D.C. mains. Types for 12,6 v. and
6.3 v. heaters are made at present and it is hoped
to market others.

Co-axial Cuble

AER[AL!TE LTD.. Castle Works, Stalybridge.

Cheshire. inform us that the price of Super
Acraxial Cable. Cat. 499, is now 1s. 74d. per yard.
retail.

New Germanium Diode

C()NSIDERABLE time has elapsed since E.E.V.

News No. 502 announced the E.E.V.
germanium diode. type VAT7I3.  Since then this
cell has found many applications in various
industries. where it has given faultless service
and demonstrated superior qualities of reliability.
long life. and high efficiency.

To cnlarge the range. EEE.V. now offer the
VAT719. which is dimensionally the same as the
VATI3 (except for a slightly larger negative con-
nection). but has an increased current rating of
20A at 35 C. It is available either as a single
unit, or in multiple units fitted with fins and
assembled into a stack.

As a result of this new development. E.E.V.
germanium  rectifier stacks can now be supplied
having mavimum cutputs as high as 130 amperces.
at any output voltage up to 223 V.D.C. Enquiries
for higher ratings will be welcome. By using
various circuits it is possible to make eccnomical
use of the diodes. so that the range of stacks
in production covers both current and voltage
outputs in quite simall steps. Further information
is obtainable from English Electric Valve Co.
Ltd.. Chelmsford.
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CORRESPONDENCE

LA S AR S LA

January, 1959

‘1he Editor doos not necessarily agree with
the opinions expressed by his correspon-
dents. All letters must be accompanied by
the name and address of the sender
(not necessarily for publication).

UNCOMMON FAULT
IR.-—Since your columns have helped me on
numerous occasions. I ask you to -print the
following which may be of assistance 1o others.
Thz fault was blown fuses. The H.T. rectiliers
were suspected and one had a blown heater which
was shorted to the cathode. The 47¢. § watt
anode resistors did not appear {aulty so | replaced
the rectifier and the fuses and switched on. The
line timebase was faint and there was no EHT.
I replaced the line oscillator valve which had no
cffect: then the 7 pF silver mica syne feed capa-
citor. and there was still no change. 1 switched
off and removed the booster dicde (U329) and
casually connccted an ohm-meter between  tae
heater and the cathode

R.F. plug into this socket. this sct has separate
LE. amplifiers for sound and visicn. fed from
frequency changer. The R.F. valve which should
have been removed is the [irst valve on the right
looking in rcar of set. 1f, perhaps. he had
looked in © Newnes Television Servicing ™ for
this model I feel this is where he went wrong. as in
the top view of the R.F. strip thes: valves are
shown incorrectly. although correct on the under
chassis view.

I agree with your answer that little trouble is
experienced with the conversion of these sets by
the Brayhcad method. although definition 1S
stightly impaired.

Hoping that it's not too late to help E. G.

Sullivan (Leeds, 16) and

-

and to my surprise the
reading was dead short.
I still do not Kknow
why the fuses were not
blown.

I replaced the valve
and the line timebase

government  apparatus,

that we are also unable

worked  correctly. I readers secking a source of supply of such
noticed that the upper apparatus.
half of the raster (there -

SPECIAL NOTE
Will readers plecasc note that we are unable
to supply Service Sheets or Circuits of ex-

rakes of commercial receivers.

that it may  help
others.—!.. FULLARTON
(Coventry).

SERVICE DATA
IR.—Further to the
experience of F. T.
and W. C. in the Novem-
ber. 1958, issuc of the
PRACTICAL TFLEVISION it

or of proprietary
We regret :

to publish letters from

'.».-c-«.--—-o.» oe @a: e @1 GaiBr Br- G0 e

was no modulation) was

white and the Jower half was grey-black. I sus-
pected the boost capacitor, but this was not at
fault. The culprit proved to be the 100 uZ clec-
trolytic in the sub-chassis under the tube bulb.
This capacitor smooths the H.T. to the frame
timebase.— -F. MaLrass (Hednesford).

ULTRA 815

IR —Readers may be interested to know of a
+D  peculiar fault I recently found in the Ulira
model V.815.

The picture broke up and appeared like the
fine grain on polished oak !  On examination
under the chassis, R30 (8.2 K) was found to be
extremely hot and ready to disintegrate. This
was replaced by a ceramic type of the samc
value. The trouble was cured for a short time. then
the picture again broke up and assumed  the
appearance of cathode heater short on the C.R.T.
Examination under chassis revealed nothing
running  excessively hot—the leads from the
separate filament winding for the C.R.T. were
O.K-—cathode lead was also satisfactory. A sharp
gleam and glint was then noticed between the
body of R33 (vision int. limiter) and the chassis.
This turned out to be a piece of fuse wire trapped
between the two and earthing intermittently the
network C36. R42. R32! This wire was snipped
out and the set has given no trouble since.—NoOLL
S. Morton (Sheffield. 10).

THE BRAYHEAD CONVERTER
QIR.——I would like to help the reader who sent
v in a problem regarding Brayhead Converter
and Philips 1748U.

I suggest that he has inadvertently removed the
first vision LF. valve and plugged in the Brayhead

seems to be a common
practicc of manufacturers to d:al so with
“customers.” Of course he who buys a TV set
is not the manufacturer's customer but is the
customer of the retailer. But when the retailer is
so pressed for staff and hence unablic to deal with
the servicing required (even though the purchaser
has paid for such servicing as a scparatc item
from the cost of the set) the system is subject
to criticism. However, these things right them-
selves because in my own case with a portable
seven months in service I am far from satisfied
with the results and treatment. but realisc I am
flogging a dead horsc so put up with what I
have. But there is always the rented service and
as soon as I get sufficiently *“ nettled "—which
won't be long now--I shall get rid of my sct
and rent one and ot the renter do the worrying.
This is a prevalent view of many I know.—
Geo. H. Suerrey (Coventry).

A SATISFIED READER

IR.—I received your leiter and followed all of

your instructions to cure my trouble. [ tried

a separate heater 6.3 transformer without success.

and then T tried wiring the base for triode

working and the trouble of erratic brilliance is

completely gone. I wish to thank you for your

help. This hint may be of help to other readers.
—Jon~ HotmEes (Dublin).

! WIRE AND WIiRE GAUGES

3/6, or 3/9 by post

From George Newnes Lid., Tower House,
Southampton Street, Strand, London, W.C.2
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The VICTOR is revoluzionary—it heats the work direct by
gripping it with the twin arms of the tool.
the button, the work instantly heats up and the solder runs.
No pre-cleaning—even of oil—is required except where rhe
metal has been oxidised previously.

6 VOLT supply.

For heavier materials and work the 6-12 volt VENUM
Price £4 4s.

Soldering Tool is available,
TRADE ENQU!RIES INVITED.

.————-—.—___—.—_———-——————————_—_—.—_——

Covered by British & World Patents

PRACTICAL TELEVISION

Simply press

Operation is from a

| Please supply VICTOR/VENUM (quantity.........)

soldering send me

| literature.

tool/s or

! ALLIED DISTRIBUTING CORPORATION LTD. |

S S e s e e (e e e s e e S e e S i e e e S . S S

NAME ..
ADDRESS

free illustrated

—_—————————

1 enclose P.O./cheque value £..... 0300000 l

P.T.201.

3/17 Rathbone St., London, W.l. MUSeum 5411 |

NEW-MAX ELECTRONICS

220 Edgware Road, London, W.2.
PAD 5807

For T.ondon's Finest Bargains in
electronies, television and  radio
equipment,

LARGE SELECTION OF TAPE
RECORDERS ALL GUARANTEED.

T.V. TUBES
BRAND NEW FULLY GUARANTEED
idin. "M.W. 36.-24 tubes, £16.10.0,
17in. M.W. 42.54 tubes, £17.1
2lin. M.W. 53-80 tubes. £20.0.0.
REVACUUMED & GUARANTEED

10in. and 12in., £6; 14In., £5: 15in.
and 17in.. £7.10.0.
P.P. & Insurance on all tubes, 15/-.
T112-0in. Ferranti Tube, 4 volt filament
With the use of a filament transformer,
lh1§ tube will replace Brimar. Mazda.
G.L.C. 9in. tube. price £5.0.0 inclusive.
A ull ranze of F.M. and A.M. Tuners.
Hi-Fi  and stereophonic amplifiers,
record players. record changers. A.M.
and F .M., Radiogram chassis.” All types
and makes of test Instruments, shavers,
typewriters, radios (battery and tran-
sistors),
All Prices below include Package &
Postage.
AM-F'M  2.3peed Table Radiogram
medium-lonzwave & VHF. Made to
gell at 43 gns. Our price £26.0.0.
€ Valve Superhet AM/FM Radio-chassis
complete with 2-in, speakers & Tweeter,
£17.10.0.
Twin Chaurel Stereo Amplifier includ-
ing 2 speakers. 11 gns.
AM/FM all wave Stereo Radiogram
Chassis includinz 3 speakers, £29.10.0,

Special Offer. German * 3-D ” Radio-
gram Chassis. Med., long, short and
F/M, 3-speakers. Only £36, or complete
in beautiful cabinet, £38.

b TELEVISION SERVICING
>  HANDBOOK

} A practical guide to television receiver
fault-tracing, alignment, adjustment and
repair, for the service engineer, amateur
and student, with chapters on aerials

and Band Il conversion.
By Gordon J. King.
’ 30/-. Postage. 1/3.

TELEVISION ENGINEER'S
POCKET BOOK. By E, Molloy.
12/6. Postage 6d.

A FIRST COURSE IN TELE-
VISION. By Decibel. 15/-. Postage

8d.
AN ELECTRONIC ORGAN FOR

’ THE HOME CONSTRUCTOR.

By A. Douglas. 15/-. Postage 9d.

’ OSCILLOSCOPE TECHNIQUES,
By A. Haas. 23/-. Postage 9d.

CORRECTING TELEVISION PIC-
TURE FAULTS, By |. Cura and
L. Stanley. 3/6. Postage 4d.

A BEGINNER’S GUIDE TO TELE-
VISION. By F. |. Camm. 7/6.
Postage éd.

RADIO VALVE DATA. Compiled
by ‘ WW.' éth Ed. 5/-, Postage 9d.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books
’ 19-23 PRAED STREET,

LONDON, w.2.
Complete catalogue 6d.

’ Phone : PADdington 4185,
Open 6 days 9-6 p.m.

TYWVVYYwYw
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Television Aevials. Band IIT 3-element

24/8 ; S-element, 37/6 ;. 8-element, 57/6.

B.B.C. Single Dipole. 32/6: H, 74'8 H

X" 74/8. We carry large stocks of ‘good

aerials. Send S.A.E. with your requirements

and we will reply by return.
ir;

8d. per yd.
'r Boxes, 12°-,
Sockots, 1/-,
v i ion Tables,

Electrolytic  Condensers. 64+120
00+200 mid., 10/86. 180 mfd.. 6/6.

16 1 8+8 mfd., 2/8. 8 mfd., 1/9
Speakers, 5in., 12/6. 6in., 16/6. 8in., 218,
12in.. 28/ 7 x 4in., 16,-. 9 x 5in.. 22/8

Guaranteed Brand New Stock. KEtectric
Blankets, Single Size. 67/6. Double Size,
87/6. B.S.RK. 4-speed RRecord Changera,
£7.12.8, plus 3/6 carriage.
Guaranteed Valves

AZ1  12/6| PCL83 ucLss 3C1 126
AZ31 6 18/6 15'-15Y3 106
CBL1 21/6) PL33 15/-/UCC8415/-5U4 10
CBL31 PL38 22/6|UCC8515/-15V4 10/

19/6/ PY31 17/6/UL41 11/-1524 1o
CL.33 14/8|PY32 17/6|UL44 22/8|6AT7 17
CY31 192/8/PZ30 17:6|UL46 18/66AQ% 8§
DDT4 18/6| PCF80 ULB4 11,-{6BA6 i

T

.| UBC41 8/6|2A5
15/~ UCH42 9/6|2B7
EL33 22/8| UBF80
PCI.82 10/¢|3A4  15/-1807 6,
15/- UCLS215/-3A5  18/6]1625 5-
MAUL, ORDER ONLY—NO CALLERS
Terms : C.W.0, or C.O.D. Minimum C.0.D.
charge 3/6. Postage and packing per valve,
6d. Other items, under £2, 1/9; £5, 2-.
Aerials 3/- carriage.

ELECTRO-SERVICES & Co.

221 BATTERSEA PARK ROAD,
LONDON, S.W.11. MAG 8155

EBLal 17'6/UF89 12/6/6BG6G
18/6]PY8L 12'6]UYS5 86 176
EBC33  |PY82 $/8/1AT  18/8/6CDSG
14/6' PY83 10/6/1A5  3/6 22
EF85 9/6/PL8I 17 6/1N5 13/6|6F6 5
EFa6 11/6 PL33 18/6/1H3 13/8|6VeGT §
EL3 15/6|PCC8L . [IC5  13/6/8LEG 1%
GZ32 15| purny (g0AD° 150logkT 151
oL 18 muls 1576 Jorlesni 8
166
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EDDY'S (Nottm.) LID.

172, ALFRETON ROAD,
NOTTINGHAM.

B.S.R. MONARCH 4-SPEED AUTO-
MATIC RECORD CHANGER. Com-
plete with High Fidelity turnover head type
HGP37-1, capacity of 10 records. Plays 12in.,
10in.. 7in. intermixed in any order 78, 45,
33 and 16 r.p.m. For A.C. mains 100-250
volts. £6.19.6. Brand New. Post, etc., 5/-

MIDGET BATTERY ELIMINATORS.
To convert all types portable to mains
operation. 57/6, 2/6 post. etc. Size 3.7in.
% 2.5in. x 1.8in. Smaller than H.T. battery
alone. (Please stata make and model no.).
Brand New and Boxed.

ACOS CRYSTAL MIKE INSERTS, 4/t1

each. High quality. Can be used for Tape
Recorders, Baby Alarms, Musical Instru-
ments, etc. Post 6d. Brand New.
THROAT MIKES, I/- each, post 6d. Can
be used for electrifying musical instru-
ments, etc.

MORSE TAPPERS. Plated contacts.

Adjustable gap. heavy duty, good quality.
Special Price, 3/6. post. etc., 9d.
GERMANIUM DIODES, /- each
dozen. Post 4d.

JACK PLUGS. Standard Type. 1/11 each,
post 4d.

NEON MAINS TESTER/SCREW-
DRIVERS, 4/6 each. Post 6d.
SUB-MINIATURE TRANSISTOR
CONDENSERS. 1.6 m{d,, 5 mfd., |0 mfd.,
16 mid., 32 mfd.. 2/6 each. Post 4d. New
and Guaranteed.

10/~

TRANSISTORS. Yellow/Green Spot,
6/1t.

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

CONDENSERS. Tubular wire end.
Brand New (not ex-Govt.). 8 mfd. 450 v.,

1/9; 8-8 mfd. 450 v.. 2/6 ;16 mfd, 450 v.,
2/9; 16-16 mfd. 450 v.. 5/6 ; 32-32 mfd.
350 v.. 6/6 ; 50-50 mfd. 400 v., 6/tL. Post 6d.

CHARGER RECTIFIERS

12v. lamp 7/6; 12 v. 1.5 amp.. 8/9: 12v.
2 amp., 10/~ 12 v. 3 amp., 14/9 ; 12 v. 4
amp.. 12 v. 5 amp., 17/9: 12 v.

p.. 16
6 amp.. 19/9. Brand New. Post 9d.

GUARANTEED NEW AND
SURPLUS VALVES

|DS  10/— | 12AH7 7/6 | EB9I S5/l
IRS 7/6 | 25A6G 12/t1 | EBFBO  9/11
155 7/~ | 35A5 10/6 | ECL8BO 13/5 )
1T4 56 | 35W4 7/11 | EF4l 9/6
306 49 | 3523 13/6 | EFS0  3/6
5U4G  6/6 | 3524  7/6 | EFSO(R) 4/11
688G 2/it | 807(B) 3/9 | EF80  8/-
6C4 aj9 | 8O7(USA) EF86  14/6
6F1  13/It 5/6 | EY86 1376
6K7G 2/l | 954 16 | Le3 5/l
6K8G  7/6 | 955 3/t | MUI4 8/6
6SN7GT 5/9 | 956 211 | PLBI  16/-
6v6G  S/tL | AZI  12/6 | PYBO  8/6
6V6GT 6/6 | AZ31 12/6 | PYBI  8/6
6FI3  12/6 | CY31 121t | PY82  8/9
6XSGT 6/6 | DM70 7/11 | UF4l  9/-

All tested before despatch.
Cash on Delivery or Cash with Order only.

Postage and Packing éd. per valve extra.
Over £3 post free. S.A.E. with all enquiries.

All parcels insured against damage in transit
for only éd. extra per order. All uninsured
parcels at customer’s risk.

Send |/-for56-page lllustrated Catalogue

PRACTICAL TELEVISION

| FIRST-CLASS
|| TELEVISION and
RADIO COURSES . .

GET A CERTIFICATE!

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

eee---FREE GUIDE------

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

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

career,

FOUNDED 1885—OVER

weeest50,000 SUCCESSEScee=x-

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 462), 148, HOLBORN,
l LONDON, E.C.I.

January, 1959

@ AERIALS
@ TURRET-TUNERS
@ CONVERTERS

Our I.T.V. service offers 2 complete befora.
and after sales advice.

Your problems settled by return mail.
Whether novice or expert, let our extensive
I.T.V. expearience ensura your success.

AERIALS

e
@ 5 ELEMENT add-on LT.V. aerial at 39/6
complete with universal clamp bracket and
cranked stand-off arm.

8 ELEMENT, as above, 51/6.

@ EASIFIX. Al aerials pre-assembled and
collapsed for transit.

© EASIMOD.  All azrials can be modified
to double arrays if found necessary.
ACCESSORIES

e ——i i

@ CO-AX. High grade low-loss cable,
8d. per vyard. (Any length supplied.)
@ DIPLEXERS (filter boxas). Skirting board

Outdoor type. 13/-
Outdoor type is essential if
using existing  downlead for BBC/ITV.
Indoor type is optional with separate
downleads—often used to avoid changing
cver aerial leads.

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

TURRET-TUNERS

type, 10/3.
& NOTE :

The famous BRAYHEAD Turret tuner,
£€5.19.6. Plug-in adaptor to suit your
particular T.V.. 7/6.

COVENTRY RADIO

Audio & Component Specialists Est. 1925
1£9-191, Cunstable Rd., Luton, Beds.

HI-FI EQUIPMENT CABINETS IN
STOCK

Record Housing : Nordik Range in
Oalk, Walnut, Mahogany.
Speaker Enclosure £5.17.6
Equipment Cabinet ... £5.19.6
Record Cabinct (150 records) £4.17.6
Continental Eench ... .. £407.6
Po'enaice Hi-Fi Cabinet £19.19.0
W.B. Preiude Speaker Cabinet £11.11.0

W.B. Prelude Equipment Cabinat

£13.13.0

W.B. Prelude Corner Speaker
Cabinet ... £10.10.0
VW B. Table Equipment Cabinu:  £9.19.5
W .B. Senior Hi-Fi Console £16.16.0
W.B. lunior Hi-Fi Consolz £12.12.0
W.B. lunior Base Reflex £9. 9.0
W .B. Standard Base Reflex ... £10.10.0
W.B. Senior Base Reflex Corner £11.11.0

B.K. AUDIO PLAN

B.K. Speaker Cabinet ...
B.K. Equipment Cabinet
B.K. Record Cabinet

B.K. Contincntal Bench 48in. ...
B.K. Continental Bench 72in. ...

ARMSTRONG Equipment Cabinet
£34.19.0
Leaflets available on requast.

| |BK. Set 4 Legs tilt & glide fect
B.K. Set 4 Legs Plain Ebonised 19.6
SOUTHDOWN Hi-Fi Cabinet
£29.10.0
R.C.A. Lowboy Cabinet ... £]8.10.0
HEALS Chairside for Quad ... £29.15.0
HEALS Chairside ... £37.0.0
BREARCLIFFE Equip. Cab. £30. 9.0
‘ IBREARCLIFFE Equip. Cab. £21. 1.0

www americanradiohistorv com

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

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

External CONVERTERS

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

@ Handsome appearance.

@ Easifix—in_fact, dead easifix !
on top of T.V. and connect up.
Alterations to T.V. necessary.

@ Efficient. 2 valva circuit—the best
external coaverter on the market for
the money. Not junk, giving re-radiation,
etc.. but a first-class job. £6.19.5.
Accessories, 7/8.

VALVES ANDCOMPONENTS

We have useful stocks of thes2, suitable
for Padio or T.V. coastructors, AT VERY
FAVOURABLE prices. Write us for advice
or quotations. We can save you POUNDS.
PLEASE STATE SET MAKE AND MODEL
NO. AND CHANNELS REQUIRED WHEN
ORDERING EQUIPMENT.

WILSON

48, CATHAY, BRISTOL, L.
(Tel. : 57819 or 26242.)

Mail Order Only. Terms C.W.O.
fostage 1/6. Abovezﬂ Free Except Aerials
16.

]

Place
No
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Whilst we are abways pleased to assist readers with
their technical difficulties, we regret that we are .uf!glble
to supply diagrams or provide instructions for modifving

surplus equipment. e cannot supply alternative details
for_consiructional aryicles wiich appear bi these pages.
WE CANNOT UNDERTAKE TO ANSWER QUERIES
OVER THE TELEPHONE. The coupon from p. 32!
must be artached 1o all Queries, and i a postat
reply is required a stamped and addressed envelope
miust be enclosed.

ALBA T324 17in.

When the brilliance is advanced the picture
reaches a certain brightness (not very) then begins
to go dark again.

I have had the usuval fiddle with the noise
limiter and contrast and manage to get a rather
dark but stable picture. The picture then gets
darker until it is hardly visible an hour or so
later.

I have a good meter (Tavlor 77A), but I am
unable to make high voltage tests.

1 fecl it probably is the brightness control itself,
but I am rather loath to make a movc without
expert advice.—E. Williams (Widnes).

This symptom is probably caused by a low
emission tube, the emission of which deteriorates
even more as the receiver is left on. However.
before contemplating replacement. it would be
as well to check the setting of the ion trap
magnet on the tube neck (adjust for maximum
picture brightness) and the emission of the EHT
rectifier.

COSSOR 938

My trouble is loss of ENIT. 1 get a spark from
the anode of the EYSI1, but not from the cathode.
I tested the voltage across the heater of the EYSi
and found it to be only 2 volts. The line output
valve has heen tested and found to be O.K.—
R. T. Pike (Cwmbran).

We advise you to check the EYS! heater with
the EHT lead disconnected from the tube. A
visual check is better than a meter which might
read anything. The filament stiould glow a cherry
red.

If removing the EHT lead does, in fact,
restore EHT suspect the tube for heater-cathode
and grid-cathode shorts and see that the ijon
trap magnet has not become displaced.

REGENTONE 14T

After a burnt out PL81 and RS6 have been
replaced, also a low valve four, 1 have a blank

PRACTICAL TELEVISION
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screen. Al valve heaters are alight, also the
tube. The line whistle is heard after about a 90

seconds time lapse and can be varied by the line
hold control. The EY51 has also been replaced
and a large spark can be got from its anode, also
the tube anode gives off a good spark, this anode
giving off a sizzling sound. Alse the ion magnet
fibre strap broke and 1 fixed this with a brass
rivet and replaced magnet more or less in the
same positicn. 1 have tried the tube as a triode,
connected as given on page 165, November, 1956,
but still no sign of a raster. Sound is quite loud
and is varied by the contrast control.—L. R.
Whittaker (Mansfield-Woodhouse).

We note that you have replaced the ion trap
magnet—"in more or less the same position.”
The setting of this magnet is absolutely critical
upon its initial setting up. We must assume,
therefore, that you have not found the correct
position for this. If there is a line on the tube
neck align the magnet to this slightly in front of
the base with the arrow pointing forward.

If there is no line, one may be imagined which
would come into line with the position reserved
for pin 3 on the base (this is not actually fitted).

FERRANTI 17K3

I had the EYS51 changed and hoth the PYS8I
and PL81 tested, but were found to he perfect.

On switching on I get the line whistle, but it
fades away before the picture builds up.

If I take the top cap off the PY81 I get a very
good spark and brilliance, but the picture has no
line or horizontal hold. On replacing the cap of
PY81 the line transformer immediately goes dead.
—G. Metcali (Halifax).

[t is very strange that the act of removing the
PY8! top cap can restore working of the line
timebasc. Normally this would stop it as the
circuit would then be broken. In view of this
you should suspect the .S uF capacitor (C68) wired
from the H.T. line to the boosted H.T. line.

PHILIPS 563A
Flutter on frame on switching on which gradu-

ally turns into frame slip downwards which
gradually increases to downward roll. Frame
hold is hard over on maximum resistance.

ECH35, oscillator, EL33 frame O/P, EB91 sync
sep, and EFS50 sync amplifier have heen changed
as well as frame hold control. 1 have no circuit
diagram for this receiver and would be very glad
of assistance in this atter.—C. Gavin
(Hounslow).

There is a 390 K resistor wired in series with
the frame hold control to the ECH35 triode con-
trol grid. This has probably increased in value
and should be replaced.

INVICTA 126

The picture tends to have wavy verticals. This
trouble occurred when the picture lacked width.
Replacement of the metal rectifier remedied the
width, but still the wavy verticals were present.

Could you please help me to locate this fault ?
—G. Fryer (Newcastle).

We have found the wavy verticals are caused
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by the improper contact between a chassis tag and
the chassis. This tag is riveted and carries the
heater return lead as well as the cathode com-
ponent chassis cornections of the PCF80 (line
oscillator) valve. The tag should be well soldered
to chassis or a thick lead taken to another chassis
tag. The waviness is due to hum being induced
inte the PCFR&0 circuit by the poor contacl.

BUSH TV24C

Picture width is slowly decreasing, also adjust-
ment of volume control is accompanied by dis-
tortion.—George T. Singleton (Preston).

You should replace. or at least clean. the volume
conirol and also have the PLEI. PYS8I and PY82
valves tested.

WESTMINSTER T1455

‘The faull appears to be in the frame timebase.
The picture rolls round from top to bottom of
the sereen. It 1 adjust the frame hold control |
«an stop the picture rolling, but | then have two
pictures, head and shoulders only, one at the top
and one at the bottom of the screen, with a black
line across the middle, then, by reducing the
height, | can get one picture which is only
2.3in. in height.

As 1 have no data for this set could you say if
there is a frame output transformer which cculd
be a fault, if so could you please give the location
ol same ? .

Also, is there a converter made for this mod»!
(it so could you give price for same) or wouid
any mahe of turret (uner tit.—J. E. . Mabbott
(Newark).

You should check the ECL30 frame timebase
valve and the resistors associated with the centre
tag of the frame hold control (trace wiring to
resistors). The Brayhead 165 tuner unit is suit-
able. fitting instructions are provided: proceed as
tor Sobell T143-T144. ctc. Quote  channels
vequired when ordering,

BAIRD 167

Recently the picture disappeared overaight and
(he screen is blank, but the sound is quite all
vight. 1 suspected the U25 rectifier at tirst, since
there was no glow from the heater, bui on replac-
ing it with a spare, got the same result. [ ailso
replaced the 20P1 and U801 without result. The
line timebase whistle is absent. Could you please
help me by indicating further sieps i can take
{o trave the tault and put it right. A further
point 1 would like help on is that prior to ifs
breakdown, a biack band at the botton of the
picture tended to creep up tor about tin. to Jin.
__Eric B. Hardy (Burton-on-Trent).

The 20P1 is sell oscillating under conditions
of normal signal reception. 1f, howcver. the
vision signal is not present. the essential triggering
of the timebase will not take place. The 20P1
can be artificially stimulated by momentarily
shorting the screen of the 20P1 to chassis. If
this action commences timebase operation. check
the vision signal stages. valves and resistors. ete,
{o ascertain where the signal is lost.

If. however. the H.T. voltage is very low, check
the 100 sF rescrvoir capacitor and the surge
resistors of the UB0L.

TELEVISION

PHILIPS 1229U(15

The picture keeps flicking over and over in an
upward direction, rapidiy when the set is first
switched on, then slowing down after about an
hour to about one ©fick ™ per second. The
vertical hold contro! is as far over as it will go,
also the height control, and the picture just fills
the mask. 1 have had the irame on and output
valve LCL80, and the syne separator valve ECL8(,
tesied, and both are 0.K.—D. Stewart (Maoulton).

You should check the 2.2 M (red-red-green)
resistor which is associated with the frame hold
control. actually situated at the rear of the con-
necting socket of the left side timebase chassis.

if this is in order. chech the 5.6 Mg resistor—
green, blue. green wired to the limiter control on
the right side chassis. on a tag strip under the
rear (rather hidden).

January, 1959

K.B. LVTs50

When 1 switch to Channel 10 1 receive no
sound or vision. By applying pressure in an anti-
clochwise direction the set becomes normal. Hav-
ing secured the channel change switch in position
by a wedge 1 can view till around 8 o'clock in the
evening then the sound and vision slowly fade
and disappear for abouwt two hours, then it will
slowly come back o normal.

The set is perfect on Channel 2.—T. Pugh
(Doncaster),

The tuner unit cover should be removed and
the switch springs and studs cleaned with a reli-
able switch cleancer and lightly smeared with M54
silicone greasc. 1 necessary retune the Channel
10 oscillator coil core by removing the tuner
knobs and inscrting a suitably shaped knitting
needle (as a screwdriver) into the hole provided.
It will be found that the core is set well back.
Also suspect the tuner unit valve 7AN7 (PCC84),
this may be the reason for the fading of the
signals mentioned.

PILOT CV87

A neighbour's Pilot CV87 tuned to Wenvoe
appears (0 be interfering with several other nearby
sets tuned to North tlessory Tor. Would you
inform me how fo rctune this set to Channel 2,
i.c.. which is the osciMator coil, ete.? | would
also like to know th2 LE.s of this set and also
would you tell me ihe LE.s of the Ecko 217, 1
believe they are 16 and 19.5 Me/s, but which is
which >—F. Howard Thomas (Port Talbot).

Three coils are required to be adjusted. The
oscillator (the adjustment is on the right side
rear of the chassis and is marked OSC trimmer).
the aerial and the R.F. coils. These are on either
side of the front valve on the right side as viewed
from the rear, adjust top and bottom cores. No
other adjustments are nccessary. The LF. of the
CV8&7 is sound 9.8 Mc/s. vision 13.3 Mc/s, Ekco
T217. vision 16 Mc/s. sound 19.5 Mc/s.

ULTRA 1815
A Back band creeps up from the bottom of the
picture, and it extends for about lin., but the
rest of the picture is perfect except sometimes
there is very thin lines about fin, apart which
(Continued on page 321)
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SETS & GCMPONENTS

RECLAIMED TUBES, 12in., 14in..
17in., all at £5 each, guaranteed;
100 (5 channel; T.V. Ekco 161,
Ferguson 988, £15 each. C.
EDWARDS, 1070, Harrow Rd.
tPhone: LADbroke 1734.)

RATES: 4/- per tine or part
thercof, average live words to line,
minimum 2 tines, tox Ne, 1!/- L\llll.
Advertisements must be prepaid
and addressed (o Advertisement
Manager, ‘' Practical Television,”
Tower llouse, Southampton St.,
Strand, London, W.C.2.

TUBES, Reclaimed from £3 zll types.
Reconditioned from £8, all guaranteed.

T.V. SETS. B.B.C. five channels from £8.
. LT.A. from £15.

VALVES, 5000 reclaimed types tested and
guarantced hlgh emission tactor from as
fow as 2/6 each,

SPARES. Everything you can think of,
trany’'s, Scan coils, 1.F.'s chassis yokes,
condensexs hundreds of speakers.

Fast reliable service in our own vans covers
the British Isles.

3d. stamp brings extensive lists.

D.H.P. & ASSOCIATES,

11, Stanhope Place, London, w.2.

LINE OUTPUT
TRANSFORMERS

DIRECT REPLACEMENTS for 500
sets. State make and model No. (3d.
stamp).

BRAYHEAD TURRET TUNER for
ANY AREA. The best converter!
State Channels, set make, model No,
£6.15.0, postfins. 2/6.

WESTWAY RADIO

5 Westward Way, Harrow,
Middx.

CATHODE RAY TUBES, used but ‘in
good working order. with 3 months’
full guarantee. Mul: ard and Mazda
or equivalent types, 14in, and 17in.
at £4/10/., plus 12/6 carr. and ins.;
also other sizes and types available
on application to: BHP DISTRI-

BUTORS {LONDON} LTD., 379,

Staines Rd. Hounslow, Middx.

tPhone: HOU 5144.)
TELEVISION

CATHODE RAY TUBES

Reconditioned and Guaranteed 6 months.

4" round Mazdas—£85.0.

15” round Mazdas—£600

17" rect. Mazdas—£6.0.0.

Carriage and Insurance, 10/-.
Cash with orders to “TELESPEED "
Dept. 2/B, 6, ClementsStreet,Coventry,
Tel. 41062.

QUANTITY 12in. Televisions needing
attention, 30/. eacl; also Working
Models of all types. WILKINSONS.
146 Goldhawk Rd., Shepherds Bush

TELEVISIONS, 9in. modcls, £7/10/-
12in. models, £13/18/-; 12in. 5-Chan-
nel models, £18/10/- each; all work-
ing: carriage paid. Send {or list.
’IOMLINS 127, Brockley Rise, Forest
Hill, S.E.28. (FOR, 5497.)

MAINS FROM t2v. CAR BATTERY.—
American Dynamotor Unit, runs 200/
250 AC/DC radios, telev151ons tape
recorders, etc., from 12v. car battery,
continuous dutv perfect. cost £25,
80/-; s.a.e. full details. SCIENTIFIC
PRODUCTS‘ Cleveleys, Lanes.

.
T.V. TUBES
MULLARD MAZDA
36/24,” £5.10.0 CRMI4I. £5.10.0
36/44, £5.10.0 CRMI42. £5.10.0
43/64. £7.10.0 CRMI53. £6.10.0
43/69. £7.10.0 CRMI171; £7.10.0

Lumuge and insurance 10.-. Cush with order,
please, to:

MIDLAND TUBES LIMITED
37, George St., Manchester, 1. Central 0432

Save 30% on all outdoor aerials and fittings
Exzample : Double Five Array costs only
70/-.  Self-contained Band I Pre-ampli-
fiers only 60i-. Converters 80'- complete.
Fringe Area Super Low-loss Co-axial,
1/4 yard. Reconditioned T.V. Tubes, 6
months' guarantee, 12° 120/-, 14" 110/-,
177 150%-, 21" 210/-. C.W.0., carriage 10/
extra. Tubes delivered in 24 hours all
parts U.K. S.A.E. FOR FULL LISTS.

G. A. STRANGE

xatlh, Nr. Chippenhant, Wilts,
L i Marshticld 236,

TELEVISIONS, Rcconditioned and
ia  perfect order. 1%in. from &£10,
14in.  from #£15. 17in. from £24.

CCW, 12, Dockhecad, S.E.l. (BER
3756.)

T.V. BARGAINS.—12in. 5-channel
T.V.. £12/10/-; 14in.. £17/10/.; l7in..
£20; immediate despatch. Sets

demonstrated. Call 1070, Harrow Rd..
London, N.W.10. (Phone: LADbroke
1734.)

TELEVISION BARGAINS, 12in. from
£9, l4in. from £18, 17in. from £25,

TYLER TELEVISION. 63. Lee High
Rd., Lewisham. S.E.13. (Lee 5979.)
COMPONENTS., Valves, Tubes, etc.

Write or phone for free list. ARION
TELEVISION, 4. Maxted Rd.. Pack-
nham. S.E.15. (New Cross 7152.)

C. EDWARDS

t070 HARROW ROAD
LONDON, N.W.10
LADBROKE (734

Offers

S/H T.V. in

First-class

Condition
12in. £10.10.0.
14in. £14. 0.0.
17in. £20. 0.0.
{all 5 channe!)
4 10/- carriage

in stock : PYE, FE RGUSON, EKCO
CASH ONLY. 10/- Carriage.
Trade Enquiries Welcome.
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SETS & COMPONENTS continued
TELEVISION TUBES

NEW TV tubes tax PAID :
9in. triodes from ...
12in. triodes from .
12in. MW types at.
14in, MW types at.
17in. MW types at.
FACTORY Reconditioned :
12in. MW types ....
14in. MW types at.
17in. MW types at.
ALL cubes guaran(eed SIX months carriage,
ins., 10/-,

UAB Monarch four-speed record changers
EB 0030000000006036A00000CAO0EAAEE0A00N0 750
CATHODE-RAY TUBE SERVICE

35 Broomwood Road, St, Paul's Cray
Orpington 21285

cococoo

~4
@
ooo

TRANSFORMERS. Input: 230v. Out-
puts: 250-0-250v.. 30 mA., 6.3v. 5 A.,

5v. 2 A, 10/.. Input: 230v. Output<
560-0-560v.. 120 mA., v, TA. 5v. 3 A.,
15/-. Input: 110/240v. Outputs
HW 225v. 20 mA. and 6.5v, 1 A., 9/6.

Input: 110/240v. Output: 6.3v. 3 A.
and 63v. 1 A. 8/6. Input: 230v.
Outputs: 0-4-5-6.3v., twice: 38 watts.
8/6. Indicators. Type 196. with one
eich. 6iin. and 3in. C.R.T.'s, etc..
50/ (rail, 1¢/-). Drives, slow-motion,
Admiralty 200:1 ratio, scaled 0-100.
4/6. RI1155 S.M. Drives, "N " type,

new, 10/6. Rotary Converters, 24v.
D.C. to 50v. A.C., 50 c. 4 amps.
trail 7/6). 40/-. Meters, contain 2

separate micro-amp. movements and
2 neons, new, 8/6. Cross-over necdle
tL/R) 100uA each section; new, 12/6;
or 1 mA x 2 8/6. 5 mA., scaled
3 kV.. 3lin. flush, 8/6. Morse Train-
ing Boards with buzzer and key,
wired for 4)v. battery operation. new.
8/6. Metal Rectifiers H.W. 270v.. 80
maA.. 5/6; 350v., 80 mA.. 6/6; 600v..
30 mA.. 6/ l kV.. 30 mA., 7/6;
240v.. 100 mA 4/-; Bridge: 12v., &+ A,

1.5 A., 7/6; meter type.
5 mA., 5/6; 120v. 1 A., 30/-; W
500v.. 30 mA. 4/6; l35v 400 1mA.,

7/6; 270v., 200 mA.. 7/6. List and
enquiries: s.a.e., please! Terms:
c.w.0.; postage extra; immediate
despatch. W. A. BENSON (P.T.).

136, Rathbone Rd., Liverpool. 15.

CHANNEL 11 OFFER.—5 Element
folded Dipole array with mast and
universal clip for fixing to any size
Band 1 aerial mast, 39/6. Trade
rates ¢ or more. Post paid. All
types of Aerials and Machined Parts
available. Send 1/- P.O. omly for
details and technical data for " Do
it Yourself.” SKYLINE WORKS,
Burnsall Rd., Coventry.

TV TUBES, revacuumed, as new,
14in. £5/10/-, 17in. £7/10/-, 21in.
£10/10/.; carriage free: guaranteed
6 months. ELECTRONIC DEVELOP-
MENT (ERITH) CO. t(Phone: Erith

4095.)

l4in. types, £4.0.0.
T.V. TUBES_l’Iin tyggs £5.0.0.
Picture tested and guaranteed for 3 months.

A few 14in. and 17in. for testing or boosting
at 25/- each. All carriage paid.

One or two 9in. types with 2ood emission at
£2.0.0 while stocks last. S.A.E. all
enquiries please.

S, BRADLEY

6, Beadon Avenue, Waterloo. Huddersfield.
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SITUATIONS VACANT

RADIO SERVICEMAN required in
Nigeria to service domestic radio
receivers and tape recorders sold by
a large retail organisation. Must be
capable cf controlling a workshon
and supervising and training local

mechanics. Contract of 24 months
al a salary of £1.250 p.a. with pos-
sibility of further conlracts. Free
passages: free fully furnished

accommodation and family allow-
ances with gratuity on satisfactory
completion of contract. Reply stat-
ing age. qualifications and experience.
to: Box No. 15 c¢/0o  PRACTICAL
TLLEVISON.

WANTED

ALL TYPES OF_VALVES WANTED,
PL81, ECL80. EYb51, U2, PCIF80.
PZ30. U801, etc.. ete. Best cash price
by return. STAN WILLETTS, 43.
Spon Lane. West Bromwich. Staffs.
(lel.: WES 23921

NEW VALVES WANTED. EY51.
PL81. ECL80. and similar types.
R.H.€.. 15>, Swan Arcade, Bradford.
1. Ycrxs.

EDUCATIONAL
EASY MATHEMATICS —Course 21/-
tor Radio/T.V. Write: TUTORIALS.
200. Buchanan St., Glasgow. C.l.

STUDY RADID TELEVISION AND

ELECTRONICS with tlie world's
largest home study organisation—
CS. Courses fof the entlhusiast

and for tuose seeking examination
qualification. Brit.I.LR.E, City and
Guilds. R.T.E.B.. etc. Build vour
own cjuipment with Practical Radio
Course. Write to-day for free book.
INTERNATIONAL CORRESPON-
DENCE SCHOOLS, 71, Kingsway
«Dept. 316). London, W.C.2.

INCORPORATED Practicul Radio
Engineers lome study courses of
radio and T.V. engineering are
recognised by the trade as outstand-
iny and authoritative. Moderate fees
to a !limited number of students only.
Syllubus_of Instructional Text free.
~“The Pruactical Radio Engineer.
journal, sample copy 2/-, 6.000 Mig,n-
ment  Peaks for Supmhc[s 50,
Membership and Entry Conditions
bookiet 1/-, all post free from the
SECRETARY, LP.RE.. 20, Fairfield
Road, lLondon. N.8.

SERVICE SHEETS:

SERVICE SHEETS for sale. Radio
3'., Television 4/-, All  makes,
SULTAN RADIO (PT). 23b. Albert

St., Tunbridge Wells. Kent.

SERVICE SHEETS, Radio, T.V..
5.000 models. Lists 1/-. S.AE.
enquiries. TELRAY, 11, Maudland

Bk., Prestox.

SERVICE SHEETS for sale and hire.

Radis/T.V. s.a.e. enquiries. J.
PALMER. 32_ Neasden Lane., N.W.10
AUCTIONS

I' VERY THURSDAY AT 1 l’l
Sales by private treaty.
DAILY 9 till 6 including SATS.
Over 500 TVs from £3 working, 10/- not.
Yadios, grams, washing machines, fridges.
vacuum cleaners, typewriters.

EASTERN AUCTION MART

Whilchorse Laue, Stepney, London, 1.1

FOR SALE

AMAZING OFFER.—Originally £40/
£100 each, Ekco. Pye. HMV.,
Marconi. Philips. Murphy, ete..
9710in. ‘Televisions, complete, not
working, 50/- each; carriage paid;
immediate dispatch. 12in.. £5/5/-;
15in.. £9; Philips 17in. Projection
Teletisions, £9/15/-, TOMLINS, 127.
Brockley Rise. London, S.E.23.

CO-AXIAL CABLE,
8d. a yard air spaced.
TELEVISION TABLES cancelled
order. 20" x 207, 18" legs, 4-quartered
veneering. veneered both sides, in medium
oak, walnut and supele mahogany. Unre-
peatable offer while stocks last. 32/%,
carriage 2/6.

MARSHA L LS
ror TELEVISION

t3i, ST. ANN’S ROAD.
TOTTENHAM, N.I5.
Phone: STAmord Hili 3287.

unbzatable offer.

MAINS RADID IN YOUR CAR, com-
plete unit runs 200/250 AC/DC radio.
television, tape recorders. cte.. from
12v  battery. perfect. cost £25. 80/-;
stamp fult details. SCIENTIFIC
PRODUCTS. Cleveleys. Laucs.

VALVE CARTONS at keen Dprices.
Send 1/- for sumples and list. J. & A.
BOXMAKERS, 754, Godwin St..
Bradford. 1.

TELEVISION BARGAINS, 12in..
O.K . £10; l4in. and 17in. cheap for
casly. 1\9\\ sets at bargain price.
T V. SUPPLIES, 1. High St.. Chal-

vey. (Iel; Slough 21860.)

100 BAYS of brand new ‘ld]ustmle
steel Shelving. 72in. high x 34in. wide
x 12in. deep. stove enamelied darz
green; sent unassembled, 6-shelf bay.
£3/15/.; sample delivered free. qua
tity discounts. N. C. BROWN LTD..

Eagle Steelworks. Heyvwood, Lancs.
(Tel: 690180y

SERVICE SHEETS; also Current and
Obsolete  Valves for sale. JOHN
GILEERT RADIO. 20. Extension.
Shepherds Bush Market. Loundon.

W.12. (Phone: SHE 3052.}

HOW TO USE EX-GOVT. LENSES
and Prisms Nos. 1 and 2. 2/6 ea.
Vertical Enlarger Plans for 35mm. to
2lin. sq., 3/6 ea. Optical Condensers
and Achromatic Lens to suit. 33/-.
Lists. S.A.E. H. W. ENGLISH. Ray-
leigh Rd.. Hutton. Essex.

TELEVISIONS, — 12in. £7/10/; 5
chan., £10; 13 chan., £16, l4in.:
5 chan.. £15; 13 chan., £20. 17in.

from £22. Non-workers. etc., cheap.
Callers only. TELEGRAM ELEC-
TRICAL. 68 Kings Ave.. Clapham,
S.W.4. (Phone: TUL 6971)

T.V. AERTALS, 256, For all I.T.A. chan-
nels. ®utdoor or loft. 3clements. P &P, 26.
AERILALS, 150, B.B.C. indoor type.
Folded dlpole with 12ft. Co-ax cable fitted.
Postage 119,

T.V. AERLALS, 719, For all channels
complete with Co-ax cable. For use indoors
or in theloft. Postage 1'3.

DUKE & Cco.

(Dept. E.1),
621/3, Romford Road. \hmm Park. .12
Tel. ILF 6001/3

January, 1939

YV VYITVS
TECHNICAL TRADING CO.

Satisfaction or Money Back Guarantze. IT retuined
wused within 7 days.

GUARANTEED P.M. SPEAKERS.

Stamdard ¥ ohtns. ex-equipinent, tesled. all {op

. penurmmue gnaranteed az new, Jw., 9/-;

9. L 12 -5 Rin 8- 1008 6, 14~

.14 -

12in. UNTESTED TABLE MODEL3
Note sotne of thew sets are working, mostly on
Channel Voor 1L Most mak aitahle, but

please state an atternative. wels (except for
a few Pye types) abl contain miniature values and

are nearly all latest £3/1 5/_

AL DCL types.
Catr. & pwking 1o -
T.V. SETS, less ouly valves. speahers and tubwes,
O amd o, 10 -0 12in, 15 -
Car, & packing 4 -

5 CHANNEL T.VS. Tuble maodel tested pictnres
spateh, all gaod tubes, taueable atl B,

o all top ke,

& packing 10 -,
13 CHANNEL T.VS. Cobsisting of a S-channel
Pl TUV. set todether with wepr

it
dAriven Band 1L converter (new. Listed t7).  £11
Curr. & packing Tw -,
FACTORY REVACUUMED. ALL GUARANTEED
6 MONTHS. Carriste and insurance 126
e to the increasing demarsd 1or our ~n|-nru~r
television tubes aml the smatl nuneber of retarns
we are now able to eftect o sihstntial veduetic
m(‘\r iri e:xrl\ all types o Mudtard, 2
cape,  Einition.
. . oavailalle etk
8 nnd 10in. Types, £2 15 -.
All 12in., 14in., 15io., 16in. |
- tal neder, f
165, MW3R1 T4
Mard T
in, Tyres. £415 -,
2lin. Types. £7 10 -.

RELTIFXERS. Iron  Re
1208, 831 A

12 85  cantact,
25t A., 19 -

S L P65
23 -.

GUARANTEED TV VALVES
24-HOUR SERVIGE

11 - *I 4t 8-

B30

BATH )
HBAG 128
BB [
Hed 9/8
iy 9 9.6
GUHG 11 98
G2 5 9 -
B2 [ 76
GFlz 9 7.8
BF14 11 T8
HF15 11 18
[I51H 4 8 -
GL1L 9 9-
sLIS 9 816
BLI 9 9 -
11 9 -

8 78

8 86

9 9/8

11 96

12 9/8

9 11 -

9 8 -

11 8 -

9 - 5 -

$ 13,6(PYR] 8|7 28

11 96 Pysr 917 8 -

EAS 1 69 Py 8 7=
EABCN 8 ¢ Lt 11 - Prsy 12./[”.’ 89

For full details cend 8d. v stamps for
12-PAGE LIST OF 750 SNIPS
Post 13 in £, Min. 8d. XNo (.00

oot SN1Ps FOLR CALLERS,

TECHNICAL TRADING CO.
350/352, FRATTON ROAD
PORTSMOUTH

VVVVVVVVVYVWVYN
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b think is flyback lines. ¥ would very much
appreciate it if you could cnlighten me on these
peints.—G. Hathway (Bristol).

You should suspect the right side 20P3 frame
ouiput valve. I the valve is not at fault, it is
possible that an associated component is at fault,
but we are more inclined to suspect the valve.

McMICHAEL TM317

I bhave just accuired secondhand ihe zbove,
together with a converter by the same manufac-
turer. When the brilliance was advanced the
picture went ouwt of focus, swelled and dis-
appeared. This appeared to be a failing EHT
rectifier and I have changed the EYS1. ‘This has
riade some improvement, hut I cannot now get a
really sharp focus even with low briliiance set-
tings. When the brilliance is advanced the picture
still goes further out of focus and enlarges, par-
ticelarly in height. It the aerial is disconnected,
the raster brightens up to a certain setting as the
brilliance is advanced and then reduces slightly.
If left at the maximum setting, the raster gradu-
ally fades away. The picture tube, a MW 43-69,
s¢ | am informned, was renewed about nine months
ago and should be all right.

Advancing the contrast confrol from minimum
turns the picture negative, and so does the control
marked “spotter,” when switched to BBC, but
this contrast control makes no marked change on
Channel 9. The aerial is in the position marked
“ Dist,” the next lowest position produces a very
poor picture.

I notice .that the lower left-hand valve in the
“cage” containing the (imebase valves has heen
running so warm that the type number can no
longer be read. Could you tell me the type
number of this valve, please >—R. Steer (Woking).

You should have the valves in the “cage™
tested. These arc a PL8! and a PY8!. Also
check the ECL80 line oscillator and the condition
of the H.T. metal rcctifier. Also check both
I K resistors wired in series to the PL8I pin
number 8.

Ensure that the ion trap magnct on the tube
neck is correctly adjusted for maximum brilliance.

FERGUSON 968T

I am troubled by a black linc appearing at the
bottom of the screen after the set is warmed up.
I have replaced ECL80 for the frame fault, but
a new valve has not cleared the trouble. [ have
also had tested valves PZ30, PL.31, PY3i and all
have been passed Q.K.—S. Dradiey (Beeston).

Make sure that the ECL80 in the far left-hand
corner of the chassis. when viewing from the rear
of the chassis. has been checked by substitution.
This is V13 on the maker's circuit.” If this valve
is definitely in good order (a fault in this is
usually responsible for the trouble). check that
the mains selector on the set is adjusted to suit
the mains voltage. If this is correct. then a varia-
tion in value of a resistor associated with V13
should be suspected.

TELEVISION 321

I necessary. also check VI2 (ECL80 to the
right of the deflector coils) and rclated parts. The
triode scction of this valve forms part of the
frame multivibrator,

MARCONIPHONE MODEIL VT151

A black bard creeps down the picture for about
3in. and up from the bottom for about lin., which
has the effect of squeezing (he picture.—H. H.
Pearce (Truro).

This symptom is probably caused by an altcra-
tion in the characteristics of the frame amplifier
valve as it warms up. The trouble is sometimes
aggravated. however. by low mains voltage. and
shows up more during the winter months if the
mains sclector on the receiver is not adjusted
accurately to suit the applicd mains voltage.

FERGUSON 953T .

Can this set he converted to receive the new
statien shortly be he opened here ?

It so, the tirm who would supply the converter.

Shall | have to alier my gerial?  This is now
vertical.

The mahe and type of tube in this set.—R.
Brewer (Peterbore’).

This is a T.R.F. model fixed tuned to Channel
4. It cannot be retuned easily and without alter-
ing all the coils and realigning, and it is not
suitable for uvse with a multi-channel converter.
It uses a Mullard MW31-18 or MW31-16 picture
tube.

DEFIANT 1252TR|TA

The set is six years old, converted to Band 3
with a * Cyldon.”

The fault consists of a cramping down the left
side of the picture which comes on with the circle
of test card C flat on onc side like the letter D.

When set has warmied up centre fills out, but
feaves first row of squares on left drawn oul
around edge of tube.

Intermittently, set rcfuses to come on; when
this happens half the valves do not light up, these
arc_20D1/two ECL80/20P1/U281/U28S.

Further  symptoms naticed, when advancing
Band ¥ sensitivity on tancr, the 10F1 in centre of
chassis glows red all over.

The set also makes a whining noise like warin-
ing up which turns to a roar if volume is turned
up. Nearly all valves have been changed—G. T,
Williams (Caerphiliy).

First check the condition of the metal H.T,
rectificr. as the symptom described is often caused
by Tow H.T. voltage. 1{ this is in order. check
the cmission of the linc amplifier valve and
replace if low.

QUERIES (0ITPON

\ |
| This coupon is available until JANUARY 21st. 1959, and |
| must accompany ail Queries sent in accord with the |
' notice on page 317. I
|

PRACTICAL TELEVISION, JANUARY, 1959, |

Published on the 23nd of each month by GEORGE NEWNLES, LIMITED, Tower House, Southampton Strect, Strand, London, W.C.2. and
] &

rrinted 1n England by W. SPEAIGRHT & SONS, Exmoor Strcet,

London, W.
GO1CH (A/sia), L'TD. South Africa and Rhodesia: CEN'TTLAL NEWS AGEN

10. Sole Agents for Austrelia and New Zealand : GORDON &

CY. LTD. Subscription rate irclucing postage for one year ;

Iniand 19s., Aproad 17s. 6d. (Cenada 165.) Registered at the General Post Office tor the Cureaditn Mag:.zine Post.
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17in. TV CHASSIS, TUBE!| POWER PACK AND AMPLIFIER, 29/6.
& SPEAKER, |RF.EH.T. Not TESTED. Amplifier stage 6V6 with O.P. trans-
£19.19.6. former. 3 ohms matching. Smoothed H.T. 350 volt at 250 m.a.

17in. Rectangular Tube
on modified chassis.
Supplied as
single channel
chassis cover-

g.__-_.. P % _ ing B.B.C.
i - channels |-5,
| AE] St g or incorpor-
7 "'@ ating Turret

Tuner which

can be added as an extra, at our special prica to chassis
purchasers of 50/-, giving choice of any 2 channels (B.B.C. and
I.T.A.). Extra channels can be supplied at 7/6 each. Chassis size
12 x 14} x Ilin. less valves. Similar chassis are used by well
known companies because of their stability and relfiability. With
Tube and Speaker, £19.19.6.With all valves, £25.19.6. Complete
and working with Turret Tuner, £28.9.6. 12 monchs guarantee
on the Tubes. 3 months guarantee on the valves and chassis.
tns. carr (incl. Tube), 25/-.

l4in. TV CHASSIS, TUBE AND SPEAKER,
£15.19.6.

As above with 14in. Rectangular Tube. |2 months guarantee on
Tube. 3 months guarantee on chassis and vaives. Chassis with
Tub2 and Speaker {less valves), £15.19.6. With all valves,
£21.19.6. Complete and working with Turret Tuner, £24.9.6.
Ins. carr. (incl. Tube) 25/-.

SOUND/VISION AND LF. STRIP, 25/

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

SOUD/VISION AND LF. STRIP, 10/6.

Salvaged. Complete sound and vision strip. 8 valve holders.
Less valves. I.F.s 16-19.5 Mc/s. Size 8% x 4} x 4lin. Drawings
free with order. P. & P.2/6.

SOUND/VISION AND IF. STRiP, 10/6.

Salvaged. Suparhet. 8 valve holders. Less valves. !L.F.s 7.25 Mc/s
sound, 1075 Mc/s vision. Vision complete from input up to
video output. Sound complete from input to A.F. Amplifier.
P. & P.2/6.

EXTENSION SPEAKERS, 19/9.

Polished wood cabinet of attractive
appearance. Fitted with 8in. P.M.
Speaker W 3. or Gosdmans of the
highest quality. Standard matching
to any receivar (2-5 ohms). Switch
and flax inciud2d. Ins. carr. 3/6. =

IDEAL FOR STEREOPHONIC SOUND. 8in. P.M.
Spzakers, 8/, With O.P. Transformer fitted, 10/-. 6Lin. Speakers.
12/6. Postage 2/9.

ELECTRIC CONVECTOR HEATER, 99/6.

Even if your local council have not yet
taken action don’t be a SMOG offender.
With our Electric Convector Heaters you
will make neither your home nor the
air dirty. And they are so economical to
run, too!

A.C./D.C. switched for | or 2 kW.
Hluminated grille. Size 26 x I8 x 7lin.
decp. Ins. carr. 10/6.

TIMEBASE, 4/9.

Containing scanning coils, focus unit, line transformer, etc.
Less valves. Drawings free with order. P. & P. 2/6.

FROM

DUKE & CO.

6.3 v.at 5 amp., 22 v. at 3 amp., 6.3 v. at 4 amp., and 4 v. centre
tapped. Size 14} x 8 x 7in. Less valves. Drawings free with
order. Ins. carr. 5/6.

POWER PACK AND AMPLIFIER, 1%/6.

Tested. Output stage 6V6 with O.P. trans. (3_ohms) choke
Smoothed H.T. 350 v. at 250 m.a., 6.3 v.at 5 amp.,22 v.at 3 amp.,
6.3 v.at 4 amp. and 4 v. centre tapped. Less valves. Ins. carr.,
5/6.

POWER PACK AND AMPLIFIER, 19/6.

Output stage PEN45. O.P. trans. choke. Smoothec H.T. 325 v.
at 250 m.a. 4 v.at 5 amp., 6.3 v. at 5 amp.. 4 v. at 5 amp. centre
tapped. Valve base for rectifier, octal or 4 pin. QOutput is taken
from standard plugs. Less valves. Ins. & carr. S/6.

P REGETTERED IMPROVED
VACUUM TV TUBES

17in. rect. ... ... £1.10.0.
14in. rect. £5.10.0.

12 MONTHS
GUARANTEE

Our 12 months guarantee (6 months full replacement, 6 months
progressive) illustrates our wholehearted confidznce in the
Tubes wa offer. We sell many hundreds a week throughout the
country and have done 53 for the past 7 years. Many of them go
to thz Trade, i.c.. Insurance Companies. Renters and Retailers
who are thoroughly satisfied with our supplies. Remember they
als> hold a 10 days money back guarantee.

9in., 1dia., 14in., t5in,, & l6in. Round Tubes. Our special
offer of these sizes £5. 12in. T.V. Tubes £6. Taree months
guarantec on Round Tubes. Ins. carr. 15/6.

14in. RECTANGULAR T.V. TUBES with burns 30/-. Ideal
as a standby or for testing purposzs. Carriage 0/-.
EXPRESS DESPATCH SERVICE. Pleasz 'phorz2 to confirm
Tube in stock. Send Telegraph Monay Order. Tube despatched
Passenger Train samz day.

SUPER CHASSIS, 99/6.

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

SOLO 'SOLDERING
TOOL, 12/6.

110 v. 6 v., or 12 v. (Special
adaptor for 209/240 v. 10/-extra.)
Automatic solder f2ed including
a 20ft. reel or Ersin 60/40 solder
and spare parts. It is a tool for
electronic  soldering or car
wiring. Revolutionary in design. Instantly ready for use and cannot
burn. In light metal case with full instructions for use. Post 2/9.

MAINS TRANSFORMERS
DROP THROUGH TYPE, 12/9.

350-0-350 volts at 250 m.a. 6.3 volt at 4 amp., 6.3 volt 2t 4 amp.,
4 voltat 3amp.. 22 volt at .3 amp.. 4 voit centre tapped at 1.5 amp.
Primary 200-250 volt. 50 cycles P. & P. 3/9.

DROP THROUGH TYPE, {2/9.

353.0-350 volts at 250 m.a. 6 3 volt at 5 amp.. 4 volt at 4 amp..
4 volt at 7 amp., 4 volt centre tipped at | amp. Primary
202-250 volt, 5C cycles. P. & P. 3/9.

UPRIGHT TYPE, 3/9.

350.0-350 volt at 80 m.a., 12 volt at 1.5 amp.. 4 volt at 2 amp.
Primary 100-120-200-250 volt. Fully shrouded. Ideal for mains
auto transformers. P. & P. 2/9.
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Record Player Cabinets

-39/6 Collaro
Latest contemporary style rexine covered cabinet in two-tone 34
colour scheme. Hinged clipped lid, carrying handle. Space 4 S[)Ced
available for all modern amplifiers and auto changers, etc.
Size 19} x 15! x 9in. Carr. & Ins. 4/6. Aut(ﬂ‘hallgel's

19/6

A practical  cabinet, nicely . .
designed, cloth covered two- | Incorporating auto and manual control complete with studio

tone (brown and coffee). Size | crystal p.u. and sapphire stylus. Also other makes at similar
15 x I7 x Bin. deep. Takes Prices. P.P. & Ins. 5/6.
B.S.R. 4-speed autochanger and

6lin. round or elliptical speaker. B.S.R. MONARCH 4.SPEED AUTO-
Care. & Ins. 4/6. CHANGERS £6.19.6

Incorporating auto and manual control, complete with turnover
crystal p.u. and sapphire stylus. P.P. & Ins. 56.

AMPLIFIERS

12 months’ guarantee

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

PORTABLE AMPLIFIER MARK D.I. 59/6

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

79/6 PORTABLE AMPLIFIER MARK D.2. 79/6
A delightful-looking cabinet 147 x } Printed circuit. Latest design. Dimensions 7 x 21 x 5in. A.C.
77 x 8iin. deep, in two-tone | only. Mains isolated 3-4 watrs output. Incorporating the latest
leatherette. Will take a B.S.R. [ ECLB2 triode pentode output valve giving higher undistorted
Monarch 4-speed autochanger and | output. Volume and tone controls, Knobs, 2/6 extra. P. & P, 3/6.
6.52n. round speaker. Carr. & Ins.
4/6.

PORTABLE AMPLIFIER MARK D.3. 89/6

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

79/6

Stylish cabinet by famous manu-
facturer. Cloth covered in contrast-
ing colours {red & grey). Grilied
front controls panel. Size 5 x 19 x
8%in. deep. Beautifully made. A
cabinet you can really be proud of.
Takes 4-speed B.S.R. autochanger.
6lin. round or elliptical speaker,
Room for any amplifier of your own

choice. Carr. & Ins. 4/6
69/6

PORTABLE AMPLIFIER
MARK D.4 69/6

Brand new. By famous manufacturer,
Especially built for portable record
players. Dimensions 4} x 3! x 4in. AC.
enly. 2 valves—EL84 a5 high gain output
valve, EZ80 as rectifier. Volume and tone
controls. Knobs 2/6 extra. P, & P, 3/6,

or
A beautifully styled cabinet. [‘elevox
Made by a famous manufacturer. .
In polka dot grey cloth with
clipped lid and carrying handle. re]el)ll()lle

Size 16 x 14} x 8lin, deep.
Will take a B.S.R. Monarch 4-
speed autochanger and 4 x 7Zin.
elliptical speaker and most of the [
modern portable amplifiers. Carr.
& Ins. 4/6,

Amplifier
89/6

Invaluable in a noisy office or workshop. 3 valves UY4I, UF41,
UL4l. 3in. speaker and a suction type vibration microphone.
A C./D.C. Size of amplifier 7 x || x 3in. Fits any type of G.P.O.
telephone, P.P. & Ins., 4/6.

Many other types of beautifully
designed cabinets in stock at
similar prices t6 the above.

TERMS AVAILABLE Send for FREE Catalogue. Open ali day

(Dept. E.1.) Sat.
DU KE & co. 621/3, Romford Road, Manor Park, E.12 Closed I p.m.
' Telephone : ILFORD 6001/3 Thurs.

.

www americanradiohistorv com



www.americanradiohistory.com

324

PRACTICAL TELEVISION

January, 1959

RADIO SUPPLY CO.

NO O, under £1.
s 9 aan. to 3.3
Full 1

PPost Terms €C.W.0, or C.O.D.
2/9 under £5.

Open to callers
with engquiries, please.

R.S.C. TRANSFORMERS

Fully Guaranteed
Interteaved and Impregnated.
Primaries 200-230-250 v. 50 ¢/< sereened
TOP SHROUDED DROP_ TIROUGH
26)-3-280 v 70 ma. 6. 2 16/9

ma.63v2a bv2a
330v 80ma, 63v2a Sv2a
250 v 100 ma. 63v4a Svia
330 v 190 ma, 6.3 5via
333-3-3137 v 159 ma, 6.3 5via..
FULLY SHROU PRIGHT
230-0-250 v 60 ma, 6.3 a 5v2a
_Midget type 24-3-3 .. 1719
237-0-250 v 170 ma, 6.1 5v3a..R269
3 100 ma, 6 5v3a..23/9
350 v 130 ma. 6 5v3a..239
350 v 130 ma, 6.3 5v3a..3398
J-125 v 200 ma, 6.3 v C.T.63v
o ... 49/9
ad ANSFORMERS
All with 200-250 v 50 ¢/s Primaries : 6.3 v

10-4-63v2a, 79
11 :6.3v6a, 17"
YRMERS
20-23)v0-9-15v1ia.11'9:0-8-15v3a, 16/9:
1415 v 5 a, 199 0-8-15v 6a, 229,
OUTPUT TRANSFORMERS
Standard Pentode 5.000 to 3 ohms ...
Sm4ll Pentode 5.000 to 3 ohms
SMOOTHING CHOKES
100 ma 10 h 250 ohms

80 ma 10 h 50 ohms

63 ma 10 h 49 ohms

SELENIUM MET AL

957 v 250 ma. 119 : 250 v 8) ma,

257 v 50 ma. 411 120 v 40 ma. 39:
24 v 6a, 359 ; S12 v 1o FW, :
bi2v2a b $3:612v30,.998: 612V

312v.5a,14/6; 6 12v6a F.W.,
11y loa, 259 612v154.35 9.

1a.131
1411

A L CABLE fin,
Ty ohms 1436 8k, yel,
Twin-screened Feeder 1141, e

|

Postage 1/9 extra under £2.
0 Dan., Wednesdays until 1 pan SACE,
st 6d. Trade supplicd.
BATTERY SET CONVERFER KIT
All parts for converting any normal type
of Battery Receiver to A.C. mains 200-250 v
50 ¢is. Supplies 120 v, 90 v or 60 v at 40 ma.
fully smoothed and fully smoothed L.T.
2v at 0.4 a to 1 a, Price including cir-
or use, 9/9 extra.
IVER BATTERY
—All parts for the
unit  (metal-case

LELIMINATOR KIT.
construction of a
5i-44-2in.) to supply Battery Portable
receivers requiring 90 v and 1.5 v. Fully
smoothed. From 200-260 v 50 c/s mains.
Price, inc. point-to-point wiring dia-
grams, 39/9. Or ready for use. 46/9.

D.C. SUPPLY KIT.—Suitable for Elec-
tric_Trains. Consists of mains trans.
200-250 v 50 c¢.p.s. A.C. 12 v 1 a Selenium
F.W. Bridge Rectifier. 2 Fuseholders, 2
Fuses, Change Direction Switch, Variable

Speed Regulator. Partially 29/9
drilled Steel Case, and Circuit.
EX-GOVT., CASEs.  Well ventilated,

black crackle finished. undrilled cover.
Size 14 x 10 x 84in. high. IDEAI, FOR
BATTERY CHARGER OR INSTRUMENT
CASE. OR COVER COULD BE USED FOR
AMPILIFER. Only_9'9, plus 2/9 postaee

TELEVISION RUICTIFIERS
250 v 200 ma. Size 3 x 1iins. Brand
New, 6/9.
EX-GOVT., VALVES (NEW)
1R5 U9 1€d8 4/9 | MH4 4
%9 | BKTG 39 | BATG bl
719 | 8Q7G 911 | DF9%6 8/
819 | 6X4 6'9 | EBC33 6/
Y3G 719 | 6X5GT 79 | EBOl 8/
524G 919 | 6SNTCTT 89 ) RCCAL  4/8
Ggg(( 2.8 616G 119 | “F9L 89
e S 79|EL32 39
GSJTGT 69 | 1246 79| ELY 59
BVEG %19 | 2524C 99| FW4HK 89
BUAG 39 | 4574 /'9 | sP6L 29

(LEEDS) LTD., Dept. N, 5/7 COUNTY
ARCADE, BRIGGATE, LEEDS, 1

EX-GOVT. MAINS TRANSK.
All 200-250 v 50 c/s input.

Removed from New ex-Govt. units. 22/9
275-0-275 v 100 ma, 6.3v7a.5v3a
237-0-230 v 80 ma., 12.6 v1.5a,5v2a ... 11/8
250-0-250 v 150 ma. 5 v 3 & ... 18/9
359-)-350 v. 160 ma, 6.3 v5a, 5vi3a .. 279
400-0-400 v 250 ma, 5v 2a, 5 v 2a ... 18/9
450-0-450 v 150 ma. 6.3 v 5a,. 63 v1la,
S5via ... 29/9
450-0-450 v 250 ma, 63 v 3a, 63 v 1A,
véa ... 49/9
125v3a.5v3a .. oD ... 12/9
EX-GOVIE, SMOOTHING CHOKLS—
60 ma 5-10 h. 250 ohms .. 2{11
80 ma 10 h 150 ohms 8/9
100 ma 5 h 100 ohms Tropicalised 31
100 ma 8-10 h 100 ohms Farmeko B/¢

120 ma 12 h 10) ohms ...
150 ma 6-10 h 150 ohms Trap. ...
150 ma 10 h 150 ohms ...
200 ma 3-5 h 100 ohms Parmeko
250 ma 20 b 200 ohms ...
ELECTROLYTICS (NEW)

¢

Tubular I an

8 mid 450 v 1/9 | 8-8 mfd 45

16 mid 450 v 29 8-16 mfd 450 v 3/1
8-16 mid 500 v 4/11 16-16 mfd 450 v 4/1
25 mid 25 v 13 32-32 mfd 350 v 4/
50 mfd 12 v 1/3 | 32-32 mfd 450 v 5/
50 mfd 50 v 1/9 | 150 mid 450 v &/
100 mfd 26 v 2/3 | 100-100 mfd 350y 5/
3000mtd6v 39 100-200 mfd 275 v
6,000 mfd6v 3'11 6/11

BATTERY CHARGERS
For 200/250 v 50 ¢s A.C
mains. months
guarantee. Attractive,
well ventilated, hammer
finished cases. 6 vor12v
amp, with meter
and variable charge
rate selector, illus-
trated. -
carr. 416,
6 v oor 12v 1 amp tvpe.
Also suitable tor electric
train power sunply. only
27'9. post 2/9.

as

OPPORTUNITIES IN

Free!

Television offers unlimited
scope to the technically
qualiied.  Deuails of the
easiest way to study for
A.M.Brit.LR.E., R.T.E.B.
Cert,, City and Guilds,
Television, Television
Servicing, Sound Film
Projection, adio
Diploma Courses. etc.,
are given in our i48-page
Handbook ** ENGINEER-
ING OPPORTUNITIES”
which also ecxplains the
benefits of our Appoint-
ments Dept.

We Guarantee
" NO PASS—NO FEE"
If you are earning less than
£20 a week vou must read
this enlightening book.
Send for your copy NOW-—FREE and
without obligation.

WRITE TO-DAY!

Beitish Iastitote of Engincering Technology
237. College Hoase.
29-31, Wright's Lane.

Kessington, W.8.

VOV VVVVVVVY

LINE OUTPUT

TRANSFORMERS

i

|

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

L
-

AUDIO LTD.

' i
iTower Road, London, NNW.10
PV VYV VVVVV Vv

www americanradiohistorv com

59 Gns.—‘17’

A full specification 17in. Tele-
vision Receiver to Spencer-
West standards now available
at your Dealers. Remarkable
performance and priced at 59
Gns. only, complete.

For Leaflet apply to i(—

SPENCER - WEST LTD.
Quay Works, Great Yarmouth
Norfolk

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

your own Aerials. ..

‘ULRI

/ L i, nf,“x’;\ i ]”\FS FOR gonp
Usefy) for G Rabio FM,
C‘Onslrucro uh? and  hings g
quickly §C,{ o, OWn aerial
Hiug; Y.
f)lec‘ar;” r incréase dCa riilogue
Hand 1y] ¢, g; Fittings, lnclugj,,?f
Reflecror ik ’M"S’ ouplers
Holders, | Dire R

and

MARLBOROUGH, WILTS. Phone: 657/8

YOUR oWN TELEVISION TUBE RE-BUILT

THE FOLLOWING TYPES AND SIZES ONLY

MULLARD . . 12in. £7-10-0. 14in. £8-10-0.

OR EQUIVALENTS _ _
COSSOR-EMITRON-CATHODEON ~ 17in. £10-10-0. 2lin. £12-10-0.

48 Hr. SERVICE

All Tubes plus 10/- carriage and insurance.

SIX MONTHS’ GUARANTEE

Terms to the Trade.

OWING TO PURCHASE TAX REGULATIONS WE CAN ONLY RE-BUILD
i YOUR OWN TUBE. THESE CAN BE SENT TO US BY BRITISH ROAD
SERVICES (Parcels) LTD., CARRIAGE FORWARD.

TERMS, CASH WITH ORDER or C.O.D.

RE-VIEW (LONDON) LTD.
81, HIGH STREET . . MERTON S.W.I9

Telephone : CHERRYWOOD 3255

-

wWwWw.americanradiohistorv.com
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C.R.T. ISOLATION TRANSFORMER l GARRARD 4-8P. SINGLE PLAYER
Type A. Low leakage windings. Optional FINEST VALUE

5%, and 0%, Diost o secondary. Tatbio rerFrcTioN |
.oor 1005 v.oor l)‘\-
with Tnains primaries a 12/8.
Type B. Main~ input. Multi Output ,:,4 6.4,
To0 g0 and 13 velts, Boost 250, and 0%,
Losw capacity .. 21/-.
Type €. Low capaci transiormer for 2 voit
Tubes with fadling emi: 1. Mains Primary.
(gt 22121213 volts at 2 amps.. 17/6.

Designed to play 16, 33, 45, 78 r.p.m. Records
7in. 10in.. 12in. Lightweight Xtal pick-up.
GC2 turnover head, two separate sapphire styli.

our PRICE £8,0.0 cach.  Post Free

e luae cabinet with angplitier b Bb
<peaker, £6.15.0 o1 complete kit £14.10.0

'Volume Controls 80 . .%i COAX

d fang spindles.  Guaran-  Semi-lr Spaie I Tl
.4d. Tw.8d.; D2wa 1), ! i S L

HIGH STABILITY Tw., 17, 2 -, I'referred values. _‘_‘F‘;*l ..lm.'\.:”'u. L?S:‘cklr‘u N ‘t;" | i,
o to 10 mee. Ditto. g to 5 meg. @, 94, 1959 RADIOGRAM CHASSIS Nosw, Losses ot 9d. vd

2

TRIMMERS Ceramic, 20, 30, 70 pi.. 8d. 1 100 pi.,
3 2w P, 18 5 i St .
RESISTORS Pre!en—ed Vllnen s to 1 Hu‘;z to

Dowatt WXRE-WOUND RESISTORS 113 Fri ‘
THREE WAVEBANDS FIVE VALVES 3- ringe Q ality

;u: ::,::: ; 5 ehime—11,000 ahms 5 é'ﬂ AV, LATEST MULL ERI) | Linear or e Tracks. Air spaced 1/6 yd

0 g .y 28 MW SCIL42. R4 13BC4L. | | COAX PLUGS . 1-  DOUBLE SOCKET 13

FI000 olug L ohins, 9 ow., 185 10w, 2/3. LW F00 " I al, R SOCRETS GS He DO RLE BOXEST a1l

12-memth giarantee,
Switeh o sShort
aml New:

BALANCED TWIN FEEDER yd. 8d. ™ ar 24 s
linm- DITTO SCREENED per yd. 18 R ohms only
hack 1WIR _WOUKD POTS. 3 WATT, Iresct Miy
~dial BTN Type. ALY atues TR Tl
i ,1m Pemontal on verticnl T, ~ a4in. | | 4. warbon 50 K., =)

12'6 PURETONE RECORDING TAPE

1.200 it. on standard 7" Metal reels.
Spare Reels 77 plasiic, 4 -: 77 metal, 2 3.

SUPERIOR 1,200 it. Pluuc Tape on 7° Plastic

* Pilot Lamps, Four Knobs, Wainut or Ivory, WIRE WOUND 4 WA’ T gl
’.‘"lf]':tBn?,‘{“,‘;“‘{k‘},;.‘:;:‘gﬁﬁéflzoo T o A Atigned . caliheated.  Teolated (hassis. | | Vabnee, 100 (hms to 30 K. 5 8 ; Mot s e
far any 1uake or size of tape, 27 6. £9 100 P N CONDENSERS. ~ New -!.nk Wil apfd T kY
b Carr. & Tas. 16, [T, 58 Ditto2u kv, 98: 100 pf. to St
F D Micas, 6d.: T 01 to .01 mid.. 8d
TRANSFORMERS, fleavy Iuty 50 ma., 4'8. TERM=: Dep. £5.5.0 ainl tive nwnthly o7 £1. . 8d. )
‘31.5‘..«“... push pull, 7/8. Miniature, 921, et 4 B MATCHED SPEAKERS FOR ABOVE CHASSIS. 'jjlv- ?l.'ui.'\" e J-v': Pu'.'nli?{‘ ]:i isn' v, 94,

CERAMIC CONDS. )Ull Al to a1 f il 10d.
SILVER MICA CONDENSERS lf woto oy
B0 pf. Lo 2000 pf., Vlese tolesinee
) 15 pE. o 47 i 16 | ttam 1 Vil
T w1 ,|,| 18 toonploto s, gl 2

L.F. CHOKES 1510 H. 6055 mA., 55 10 H. ¥ip., 17 8; loin., 25,-: 12in., 30 -
~5 AL, 108 10 ML 150w 14'-,

MAINS TRANSFORMERS 200 250
STANDARD. 250, R L G

v
o
v

tapped 4 v.

Fi=0Rates E2e ILF. TRANSFORMERS 7/6 parr.
156 485 Ke s Slug Tuning Miniature Can, 2lin, x
17 8 lin. x lin. High Q and good bandwidth

B! Pye Rgﬂm. Data Sheet supplied.
178 Wearite M800 1.F. 485 Kcs., 128 per pair
78 Wearite 550 I.F. 465 Kc &, 126 per par
c 14 amp., 86
.. 108 ! NEW ELECTROLYTICS. FAMOUS MAKES

TUBULAR TUBULAR. CAN TYPES

G4850 58 ~5

ALADDIN FORMERS sl core. bin.. 8d. : #in., 10d. UA8 World's Finest 4-Speed Autochanger |

.111. FORMERS 5837 8 al C '1;"1)‘2\.‘ im EYNN OUR PRICE £6 . ]9 . 6 '

'Jim. and Jin sy 1iine 2 -

TYANA Midget Roldetime lron, 2002200 v or TE I TS ol fa m “
T 189, Selon lustrument Irom, 24 - TERM e, £3.10.0 atel four manthiy o £1, |
MAXNS DROPPERS Sin A Lhn. Adi. Slders, COLLARO Mixer Model RC456

ohins. 43, 0.2 amp.. Lool ohms, 4 3. HIGH-FIDELITY AUTOCHANGER

LINE CORD. i ohius prer foot, 2 amp.. 1 | 4.SPEEDS-—10 RECORDS

Biris per foof, 2-way, 8d, per faot L7 T e With Studio ** 0 ™ pick-up

LOUDSPEAKER gu 3 omy, ¢ o 1T 6. | BRAND NEW IN MAKER'S BOXES

i 19 6. Tin. x dno Cow mnw. 21 -. N

Vi Gomlman., 188, i K. .30 our Price £8.5.0 vt it

TSL Taveter, LSHT5, 88, 12in. Pleswey, 30 - - BACK VOLTAGE.
o T2, Tt 10wt 15 onvi, 996, | | BUILD ~ THIS ~ REPRODUCER ||k 5. Ki i sk

1. Raker 15 watt 5 ohme, or 15 ohms, 105 -. BARGAIN SINGLE PLAYER KIT
CRYSTAL DIODE «:.1i.0"., 2'-. GEX34, 4'-.

B ]ml MKV 1486
MAINS TYPE SELENIUM

nf 1hove

Ready for immediate assembly. NI 50 ma 78

HIGH RESISTANCE PHONES. 4,000 chms 18 8 pl° L | CONTACT COOLED 25t 78 h') mA.. 8 8;
MIKE TRANSF. o0 : 1.3 Qea.: 10021, Potted. 10 8 1-speed Collaro T dunior T bt £412 6 =5 mAi.. 96, RAL-2-~-3, 27
SWITCH CLEANER Fluid wqnirt spont. 43 1. Bandsome case. 17 [ETSRN I COILS Wearite = type, 3 - eack, Oupnr Midget
TWIN GANG TUNING CONDENSERS. with roon 1oy 1 Srernmls £2 5 0 Q7 type adj frean 4 - Al Tapges
womdare Loy llm N, 100-, S Stan Ready-tnilt Zewart amphtier sath | TELETRON. |I.. § et 8
woth trivmets o less trinnvers, 8 - midizet . 7 6. two vidves amd dowlspeaker £3 12 6 FERRITE ROD AERIALS \I W g AL 128
SINGLE. i (4. 28 : 150 pF.. 8 8. £9.15.0 ) T.R.F. COILS A HF, 7 -1 C(HOKE~ 28
~abid drelectric bon, 3 6. or . =% complete kit post Iree. FERRITE ROD, 711 » 5 .
SPEAKER FRET. wndel Metal =il 1530, £3.5.0 extra with Carrard 4 ¥p
e Tongh ~ [l Sk ST (D . extrt i Garant 4 | ) JASON F.M. TUNER COIL SET. 26 -. H.F.
GOLD CLOTH. 1. #3i0..§ - ¢ i 10 -, | | ALUMINIUM CHASSIS. 1~ <. undniicd i Al conl, Oseiliator e, 1o LA trais
Tygan 41t #in. wite. 10/ i1 © 1. Sin wide, 5= 1. Wtk 1 xides. riveted n':rnm'&duéul Battien it T tin Letert o A, Wl
. LT i DO Tin 8 Cirmiit book osing four BAMSE, 2 -
All Bozed VALV ES 90- dny Guarantee. | oo B8 1EN Thin 108 COMPLETE JASON F.M. RIT WITH VALVES,
88 nk~ 86 LABUSY HABCSY 1o “'"-- 12 8: 1>\ b6 N Bin. 16 6. £8.15.0. I'ringe area kit. 22 8 extra
88 6L 12 8 R. 0 MULLARD 3-3 AMPLIFIER READY BUILT
8 8/65NTM ATS TI#TS,I.ST?&.S\\ ﬁ?".““fﬁ |(§YE v G?-:m;o.?l {J mpare Power for Tuner, et £7.17.8.
386 108 Averager, 24 -, Complete lata sheets aupplio
86/ ‘ g8 1| wyermee 28 - Compleredata sheets werlel 4| pyry, WAVE BRIDGE SELENIUM RECTIFIERS -
88 126 HANDY VOLT METERS. coand 250 ‘ dotor a1 amp.. 890 4 17
86 18 LC wath beads and leather cose, 9 8. CHARGER TRANSFORMERS h-u- |
A9 18 | crYsTAL MIKE INSERT by Aeow precioion T 4T g
86 3 108 nmnn(-crcd nize only 3in. ioinin., 8 8. ‘ VALVE an ‘T V. TUBE euitivatent
. B8 7 106 HI- [{GAIN BAND 3 PRE-AMP KIT. -l || TOGGLE SWITCHES. .. 2 -. 141" 3 8
: 78 0 106 Sireit with valie ECCRA. Price 298, With | | WAVECHANGE SWITCHES
»BHG 106 5 108 Power Pack. 48 8, Plans only 8d. 2 waier l'mz apicdi (8]
«BWi 10 6 10 58 Band | vepsion sime prices. way shord il an
§ 78 8 108 ~ tp d-way Juj ~p diplle iA
78 5 10 8 TELETRON “ TRANSIDYNE ™ » way lang s Ll &A
38 5 1086 MIDGET SUPERHET PORTABLE 8”147z 1}" (¥ vuvnnomngs Pav. Int. Ot 4d. ER 1A
[ Klsi 10 10.6 & transistors, printed circoit, Ferrite aerial. BI9A. CRT. 13, Eug amd Amer &, 7 % 1 an
7 EMsl 12 108 Lowdspeaker. ALl parts and cabinet, £12.19.6. u win. 1 -. MOULDED MAZDA it Int. Ot 8d
8 EZ4 10 10 8 We include 8 Pye Goltop Transistors for Biti. BRA, BXG, BOA, 9d. B3 an, 18,
[ hz%u 9, 88 mazimum performance. Plans 9d. BoA with can, 2 8. CERAMIC EFin, BTG, BaA,
5 JSEEI § 88 Int. Oct., 1 -, B7G withcan . 19
A MERRY CHRISTMAS TO ALL READERS OF '‘PRACTICAL TELEVISION. *’
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. . Please post Christmas orders by 18th December.

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE RD., WEST CROYDON
Tel. THO 1665. Buses 133 or 68 pass door. 48-hour postal service. P. & P, bé#; over, £2 post free. (Export Extra) C.0.D. Service | /&

[ ¥
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