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Build your own Aerials. 
r AT ypiyE 

III,RI .F17`I7-GS FOR 
Lseful NI)i RADIO F, Al. constructing a: and hints 

quick) your for 
Y and cheap/y. own aerial illustrating 

our C'atalo 
D1ecast Allo increased gue 
Band III Y Fittings, including to Band I Mast Couplers Reflector and Director Holders, Insulators (both ,. Rod 

and 
,. H types), Inline " tin gs. Masts and Elements, Fit_ Brackets, ments, 

Chimne 
Y the above to r_ 

etc. 
e Scud L'- in stamps 

MARLBOROUGH, WILTS. Phone : 657/8 

MAKE SOUND JOINTS SIMPLY 

BY USING Multitore 
ERSIN MULTICORE 

Contains 5 cores of 
a- active, non -corrosive 
Fus. Prevents oxidation 

¡cans surface oxides. 

1 CARTON 

5/- L 

YMAN'S 
tTON 
e for 200C.J 
joints. um.. 

CONSTRUCTORS 
216 PACK 
on to the well -known 
instructors Packlcon- 
Ift. of 18 s. w. g. 

ro a similar 
atlw avail - 

4pNning 
60/, s.w.g. 

sor pfuitable 
circuits. 

Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
On MULTICORE. Theresa 
MtiLTICiiRF SOLDER just made 
for the job you have in hand. 
Here are some of then. 

SAVBIT TYPE 1 ALLOY 
A specially formula- 
ted alloy to reduce 
the wear of soldering 
iron hits. Contains 5 
cores of non-corro- 
sive Ersin Flux and 
is ideal for all sol- 
dering purposes. 
SIZE 1 CARTON 5/- 
.4 rai /uble in three speei /icurvwu. 

BIB WIRE STRIPPER 

AND CUTTER 
.Strip insulation 
without uric/,ing wire 
cut, wire cleanly, 
split\ extruded 
flev 516 each 

n,,,trCeMULTICORE SOLDERS LTD., 
WORKS, HEMEL HEMPSTEAD. HERTS. (83XMOOR 5636) 

PVlçIQti 
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) 

14' MAZDA TUBES £6 10. 
17"" TUBES - - £7 10. 
Please add 12/6 Carriage and Insurance. 

12" tubes guaranteed for 3 months ; 

14" & 17 ", 6 months 

MARSIIALLS for TELEVISION 
131 St. Ann's Road, Tottenham, 

London, N.15. 
Callers welcome. STAmford Hill 3267 
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'.. 

READY TO MAKE THE MOST 

OF SKILLED TRAINING 

See the next three pacc 
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The Regular Army will make 
a skilled man of you 

FIRST -CLASS TRAINING 
in key trades covering Electronics, Electrical 
Engineering, Radar, Metallurgy, Motor En- 
gineering, Physiotherapy, Laboratory work, 
etc., etc. 

AND FULL PAY 
FROM THE WORD GO ! 

IF YOU ARE OVER 17+ 

Who's the man who gets ahead these days? The 
skilled man of course. If you are already skilled 
there are wonderful prospects in the Army and 
there's no place like the modern Army for learn- 
ing a modern trade. In today's Army, the tech- 
nician is the key man -who else can maintain 
the rockets, the radar, the electronic equipment 
that gives an Army its teeth? 
The army can accept the skilled man with a 
guarantee that he will be employed in his trade. 

(continued al head o¡next page) 

;...... 
TT st'ng sector switch on aerial of radar ;l..a. An. ?..".lark 7. 

i 
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The Army also *ants the brightest young men 
in Britain now to train. It wants to train them 
to be the nucleus of the most highly- developed 
fighting force in the world. Standards are high - 
you must be fit, you should have G.C.E. or its 
equivalent. Prospects are higher still. You can 
earn good money from the word go and you get 
first -rate training, as thorough as any in the 
ountry -. 

NO 'OIL RAG' STUFF - YOU 
REALLY LEARN THE TRADE 
\t !arn the Army trade,- you a trade, you really 
;earn everything. 
No spending your first two years turninu a nut 
on a conveyor belt. 
The fully -trained man in the Army knows leis 
subject like the back of his hand. 

THERE'S £1,000 A YEAR 
OR MORE WAITING FOR THE 
TOP MEN -PLUS PENSION 
l'es. key technician, Sn tiffe Army today, who 
are married, can collect as much as £20 a week 
or more. Promotion chine,, fast to the capable 
and ambitious man. There £20 -a- week soldiers 
are often Warrant Officers under 30. Remember 
too, the advantages of Army life- -free uniform, 
tier meals, special -rent married quarters, and 
plenty of leave on full money. Many technical 
Warrant Officers go on to a commission. 

Turn over for more details of 

AND AFTER ? SECURITY! 
The trained technician who leaves the Army is 
assured of a good job in civilian life. E;eryonc 
wants the man with know-how- and after `2 
years you'll have the added advantages of a good 
pension and a terminal grant. All the technical 
trades are recognised by the Trades Unions or 
professional bodies concerned. 

YOU CAN EVEN START AT I4!. 
Even if you're still at school. you're old enough 
to start training for a key technical post in the 
Army. You can join an Army Apprentices 
School. earning a decent wage from the start. 
You get the time of your life, and technical 
11a;niag that givcs ycu a fiyirp start. 

COMPARE THESE RATES 
Here's what you can earn 

in the Modern Army. 
As a Private on joining and' during 
initial training £5.1.6 (or £6.2.0 if you 
enlist for 9 years). 
When you have completed your training 
and become a technician 

Private.... ......._ £8. 11. 6 
Corporal ............. £10. 10. 0 
Sergeant £12.12.0 
Warrant Officer Class 11 £15. 1. 0 

l remotion to those tanks is quick if you cire good. 
Hone, of course, when ?tou'te married, and 
t is 't' arc also spacial rtrr:sens o11r tr.nnres. 

i 

the finest life in the world 

lrr+r,1 n :i o Iro:-Liug n unit of the radar A..4. \"o. 3. Mark 7. 
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The Army of today's all right! 
Forget anything your Grandad ever told you about 
Army life! Instead, ask the young Regular of today what 
it's like. He'll tell you straight -it's a real man's life, 

with plenty of travel, sport, and adventure. Conditions 

in the Army today are better than they've ever been 

before -and getting better all the time. The 
British soldier is the finest workmate in the world 
-you get a sense of comradeship you won't find 

anywhere else. But what you get as well, today, is a real 
pride in technical training. He's got a technical . 

training as thorough as any firm in the country could 

give him. He's got security -and he knows where 

he's going. Today, when he goes back to Civvy Street, 
the trained man has a good chance of getting a 

plum job in industry, with more technical knowledge 

than most of his contemporaries. Don't forget 
that the long service man has a good pension as well. 

IF YOU THINK 

YOU COULD BE 

ONE OF THE 

PICKED MEN 

POST THIS TODAY 

TO THE WAR OFFICE (MP.6,'PTN) LONDON SWI 

Without committing myself in any way. 7 would like to know more about the 
opportunities for skilled training in the Regular Arnie. 

ADDRESS ......_. .............. ..._. 

TOWN..................................... .............._....._........_. 

AGE NEXT BIRTHDAY.. 

EDUCATIONAL QUALIFICATIONS ...... 

COUNTY 

J 
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SUPER 
EMISSION VALVES 

EXPRESS SERVICE ! ! ! 

C.O.D. ORDERS RECEIVED BY 3.30 P.M., EITHER 
BY LETTER, 'PHONE OR WIRE, DESPATCHED 
THE SAME AFTERNOON, ALL ORDERS RECEIVED 
BY FIRST POST DESPATCHED SAME DAY. 

43 3/- 
AS 6/- 
C5 12/6 

I D6 10/6 
HSGT II/- 
L4 6/6 
LDS 5/- 

I LN5 S/- 
NSGT Ill- 

IRS 8/- 
SS 8/- 

114 6/6 
IUS I0/- 
2A7 10!6 
2C26 4/- 
2D13C 7/6 
2X2 4/6 
3A4 7/- 
3A5 12/6 
3B7 12/6 

3Q4 7/6 
3QSGT 9/6 
3S4 7/6 
3V4 9/- 
5U4G 8!6 
5V4G 11/6 
5X4G 12/6 
5Y3G 8/- 
5Y3GT 8/6 
5Y4 12/6 
5Z3 12/6 
SZ4G 10/6 
SZ4GT 12/6 
6A8 10!- 
6AB7 8/- 
6A88 14/- 
6AC7 6,16 

6AG5 6/6 
6AJ8 9/- 
6AK5 8/- 
6AK8 9/- 
6AL5 6/6 
6AM; 5/- 
6AM6 7/6 
6AQS 8/6 
6AT6 8/6 
6AU6 10/6 
6B4G 6/6 
637 10/6 

LONG 
LIFE 

ANY PARCEL UP TO EIO INSURED AGAINST 
DAMAGE IN TRANSIT FOR ONLY 6d. EXTRA. 

ORDERS OVER E10 INSURED FREE. 

6B8G 4;6 6SH7 8 - 12K8GT 14/- 85A2 I .- DL94 9/- EF89 10'- KTZ63 10;6 SP61 3;6 W77 5/6 
6B8GTM 5/- 6517 8- 12Q7GT 7/6 90AG 32 6 DL96 10/-,EF9I 7/6 L63 SU61 10/6,W81M 6!- 
68A6 7/6 6SK7GT 8 - 12SA7 8/6 15082 15/-!DLS10 10/6IEF92 5/6'LN152 14i- TH30C 25'- X61 12/6 
6BE6 7/6 6SL7GT 8 -'12SC7 8/6 220P 10/6,DM70 8/6 EL32 5/6 LP2 9'6,TP22 15/- X63 10/- 
6BJ6 7/6 6SN7GT 7 6 12SG7 8/6 807 7/6 E180F 20 -.EL35 19/6 LZ319 9/- U16 12/- X65 12/6 
6BR7 11/6 6557 8,- 12SH7 8/6 956 3,1- EA50 2/- EL4I I I/- MH4 7/- U18/20 IO/- X66 12/6 
6BW6 9/6 6U4GT 141- 12517 8/6 1203 7/- EA76 9/6 EL42 11/6 MHL4 7/6 U22 8/- XD(1.5) 6/6 
68W7 8/- 6U5G 7¡6 125K7 8/6 4033L 12/6 EABC80 9/- EL8I 15/- MHLD612,/6U26 141- XD2.0 10/6 
68X6 8/- 6U7G 8/6 12SQ7 8/6 5763 12/6 EAC9I 7/6 EL84 10/6 ML4 12/6 U31 I0/- XE2 ES 
6C4 7/- 6V6G 7:-, 125R7 8/6 7193 5/. EAF42 10/6 EL9I 5/- ML6 6/6 U43 10/6 XE3 L5 
6C5 6/6 6V6GTG 8 - 12Y4 10/6 7475 7/6 EB34 2/6 EM34 IO/- MU 14 101- U45 10/6 XFGI 18/- 
6C6 6/6 6X4 7-- 14R7 10/6'9J02 5/6 EB41 8/6 EM80 10/6 OA10 12/6 U50 8/- XFRI 21/- 
6C8 12/6 6XSGT 6 6 1457 17/- 9003 5/6 EB91 6/6 EMS! 10/6 0A70 5/- U52 8/6 XFR2 21/- 
6C9 12/6 6Z4/84 1216 I9AQ5 II/- 9006 6/- EBC33 7/6 EN31 34/9 0A71 5/- U76 7/6 XFR3 21/- 
6C10 12/6 6Z5 12'6 19H1 I0/-AC6PEN 7/6 EBC41 10/- EY51 0072 30/- U78 7/- XFRS 27/6 
6CH6 12/6 6/30L2 10 - 2001 16'- AC'HLf EBF80 10/- (Small) 10/6 OZ4 6/- U251 15/- XFW10 1716 
605 6/6 7A7 12-6 25L6GT I0/- DDD IS/- EBF89 9/6 EY51 P61 3/6 U404 10/6 XFW40 17/6 
6E5 12/6 787 8 6 2515 10/6 AC/P4 8/- EC52 5/6 (Large) 12/6 P215 10/6 UABC80 XFW50 17/6 
6F6G 7/- 7C5 8-,25Y5G 10/- AC/VPI 15/- EC54 6/- EY86 14/6 PABC6015/- 10/6 XFYI2 6/6 
6F6GTM 8/- 7C5 8- 25Z5 10/6 AL60 10/- EC70 12/6 EZ35 6/6 PCC84 91- UAF42 10/6 XFYI4 17/6 
6F8 12/6 7H7 8 - 25Z4G 10/- AP4 7/6 ECC3I I5/- EZ40 8/- PCC85 12'6 UB41 12/7 XFY15 24/6 
6F12 7/6 707 9;- 25Z6G 1O/-IATP4 5/- ECC32 10/6 EZ4I I0/- PCF80 9/- UBC4I 8/6 XFY34 17/6 
6F13 12/6 757 10'6 27 7 6 AZ31 10/- ECC33 8/6 EZ80 9/6 PCF82 12/6 UBF80 9/6 XFY35 17/6 
6F17 12/6 7V7 8,6 2807 7/- BL63 7/6 ECC35 8/6 EZ8I 9/- PCL82 12/6 UBF89 10/6 XFY4I 17/6 
6F32 10/6 714 8;- 30 7/6 .0 K506 6/6 ECC81 8/- FW4/800 PCL83 11/6 UCC85 10/6 XFY43 17/6 
6F33 7/6 802 3 6 30C I 9/- C K523 6/6 ECC82 7/6 I0/- PEN40DD UCH42- II/- XFY5I 17/6 
6G6 6/6 803 7 6 30F5 8/- CV63 10/61ECC83 9/- GZ30 10/6 25/- UCH81 11/6 XFY53 17,16 

6H6GTG 3/- 902 4 - 30FL1 10,1- CV85 12/6 ECC84 10/- GZ32 12/6 PEN45 19/6 UCL82 15/6 XFY54 17/6 
61-I6GTM 3/6 IOCI 13'- 30L1 9/-',CV27I 10/6 ECC85 9/6 GZ34 14,1- PEN46 7/6 UF4I 9/- XH(I.S) 6/6 
6J5G S/- IOFI 19/6 30P12 12/6 CV428 30/- ECC91 5/6 H30 5/- PL81 16/- UF80 10/6 XH2.0 10/6 
6JSGTG 5/6 10F9 11/6 30P16 10/- DI 3/- ECF80 13/6 H63 12/6 PL82 10/- UF85 10/6 XL1.5 10/6 
6J5GTM 6/- IOF18 12'6 30PLI 12/6 D42 10/6 ECF82 13/6 HABC80 PL83 II/6 UF89 10/6 XL2.0 1016 
6J6 5/6 IOLD3 8,6 31 7/6 D63 5/- ECH35 9/6 13/6 PM2B 12/6 UL4I 10/6 XLO1.510/6 
6J7G 6/- IOLDII 16,9 33A,+158M 071 6/6 ECH42 9/6 HK90 10,1- PM12 6/6 UL46 15/- XLO2.010/6 
6J7GT 10/6 10P13 17 6 30/- DAC32 II/- ECH8I 9/- HL23 10/6 PM12M 6/6 UL84 11/6 XPI.S 12/6 
6K6GT 8/- 11E3 IS - 3515I 12/6 DAF91 8/- ECL80 14/. 14141 12/6 PY80 8/- UY41 8/6 XP2.0 12/6 
6K7G 5/- 12A6 6 6 35A5 11/- DAF96 10/- ECL82 12/6 HLI33DD PYBI 9/- UY85 10/6 XR4 48/- 
6K7GT 6/- 12AH7 8;- 35L6GT 9/6 DF33 11/- EF36 - 6/- 12/6 PY82 9/ V1507 S!I- XSGI.5 1516 
6K8G 8,/. I2AH8 10/6 35W4 8/6 DF91 6/6 EF37A 8/- HVR2 20/- PY83 9/6 VLS492A ü XSG2.0 15/6 
6K8GTG 12AT6 10.'6 35Z3 10/6 DF96 10/- EF39 6/ HVR2A 6/- QP2I 7/- VMP4G 15/- XV52.0 1S/6 

I1/- 12AT7 8'- 35Z4 7/6 DH63 10/- EF40 15/. KF35 8/6 Q` I5/- VP2(7) 12/6 XW I.5 15/6 
6L6G 9/6 12AU7 76,35Z5GT 9/- DH76 7/6 EF4I 9'6 KL35 -8/6-QS1SO/I5 VP4(7) M. XVV2.0 15/6 
6L18 13/. 12AX7 9'- 41MTL 8/- DH77 8/6 EF42 12/6 KT2 5/- 10/6 VP13C 7/- Y63 7¡6 6N7 - .8/- 12BA6 9/- 5005 12/6 DK91 8/- EF50(A) 71- KT33C 10/- QVO4'715/- VP41 6/6 

Y65 10!6 6Q7G 10/- 128E6 10j-'SOL6GT 9/6 DK92 10/6 EF50(E) S/- KT44 15/. R2 10/- VRIOSJ30 
Z63 10/6 6Q7GT III- 12E1 33/- 72 4/6 0K96 10/- EF54 5/. KT63 7/- R12 12/6 9/- 

6R7G I0/- 12H6M 3 -77 8/- DL2 15/- EF73 10/6 KTW61 0/- 506 12/7 VRI50/309/- Z66 20/- 
65A7GT 8/6 1215GT 4/6 78 8/6 DL33 9/6 EF80 8/- KTW62 0/- SP4(7) 15/- VT6IA 5/- Z77 7/6 
6SC7 10/6 12J7GT 10/6:80 9/- DL66 15/- EF85 7/6 KTW63 8/- SP41 3/6 VT50I 5/- Z719 8/- 
6SG7GT 8/- 12K7GT 7/6'83V 12/6 DL92 7/6 EF86 17/6 KTZ4I 8/- SP42 12/6 W76 7/6 Z729 17/6 

NEW METAL RECTIFIERS. FULLY GUARANTEED 
DRMIB I5/4 
DRM2B 16/2 
DRM3B 23/3 
RM-0 7/II 
RM-I 7/- 

RM -2 7/6 ' W6 3/6 14A97 25;- 148261 II /6 
RM -3 9/6 WX3 3/6 I4A103 27/- I4RA 1 -2 -8.2 19 /- 
RM-4 20/- WX4 3/6 ' I4A124 281- I4RA I -2 -8 -3 23/6 
RM -5 24/- WX6 3/6 14A163 38/- I4RA 2- I -16 -1 21/- 
W4 3/6 ! 14A85 18/- 148133 35/- 16RC 1- I -16 -I 8/6 

Hiva: miniature valve list or Metal rectifier technical lea/le free on receipt of S.A.E. 

TERMS OF BUSINESS : -CASH WITH ORDER OR 
C.O.D. ONLY. POST PACKING CHARGES 6d. 
PER ITEM ; ORDERS VALUE E3 OR MORE POST 
FREE. C.O.D. 2'6 EXTRA. WE ARE OPEN FOR PER- 
SONAL SHOPPERS MON. -FRI. 8.33 -5.33. SATS. 

8.33 -I P.M. 

I6RD 2-2-8-I 12/ 
I6RE 2-1-8-I 8/6 
18RA 1-1-8-1 4/6 
18RA I-1-16-1 6/6 
10RA I-2-8-1 1II- 
1 8RD 2-2-8-I 151 

ALL VALVES, NEW, BOXED AND SUBJECT TO 
MAKERS' FULL PERIOD GUARANTEE. FIRST 
GRADE GOODS ONLY, NO SECONDS OR 
REJECTS. CATALOGUE OF OVER 1,000 DIFFERENT 
VALVES, WITH FULL TERMS OF BUSINESS, FREE 

ON RECEIPT OF 3d. STAMP. 

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE. 

BENTLEY ACOUSTIC CORPORATION LTD, 
THE VALVE SPECIALISTS 

33 CHALCOT ROAD, LONDON, N.W.I 
Primrose 9090 
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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- efficients permits 
the temperature compensation of other components, and frequency 
stabilisation of tuned circuits. 

Hi -K CERAMIC DISCS 

for decoupling purposes in T.V. and 
spark suppression in small electrical 
apparatus -extremely low inductances. 
Up to ro,0oo pF at 500 v. D.C. work- 
ing. Finished in a moisture -resisting 
compound that does not soften or crack 
up to roo °C. 

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

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

LOW-K PEARLS 

of up to ro pF capacity and 
LOW -K DISCS of up to 5o pF. with 
high negative temperature co- efficient 
permitting compensation of other com- 
ponents and frequency stabilisation in 
tuned circuits. 

THE TELEGRAPH CONDENSER CO. LTD 
RADIO DIVISION: NORTH ACTON LONDON 

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 
a I I kinds of domestic appliances and workshop equipment. 

Readings are obtainable quickly and easily on a very open scale, 

and range selection is by means of a robust, clearly marked rotary 
switch of the characteristic AvoMcter type. 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 

.41M` O 

W.3 Telephone: ACORN 0061 

See AVO Instruments at 

RADIO 
SHOW 

THE 

Stand 

60 
r 

MULTIMINOR 
19 Ranges 
D.C. Voltage: 0- 1,000V in 7 ranges 

A.C. Voltage: 0- I,000V in 5 ranges 

D.C. C : 0 -IA in 5 ranges 

Resistance : 0- 20,000 A, 0-2M D. 

Pocket Site : 51 x 3ö x I é inches. 

Weight : I Ib. approx. 

f9 List Price 10s. 
Complete with Test Leads and Clips. 
Leather Case if required 32,6. 

Sensitivity : 

10,000 ohms per volt 
oh D.C. voltage ranges. 
1,000 ohms per volt 
on A.C. voltage ranges. 

Accuracy : 

On D.C. 3% of full 
scale value. 

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

To meet special 
requirements, instru- 
ments can be supplied 
to a higher degree of 
accuracy for a small 
additional charge. 

Telephone : ViCtoria 3404 (9 linea) 

I.T13 AVOCET HOUSE 92 -96 VAUXHALL BRIDGE RD. LONDON S.W.1 
M.M.2 
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1, 
The Editor will be pleased to consider 

articles of a practical native suitable 
for publication in" Practical Television." 
Such articles should he written on one 
side of the paper only. and should eon- 

, tain the name and rtddrea of the sender. 
2. IVltilst the Editor does not hold himself 

responsible for manuscripts. every effort 
will be made ro return them ¡fa stamped 
and addressed envelope is enclosed. All 
correspondence intended for the Editor 
should he addressed ro: The Editor, 

r. 

" Practical Television," George Newnes, 
Ltd., Tower House, Southampton .Street, 
Strand, 14'.C.2. 

Owing to the rapid progress in the 
design of radio and television apparatus 
and to our efforts to l.eep oar renders 
in touch with the latest developments, 
Ire gire no warranty that apparatus 
d. scrihed in our columns is not the 
'object of letters patent. 

Copyright in all drawings, photo- 
graphs and articles published in 
"Practical Television" is specifically 
reserved throughout the countries 
signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of any of these are therefore expressly 

7 Jirbidrlen. 
LT : -:-.P 5.4- <,>4 4- a4- -s -tt- t -t -,-j_ - 

EVERY MONTH 

1 I11luHUUimonl 

SEPTEMBER, 1958 

TELE VIEWS 
THE RADIO SHOW 

LTHOUGH this issue goes to press some weeks before 
the Radio Show opens at Earls Court (August 27th to 
September 6th) and is in fact published about a 

week before, there is every indication that there will be record 
attendances for what promises to be the best show of the series. 
Both the BBC and the I.T.A. are staging exhibits and the results 
of the healthy competition between the two will be seen at the 
interesting side shows. Now that TV is running neck and neck 
with sound radio, interest in the various exhibits will be some- 
what equally divided. On the radio side, of course, the accent 
will be on VHF, but the increasing interest in tape recorders 
will be seen in the increased number of recorders now available. 
Most firms are concentrating on 21in. TV receivers, and -a few 
on 24in. models. There will be an increased number of combined 
radio and TV receivers, an inevitable and ultimate development. 
There is no reason for room space to be wasted on two separate 
receivers. Design and the present circuitry has not undergone 
any fundamental changes and there will therefore be no technical 
surprises at the show, changes being confined to cabinet styles. 
Some of the cabinets, we feel, arc too contemporary and 
inartistic. Large receivers being supported on spindly and 
ungraceful legs. The art of the cabinet maker has not been 
made the best use of. There will be no projection receivers at 
the show. A new side show will be a television celebrity desk, a 
much larger theatre for the demonstration of VHF radio and a 
stand specially devoted to gramophone programmes with, of 
course, the inevitable disc jockeys. There is to be Independent 
Television Wonderland, by means of which viewers should learn 
more about ITV, and visitors will be passed through a series of 
displays ending up at the Personality Studio. All of the service 
departments will have exhibits. We are pleased to report that 
great improvements in the catering arrangements have been 
made, and this year there should be no more complaints. We 
shall, of course, publish a fully -illustrated report in our next issue. 

c. 

<t ì 

NEXT MONTH- ANOTHER CONSTRUCTOR'S TV 

NEXT month, we shall publish details of construction of a 
simple yet very efficient TV receiver which can be built 

quite cheaply from readily available components. We have 
received many requests for such an article, especially in view of 
the fact that certain components for our Supervisor are no 
longer available. In the meantime, readers should remember 
that we publish " Practical Television Circuits " which costs 

I 5s. or 16s. Id. by post, in which constructional details for a 
number of excellent receivers are given. -F. J. C. 

Our next issue, dated October, will be published on September 19th 
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TV at Earls 
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Court 
A PRELIMINARY REVIEW OF SOME OF THE EXHIBITS AT 

THIS YEAR'S RADIO AND TELEVISION SHOW 

THIS issue, of course, goes to press a month 
in advance of the Radio Show at Earls 
Court. and several manufacturers have not 

yet released details of their 1959 programme. 
There is no indication. however. that there 

will be any great changes of a technical character 

(Right) 

Ferranti Model 
TCG.1019 tele - 
vision receiver 
with VHF radio - 

gramophone. 

V.H.F. radio built in, and the latest design of 
" Magic Eye " tuning indicator No. VR17 -64. 
price 72 gns. 

They are also exhibiting 14in. and 21in. table 
models, as well as a 17in. consolette model with 
V.H.F. radio and " Magic Eye" tuning indicator 
Type WR17 -52. 

Ferranti -Stand No. 21 
Ferranti are exhibiting 14in., 17in. and 21in. 

television sets. The 14in. model, T.1001. incor- 
porates many advanced and unique features which 

The new Ultra 17in. " Vertical 
Precision " V17 -63 table model. 

in next season's receivers, although cabinet styles 
continue to follow contemporary fashions, with a 
strong American influence. The 9in. tube has 
now passed, and the main demand appears to be 
for 17in. and 21in. receivers, although 24in. 
models will be available. We give below details 
which have come to hand at the moment of going 
to press. 
Ultra Exhibits -Stand No. 20 

Prominent among Ultra exhibits will be the 
newly introduced 17in. table model, type V 17 -63, 
shown here, incorporating the new Ultra features 
of " Vertical Precision "- designed 'to reduce 

ragged edge" and give a steadier picture with 
less adjustment to controls. It costs 67 gns. 
Table optional, extra 21- gns. Aerial optional, 
extra 12s. 9d. This model is also available with 

The Pang \ludel 551. printed circuit 17ín. table tee- 
vision. 
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remarkable performance en a specially designed 
telescopic indoor aerial (optional extra 30s.). It 
has a 14 -valve printed circuit chassis with an 
electrostatic focusing tuhe and tinted screen which 
gives excellent picture clarity. It costs 67 gns. 
(tax paid). Legs available 2 ins. extra. 

Model 551, shown in the illustration. is a 
printed circuit 17in. table television with front 
controls and speaker. It is presented in a polished 
walnut veneered cabinet with a smart frontal grille 
cloth. and is for use in standard reception areas. 
The price is 69 gns. (tax paid). The F.M. version 
of Model 551 costs 73 gus. (tai paid). 

Also on view is the 21in. printed circuit 
consolette Model 521F, price 105 gns. (tax paid). 
and the 21in. console model 52ICA. with full - 
length screen -protecting doors -with printed 
circuit chassis. price 110 ens. (tax paid). 

The 1958 C.E.C. 17in. (BT.2155) table television. 
will set a new high standard of viewing. It is 
housed in an attractive modern -style cabinet 
finished in selected walnut veneers. The chassis 
is of outstanding reliability with exceptional sensi- 
tivity. The aluminised tetrode cathode -ray tube 
with ion trap gives brilliant high- definition 
pictures It costs 59 gus. 

The TCG.1019 model. shown overleaf. is a 17in. 
multi -channel television receiver with V.H.F. 
radiogramophone housed in a handsome. floor- 
standing cabinet with full length doors. Refine- 
ments include " turret " tuning. automatic picture 
and sound control and flywheel synchronisation. 
It provides excellent reception of the BBC inter- 
ference free V.H.F. radio transmissions and its 
four -speed record reproducer. with lightweight 
pick -up for all types of standard and L.P. discs. 
is concealed beneath the lift -up lid. The cabinet 
is finished in selected sapele veneers. It costs 
120 gns. 

There is the 21in. table receiver. Model T.1006. 
which combines all that is best in modern TV 
engineering. The trouble -free turret tuning 
enables you to change from programme to pro- 
gramme without complicated readjustment of the 
picture. It costs 89 gns. 

The 21in. model. TC.1012. for big -screen view- 
ing gives the new " bow front " look in a really 
compact console. It-has a 21in. aluminised tetrode 
tube with 90 deg. angle of deflection. The cabinet 
is finished in selected walnut veneers and mounted 
on castors. +It costs 105 gus. 

Pam -Stand No. 6 
This year Pam introduce a completely new 

range of television sets. and a few details are 
given below. 

Model 550 is a compact and lightweight 17in. 
transportable television. designed for easy move- 
ment from room to room. Presented in a 
beautifully finished walnut veneered wrap -round 
cabinet with contrasting fascia. this receiver is 
for standard areas of reception, and gives a 

Ç.F.C. -Stand No. 8 
Makine their first appearance at the Show are 

two new G.F.C. 17in. television receivers and a 
21in. set with V.H.F. radio. whilst a new 14in. 
receiver is being introduced prior to the Show. 
One of the new 17in. sets t BT? 155), shown here. 
is a table model housed in a polished hardwood 
veneer cabinet. It uses an aluminised tube 
operating at 15 kV. and incorporates positive 
action synchronising and automatic picture con- 
trol. The price (tax paid) is 69 gns.. and con- 
version to a consolette can 'be made by means of 
a matching hardwood table (B1-.186. 3 gns.). The 
other new I7in. model (tt1..8I49) is a consolette 

Bush 17in, floor model (TeAe 
T.76C). 
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McMichael Model M72HFC 17in. console 
TV plus VHF radio and multi -speaker 

sound system. 

in polished walnut veneer hardwood, with 
light, sliding tambour doors. 

A completely new 14in. 
(BT.1156) is announced by the 
in an attractive moulded 
cabinet and employing a 
printed circuit technique, 
this model provides an 
extra -large picture due to 
the 90 deg. scan C.R.T. in 
push- through mask. Selling 
at 57 gns., including tax, 
it has an aluminised screen 
and operates at 13 kV. 

Latest in the range is the 
21in. twin high -fidelity loudspeaker table model 
(BT.3747) incorporating V.H.F. /F.M. radio. 
Housed in a polished walnut veneer cabinet, it has 
an 18 -valve high -sensitivity chassis and positive 
action synchronising. It costs 97 gns. (including 
tax). 

# 
# 
# 
# 
# 
# 
# 
# 
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finger- 

table television 
G.E.C. Housed 
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cabinet using a standard chassis is Type T.75C, 
price 81 gns. (tax paid). 

The 21in. receivers are restricted to one table 
type set with all controls and speaker at the 
side, while a 14in. set in a moulded case or, 
alternatively, a wood cabinet, is retained. 

A receiver of particular interest is the " twin 
set " type TV.77, which makes its first appearance 
at the show. This consists of a 17in. fringe tele- 
vision . chassis. together with a separate Bush 
V.H.F. radio " head." It is, virtually, two sets 
performing entirely different duties using one cabinet. 

McMichael -Stand No. 42 
Highlighted on the McMichael stand will be 

the advances made in TV design. There will be 
Model MPI7 (The Voyager) I7in. portable TV 
plus V.H.F. radio, price 66 gns., tax paid ; the 
Model M72T 17in. table model TV plus V.H.F. 
radio, price 69 gns., tax paid; Model M72HFC 
17in. console TV plus V.H.F. radio and multi - 
speaker sound system, price 79 gns., tax paid; and 
Model M23HFC 21in. console TV plus V.H.F. 
radio and multi -speaker sound system, price 
98 gns., tax paid. These models all introduce 
many new technical design features to give greater 
service and reliability. 

Some of the features are easy finger -tip action 
controls on all models; new chassis design used 
for compactness and easy access to all compon- 
ents without removal from the cabinet; sockets 
are provided for use of a special telescopic aerial 
suitable for reception of BBC and I.T.A. television 
programmes and V.H.F. sound programmes in 
areas of good signal strength; and a new taper 

cabinet technique is 
introduced to achieve 
compactness and elegance. 

Valradio -Stand No. 61 
Projection Television 

Receiver V5T will be 

THE RADIO SHOW 
August 27 to September 6 

OUR STAND No. 108 

# 

Bush -Stand No. 27 
On the Bush stand is shown a comprehensive 

display of television sets. The table models can 
be supplied with specially designed tables (at an 
extra charge), and floor type cabinets are this 
year much more compact, most of them being 
fitted with screw -in legs and roll -away doors. 

All cabinet styling is attractively contemporary, 
but there are predominantly more sets with 17in. 
tubes than any other -17in. being unquestionably 
the popular size to -day. There is the 17in. Bush 
television, Type T.76C, with full specification 
(fringe) chassis, in a contemporary cabinet fitted 
with screw -in legs and roll -aside doors, price 
86 gns. (tax paid). Available in the identical 

demonstrated on this stand. 
This receiver is available 
for 405, 525 and 625 lines 
covering the British, 

American and CCIR European television systems; 
the latter will receive the BBC experimental 
transmission on 660 Mc /s, using a Band 5 con- 
verter which will be available as soon as a 
regular television service is established on this 
band. Valradio have maintained continuous 
development on projection television, and this 
latest model incorporates the results of nine years 
experience in the manufacture, installing and 
servicing of projection receivers, which has pro- 
duced a set of unique performance. The results 
produced compare very favourably with cine- 
projection. 

Belling- Lee -Stand No. 49 
On this stand will be displayed a compre- 

hensive range of aerials and aerial accessories for 
the rception of BBC and ITV television and 
V.H.F. radio programmes. Already many 
thousands of satisfied viewers now see with the 
" Golden V," the firmly established leader in the 
field of set -top aerials which will again be 
exhibited on this stand. 
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SHARED AERIALS 

This estate of 73 dwellings is supplied with BBC and 
ITV television signals from a common aerial system, 

seen ringed in the photograph. 

AS we are frequently called upon by our 
readers to provide practical details of 
arrangements allowing more than one 

television or V.H.F. -F.M. receiver to be operated 
from a common aerial, we feel that the following 
article outlining schemes of this nature will have 
a wide general interest. 

Novi that aerials which have been exposed to 
all weathers for some five or six years are due 
either for replacement or overhaul. and with the 
advent of additional channels and V.H.F. -F.M. 
sound broadcasting, more and more people are 
coming to realise the advantages which shared 
aerials offer over individual aerials. In fringe 
areas, where complex multi- element arrays in 
duplicate are needed on shared chimney stacks 
of semi -detached dwellings, the advantage of a 

shared aerial system from the aesthetic angle 
alone is well worth consideration; in cases where 
both occupants of a semi- detached dwelling go 
in for BBC and ITV television and V.H.F. -F.M. 
sound. a shared chimney stack is often called 
upon to cater for six aerials. and these are often 
remarkably complicated pieces of metalwork 
where the signal is weak. With the talk of a 

third television programme. it would seem that 
the maximum number of aerials per semi -detached 
dwelling may shortly be increased to eight ! 

this is economic folly, even at this stage. for 
£50 -.£60 worth of aerials are often seen supplying 
just two receivers, while in a street of fifty or 
sixty houses £2.000 -£3.000 worth of aerials may 
be employed. Surely, the novelty factor of dis- 
playing aerials no longer follows- indeed, the 
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PROBLEMS WE ICII ARISE WHEN 
SEVERAL RECEIVERS OPERATE 

FROM THE SAll[ AERIAL 
by S. J. Jackson 

converse would represent more of a novelty 
factor in some fringe arcas ! 

There is absolutely no need for individual 
aerials in heavily populated areas; hundreds of 
receivers can be supplied with excellent signals 
on all bands from a v,ell sited master aerial. 
Signals, having a signal -to -noise ratio far superior 
than that given by indifferent individual aerials, 
are usually available at a much lower cost by 
way of a shared aerial system. Moreover, the 
master aerial can be positioned with regard to 
such things as interference, signal pick -up and 
local amenity, while the position for the individual 
aerial is invariably limited to the chimney stack 
or one of the walls of the house. which may be 
neither desirable technically nor msthe'ically. 

The Need for Matching 
A television and V.H.F. -F.M. aerial is rather 

like a generator of electricity, it being actuated 
by the signals radiated from the transmitting 
aerials. However, the amount of energy that is 
conveyed to the receiver is to a large degree 
governed by the accuracy of the matching between 
the aerial and the receiver by way of the feeder 
cable. As with other things electrical, the 
maximum signal is developed across the receiver's 
aerial circuit when its impedance equals that of 
the aerial and feeder. Aerials, feeders and 

To Outlet 2 

To 
Outlet ! To Out /et 2 To Out /et ? 
Fig. 1.- Neither of these arrangements should be 
used for operating more than one receiver from a 

single aerial. 
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receiver aerial circuits are all designed to match 
into a common impedance in the region of 70 -80 
ohms. All the problems are thus solved from 
the point of view of using an aerial with each 
receiver. it being just a simple matter of connect- 
ing one to the other through suitable feeder cable. 

The trouble often starts when it is endeavoured 
tc operate more than one receiver from a single 

R R 

Char ecter,stic of Feeder = P 

Fig. 2. -A correctly loaded length of feeder. 

aerial; neighbours may wish to use their receivers 
on a common aerial so as to reduce cost, avoid 
interaction between aerials mounted on a common 
chimney stack and preserve the amenities as far 
as possible, or a second receiver may be installed 
in another room, so that one section of the 
family may view ITV while the other section 
views BBC. Whatever the motive, it is often 
thought necessary simply to connect in parallel 
the feeders supplying the receivers and the main 
signals from the aerial. Arrangements as shown 
in Fig. 1 are often utilised in the hope of gaining 
r. good signal at each outlet, but they fail sadly. 
Let it be noted that botti of these methods are 
entirely unsuitable for multi -receiver operation, 
and neither is consistent with succesful reception. 

In an area of very strong signal they -may, if 
one is lucky, provide some sort of picture on all 
connected receivers, but if the receivers happened 
tc be far removed from each other, ghosting and 
poor definition will almost certainly be trouble- 
some. Standing waves will exist on the feeders, 
and slight movement of the feeders, particularly 
those connected direct to the receivers, will result 
in variation of signal strength; in some cases there 
is also the possibility that the receivers will 
exhibit the symptom of instability, especially at 
high settings of contrast. 

All these adverse effects are caused by the 
resulting mismatch between the aerial and the 
receivers, as the receivers are simply connected in 
parallel across the aerial. The problem of mis- 
matching alone results in the signal at each outlet 
being well below that at the aerial but, apart from 
that, the coupling and feed cables may be of 
critical length in terms of the wavelength of the 
signals, and this in itself may cause short- 

Fig. 4. -A simple system 
for feeding three outlets 
with a signal level equal to 

that at the aerial. 
Cable loss Sdb__ 
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circuiting of the signal across one or more of the 
outlet feeders. If both BBC and ITV signals are 
carried, then it is possible that the stub length of 
the cables may be critical on one station only, 
giving rise to the rather bewildering problem as 
to why the system carries one signal and not 
another. 

Quite recently the author . was called in to 
investigate a shared aerial system which had been 
installed in an hotel and which had never worked 
from the day of installation. While the aerial 
signal was something like 500 microvolts, there 
was only a signal of sonic 20 microvolts at each 
outlet -not enough to give a viewable picture 
on a modern receiver. The reason for the 
trouble was quickly located; each of the six 
feeders supplying the outlets in the various rooms 
was connected in parallel across the aerial feeder 
exactly as shown in Fig. 1(b). 

Matching is essential all the way through, and 
since coaxial feeder (or, indeed, any R.F. feeder) 

from r 
Aerial ,,, 

Feeder 
to 

Outlet 1 

Fig. 3. -:A 
" Star " network. 

Feeder to Outlet 2 

is curious in that it itself possesses a characteristic 
impedance, it has to be loaded at both ends with 
a resistance or impedance of a like value if it 
is to carry a signal evenly along its length, and 
to avoid it acting as a stub at certain frequencies, 
as already described. A correctly loaded length 
of coaxial feeder is shown in Fig. 2. Resistors R 
can, of course, be represented by the impedance 
of the aerial. 

Matching Arrangements 
Any number of feeders can be joined together 

and the matching maintained provided matching 
resistors are employed. For example, Fig. 3 

shows how two receivers can be operated from a 
common aerial by the simple arrangement of three 
resistors R. This is often referred to as a " star 
network for obvious reasons, and the number 
of outlets can be increased by the introduction 
of corresponding resistors from the centre point, 
as shown by the resistor in broken line. 

The purpose of the resistors is simply that of 
that receivers will be connected at the far ends of 
each outlet feeder, it being assumed, of course, 
that receivers will be connected at the far ends of 
the feeders to load correctly the lines at the end. 
If receivers are not used on all the outlets, how- 
ever, resistors of value equal to the line impe- 
dance must be connected in place of them. 

(To be continued) 
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SiNGLE UNE SCANNING 
HOW FRAME AND LINE SCANNING WAS ACHIEVED BY THE EARLY SCOPHONY SYSTEM 

THE real stumbling block with television is 

that the eye demands reception in two 
dimensions whilst the ear does not. In 

broadcasting, for instance. the different sounds 
which go to form connected speech follow each 
other in simple sequence. They are received. 
one may say. in "single -line " formation. 

It is quite a different matter with the eye. The 
signal currents which carry the different light - 
and -shade values representing a picture certainly 
travel through the ether in simple sequence, but 
before they can be judged by the eye they must 
be assembled in proper order on the surface of 
a two -dimensioned screen. 

Similarly, at the transmitting end, the picture 

Fig. 1. -The " stepped " 
lens used to convert the 

picture shown in Fig. 2. 

must first be broken up into a connected " line " 
of signal impulses before it can be fed into the 
ether. It is this business of cutting up and piec- 
ing together -a problem which does not exist in 
broadcasting that has created TV problems. 

Scanning front a New Angle 
In the old Scophony system of television Mr. 

G. W. Walton approached the problem of scan- 
ning from a new angle. Instead of cutting up the 
picture into a series of strips by means of a 
rotating disc. he employed a stationary lens to 
produce the same effect. Actually the lens con- 

In practice the picture to be transmitted is 
projected through a stepped or " echelon " lens 
of the kind shown in Fig. 1, which transforms it 
into the condition shown in Fig. 2. Each of 
the stepped surfaces on the lens handles a 
particular strip of the picture and throws each 
strip well to one side of its immediate neighbour. 
so that the result approximates to a single -line. 

In this condition it is reflected on to the 
photo- electric cell by a small vibrating mirror 
which covers the whole " line " of the image in a 
single to- and -fro movement. 

A first approach to the underlying idea is to be 
found in those well -known distorting mirrors 
where one sees oneself reflected either as a 
tremendously tall and thin figure or else as a 
flattened -out caricature. 

Pushed to the limit one can imagine how in 
this fashion a two -dimensional object can be 
reduced practically to a single -line image. In 
this form it is no longer necessary to scan the 
image both to and fro as well as up and down. 
A single traverse is sufficient. provided, of 
course. that at the receiving end a "compensat- 
ing " mirror is used to convert the distorted 
image back into its original shape. 

In Scophony television. the single -line equiva- 
lent of the original picture was called a " stixo- 
graph." 

This is scanned by a small vibrating mirror, 
which reflects it back on to a photo -electric cell. 
As each point of the image falls on to the cell. 
it produces a corresponding electric current, which 
after amplification is fed to the aerial. 

At the receiving end, a similar " echelon " lens 
is used to convert the " stixograph " or line image 
back into its original two- dimension shape. 

Speech or Musical Frequencies 
Mr. Walton has also developed a scheme for 

handling speech or musical frequencies on 

The single line of scanning 

Fig. 2.- Before and after passing through the 
lens shown in Fig. 1. 

verts the usual square or rectangular surface into 
a new shape, which has the same light -and -shade 
values as the original picture, but is "spread 
out " into a single line. By transforming the 
picture from a two- dimensional to a one - 
dimensional form -without having to use any 
moving parts -the subsequent operation of scan- 
ning is greatly simplified. 

exactly the same lines. so that a combined sound 
and picture programme can be transmitted by 
the Scophony system. 

Since the use of a stepped lens to produce a 
single -line image is an essential part of his 
system, it becomes necessary, first of all, to con- 
vert the speech frequencies into a form in which 
they can be handled " optically." In other words 
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they must be made visible before they can be 
passed through the lens. This is a very unusual 
procedure, since it involves transforming sound 
v,aves into light waves. 
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coil W, according to the position of the spark along 
the electrode. 

Side -band, Frequencies 
To facilitate matters the microphone 

currents are first modulated on to a carrier - 
wave, so that they are converted into 
side -band frequencies which, although of a 

L higher order o.° frequency, are still strictly 

E1 

Fig. 3. -A com- 
bined sound and 
vision transmitter 
in which sounds 
are converted into 

light- waves. 

Fig. 3 shows how 't is done. The output 
current from the microphone M is used to 
create " sparks " across a pair of rod electrodes 
E. El. The rods are first biased by a voltage to 
a point just short of that at which a spark dis- 
charge occurs. They are then in a "triggered " 
condition. so that the extra voltage applied from 
the microphone M is sufficient to cause a spark 
to pass. 

But it is also necessary to preserve the different 
tone or audible frequencies of the microphone 
currents in their new " visible " form. It will not 
do to pass simply a spark. The sparks must be 
spread out or distributed along the length of the 
rods E, El, so that they form a "band" of light 
which is equivalent to the original band of 
audible frequencies. 

It will be noticed that the rods are surrounded 
by a long coil of wire W. Now when a spark 
passes, the discharge current will flow through a 
greater or lesser part of the inductance of the 

L 

proportional to the original voice frequencies. 
Now when these side -band voltages are applied 
to the rod electrodes, the actual spark 
is found to " prefer " to discharge itself, at the 
particular point along the coil which is " in 
tune " with its own frequency. 

In other words, low speech- frequencies create 
sparks at one end, and high speech -frequencies at 
the other end of the coil W, with intermediate 
frequencies in between. The " band " of light 
so produced therefore presents the original band 
of audible frequencies coming from the micro- 
phone. 

This band of light is projected on to a stepped 
lens L which transforms it into a line of light in 
the manner illustrated in Fig. 2. The " speech " 
line of light is next combined with a second, 
similar line of light by a lens LI from the picture 
to be transmitted. The two " lines " are then 
scanned by a single vibrating mirror and radiated 
as a complete picture- and -sound programme. 

NOW READY ! 

A BEGINNER'S GUIDE 

TO TELEVISION 
By F. J. Camm 

(Editor of Practical Television) 

A Complete Course in 15 Lessons, with 
Dictionary of Technical Terms 

128 Pages -51 Illustrations 

7/6 or 8/3 by post 

from The Book Publisher, George Newnes, Ltd., 
Tower House, Southam ?ton Street, Strand, 

London, W.C.2. 
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Mo ì5 tie Colour 
TV (42/1 

A Marconi 3 -tul.c i nu c Orthicon ca aura. 

ON 

Wednesday. 4th June. 1958. the official 
handing -over of the first Mobile Medical 
Colour Television Unit of its kind to be 

designed and manufactured in (treat Britain took 
place at Marconi House. London. 

On behalf of the manufacturers, Marconi 
Wireless Telegraph Co. Ltd.. 
Mr. F. N. Sutherland. 
C.B.E... General Manager of 
the company. presented a 
special key to Mr. R. 
Plizenmaier. M a nag i n g 
Director of Smith Kline & 
French Laboratories Ltd.. 
who commissioned the 
manufacture of the vehicle. 
Mr. Pfizenmaier then for - 
mally inspected the %chicle. 
accompanied by other 
senior officials of both 
organisations. 

It is the intention of 
Smith Kline & French to 
place this mobile colour 
television unit at the free 
disposal of medical authori- 
ties in this country for use 
at conventions or startle 

FIRST OF ITS KIND TO BE MANUFACTURED 
IN BRITAIN 

functions. It will be used. for example. to 
televise in full colour. clinical procedures and 
intricate operations being carried out by specialist 
surgeons in order to demonstrate their methods 
to a large body of surgeons or students in :+ 

nearby hall. The system provides not only the 
facility of catering for a large audience. but also 
the benefits of an enlarged image. 

During each programme there is Iwo -way 
communication between members of the audience 
and the doctor or surgeon. A moderator in the 
audience relay; questions to the demonstrator 
who. by means of a small pendant microphone is 
able to make any observations to he heard by all 
in the auditorium. 

In surgical demonstrations the compact colour 
camera is mounted on a mobile pedestal a few 
feet from the operating field and shoots hori- 
zontally at a tilted mirror suspended immediately 
aboc the operating field. The image is, of 
course, a mirror image but is corrected electroni- 
calls in the camera. In medical demonstrations 
the camera normally shoots direct and no cor- 
rection is required. A surgical or medical pro- 
cedure in an area of about I -sq. ft. can be 
magnified on the video screen to about 48 sq. ft. 
with all details of techniques. no matter how 
fine or intricate. clearly visible to the audience. 

The vehicle itself weighs 8 tons gross. 2 tons of 
which is accounted for by the colour TV 
apparatus. It is divided into three sections, as 
explained overleaf: 

tco+cral tictt ut Oft, \loi ilc Medic.tl ('otoor Tc:oi.iun Lnil. 
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General view of the monitor sets and control equipment 

Rear Compartment 
This houses the apparatus racks, including the 

encoding equipment which combines the " red." 
" green " and " blue " signals from the camera 
into a composite signal of a type which can be 
carried, if required, over long distances via 
landline or microwave link. N.T.S.C. -type 
coding modified to British 405 -line requirements 
is employed for use in this country; but the 
equipment is suitable for use with other line 
standards. The apparatus room compartment is 
normally staffed by one maintenance engineer. 
Centre Compartment 

This is the control room area, the nerve centre 
of the system. In it sit the technical director 
and vision mixer, two camera control operators 
and the sound mixer, a team working under the 
personal direction of the producer. In this room 
the respective outputs from the two colour 
cameras and the microphones are checked and 
integrated into the " programme " as seen and 
heard by the audience. 

Three colour monitors, type BD.875, each 
employing a 21in. three -gun shadow mask type 
of colour tube, are in use in the control room - 
one for each camera channel and one acting as a 
line monitor. The black -and -white preview 
monitor uses an 8 }in. picture tube, while the two 
picture and wave -form monitors each employ 14in. 
picture tubes and 5in. wave -form tubes. One par- 
ticularly interesting feature is the arrangement 
whereby the colour monitors are underslung on 
a mono -rail system which enables them to be 
withdrawn into the control room proper for minor 
adjustments, to the forward compartment for 
major servicing or to be withdrawn completely 
if occasion demands. 
Forward Compartment 

This, in addition to containing the driver's seat 
and controls (right -hand drive), provides acess 
to the back of the camera control equipment and 
is also designed to give a useful servicing area. 
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The Colour Cameras 
These are Marconi 3 -tube image 

Orthicon cameras, type BD.848, 
the fundamental design of which 
is similar to that of the colour 
cameras supplied by Marconi's to 
the BBC for their experimental 
transmissions in colour. but incor- 
porating various improvements in 
the light of subsequent research. 
The cameras are designed to 
operate via a single 88 -way 
camera cable. two 100ft. lengths 
of which are carried on drums 
in the forward compartment of 
the vehicle, one end of each being 
permanently connected to the 
equipment. Two additional drums 
of 88 -way cable. each carrying 
250ft. lengths are also carried for 
use when the camera has to be 
used even further away from the 
vehicle. 

in the schiele. Display Unit 
The main display unit is a 

Marconi colour television projection unit, type 
ßD.876. This provides a picture 8ft. X oft., 
viewed comfortably by approximately 300 people. 
A 21ìft colour television receiver manufactured 
by Murphy Radio Ltd. is also provided as a 
second display unit. for use, if required, in an 
additic ,:I viewing -room. 

The Marconi colour tcicNi,ion projection unit. 
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Television Receiving Licences 
THE following statement shows 

the approximate number of 
Television Receiving Licences in 
torce at the end of June, 1958, in 
respect of television receiving sta- 
tions situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 

Region 
London Postal ... 
Home Counties ... 
4l id land .. ... 
North Fasters ... 
North Western ... 
South Western ... 
Wales and Border Courue. 

fora/ 
1.596.193 
1,020,2,A 
1.122.45' 
1.3 28.944 
1,155.005 

(43.220 
476.721 

Total England and Wale. ... 7,542.829 
Scotland ... ... ... 621778 
Northern Ireland ,., .. 88.698 

( rand Total ... ... 8.253.305 

Closed Circuit TV 
CLOSED circuit television 

was used in connection 
with a banquet at the Connaught 
Rooms, London, on July 19th. 
to join together 17,500 people at 
dinner in five different rooms. 
The main proceedings from the 
Grand Hall were televised and 
relayed to each room. This 
is the first time that closed cir- 
cuit TV has been used in this 
s'. ay. 

BBC Interview Studio 
THE BBC's ness television 

studio. in South Western 
flouse. Southampton, w a s 

brought into use on 30th July 
and now enables local interviews 
to he broadcast either on the 

.BBC national television network 
or from the transmitter at 
Rowridge, in the isle of Wight. 
only. 

Picture and sound signals are 
relayed to the Rowridge site by 
a micro -wave radio link trans- 
mitter installed on the roof of 
the building and working in the 

4.60'1 Mc. r. hand. ". hen received 
Uhl signals can he switched for 
local transmission or to London 
for distribution oser the com- 
plete BBC TV network. 

Burnhope Pilot Transmitter 
Aerial 

ORK is proceeding on the 
aerial which w-ill.send out 

the first ITV signals from the 
I.T.A. site at Burnhope. The 
array comprises four channel 
eight horizontal dipoles stacked 
to give additional gain. It will 
be fixed to the side of the main 
mast about the 400ft. level. 
Owing to the love power avail- 
able at this stage the inevitable 
1os_scs in even a very low loss 
feeder preclude its use at greater 
heights. The pilot transmitter 
is expected to be on the air 
about mid -September. 

" A Beginner's Cj uide to Tele- 
vision " 

OVER 4,000 copies of the 
`J ° Beginner's Guide to TV 
were taken up by the book- 
sellers on the first day of pub- 
lication (July 20th) and repeat 
orders are received daily from 
all over the country. There is 
still time, however, for you to 
obtain a copy although it is 
obvious that the first edition will 
soon go out of stock. 

Band III Channel 
THE P.M.G. has stated that he 

will not publish the advice 
he has had from the TV Advi- 
sory Committee on the alloca- 
tion of further channels in 
Bands 3. The P.M.G., however. 
has adopted a suggestion which 
will provide a first coverage of 
98 per cent, and another Band 3 

service 
coverage. 

t >t.ibstatttial national 

TV in Scotland 
THE P.M.G. was also asked 

to take steps which would 
enable the BBC to bring tele- 
vision to Sutherland and other 
Scottish counties, the popula- 
tions of which are denied tele- 
vision because they are so small 
iii numbers that the service 
would not pay. The reply was 
that the BB(', in view of its 
limitations on capital expendi- 
ture and its existing commit- 
ments, will not he able to start 
any extension of its TV service 
to the areas concerned before at 
least 1960. 

TV Tubes in Australia 
tANDARD cathode ray tubes 

are nov. being manufactured 
in Australia in quantities to sup- 
ply the entire Australian 
market. Last year. over 100,000 
tubes were produced. Off - 
standard tubes are not made in 
Australia. No licences have 
been issued for the import of 
standard tubes. 

Training Student Apprentices 
THE I.E.E. has recently pub- 

lished a report on the edu- 
cation and training of student 
apprentices. Copies arc avail- 
able from the Institute at Savoy 
Place. London. W.C.2, at 2s. by 
post. 

BBC Television Centre 
THE new BBC Television 

Centre is now under 
. con- 

struction at the White City. 
London. Date of completion has 
not yet been announced. 

TV Reception at Hastings 
THE P.M.G. Was reeentls 

asked whether in view of 
the low standard of TV recep- 
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tion in Hastings, he has con- 
sidered erecting a satellite 
transmitter. The questioner 
was informed that there had 
been an improvement in recep- 
tion in Hastings, following the 
increase in the power of the 
Crystal Palace transmitter last 
December. There is still diffi- 
culty, however, in some parts of 
the borough. and the possibility 
of using a satellite is to be con- 
sidered by the corporation along 
with the claims from other 
areas. 

BBC Folkestone Station 
THE BBC low -power satellite 

TV transmitter at Crete 
Way Down, Folkestone, com- 
menced experimental transmis- 
sions early in July. The trans- 
mitter is designed to work un- 
attended, and is of a type 
developed by the BBC for im- 
proving reception over limited 
areas. It transmits in Channel 4 
(61.75 Mc /s for vision, and 
58.25 Mc /s for sound) using a 
directional aerial. As the trans- 
missions are horizontally polar- 
ised, receiving aerials must be 
erected in the horizontal posi- 
tion. 

Technical Details 
THE new station transmits in 

Channel 4 (vision 61.75 
Mc /s, sound 58.25 Mc /s), and 
uses a directional aerial so as to 
provide the maximum signal 
strength in the town. The 
transmissions are horizontally 
polarised, which means that 
receiving aerials will need to be 
erected in a horizontal position. 
It is expected that good recep- 
tion will be provided for some 
40.000 people living in Folke- 
stone, but at some low -lying 
points in the shadow of the cliffs 
the signal will be weakened as a 
result of screening. Most 
viewers in Folkestone will find it 
worth while to tune their 
receivers to Channel 4, and to 
install horizontally mounted 
aerials designed for reception on 
this channel. 

Viewers who are doubtful 
whether the new station will give 
better reception in their particu- 
lar locality than is obtainable 
from the Crystal Palace station 
on Channel 1 should consult a 
local radio dealer. If the receiver 
is of the older type designed for 
Channel 1 only, some adjustment 
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by the dealer will 
be necessary to 
change it to 
Channel 4. 

TV History 
FOR the first 

time in TV 
history, publicity 
material with 
special music will 
be permitted dur- 
ing the test signal 
transmissions 
which precede the 
opening of a new 
independent 
station. 

Southern Tele- 
vision has pro- 
duced this new 
promotional idea 
in agreement with 
the Independent 
T e l e v i s i o n 
Authority. 

Interspersed 
with the full power 
test signals which 
began on August 
1st were transmis- 
sions of slides 
" starring" t h e 
" Running Man " 
advertising symbol of Southern 
Television urging the public to 
be ready on August 30th -the- 
theme of the £50,000 regional 
campaign. 

These slides were backed up 
by a full orchestral recording of 
" Southern Rhapsody," Richard 
Addinsell's lovely signature tune 
for the station. Eric Winstonc, 
Director of Music, has cut the 
disc, which has an announcer's 
voice breaking in three times 
saying, " You are listening to 
' Southern Rhapsody.' composed 
by Richard Addinsell and played 
by Eric Winstone and his 
Orchestra. This is the signature 
tune of Southern Television. 
Programmes begin August 30th." 

The record will be played 
every half -an -hour during the 
test signals. 

The full power signals (100 
kilowatts E.R.P.) will be trans- 
mitted for 12 hours daily from 
10 a.m. to 10 p.m. except on 
Sundays. 
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The Pilot Transmitter which will send out the first 
ITV signals at the I.T.A. site at Burnhope. 

Technical Liaison 
HE Department of Scientific 
and Industrial Research has 

recently published a booklet en- 
titled "Small Firms With Big 
Problems," and it shows how re- 
search institutions can help 
small firms unable to employ 
scientists and technologists. The 
booklet is available free from 
D.S.I.R. Lending Library Unit, 
20. Chester Terrace, Regent's 
Park, London, N.W.1. 

Third Television Network? 
HE Post Master General has 

stated that no decision has 
yet been reached on the appli- 
cation made by the BBC and 
I.T.A. for alternative television 
programmes. 

Dublin Radio Show 
ATRIAL commercial TV ser- 

vice will not operate during 
the Dublin Radio and Television 
Exhibition to be held this year. 
The idea has been negatived by 
the Irish Minister for Post and 
Telegraphs. The Government 
proposes to take no action as 
regards the TV services until the 
Television Committee has issued 
its report. 
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A NEW SERIES 

PRACTICAL TELEVISION 71 

THE idea of the follmtiing article was 
prompted by reading the queries section in 
PRACTICAL TELEVISION. Similar types of 

questions are asked with great regularity month 
by month, so the author has written down as 
many faults of an everyday character as he could 
think of and collated 
them' under 143 different 
headings. It was then Sound 
realised that some of /F Amp 
these readers were evi- 
dently newcomers to 
the television field, and 

r 

Analysing and 
Servicing TV Receivers 

No. i. -The Receiver Explained 
By " Diadem " 

had not fully mastered the art of reading a 
television theoretical diagram. otherwise most of 
the questions could be cleared up by some 
technical knowledge and a careful study of the 
diagram. But to be fair to other querists not 
all problems can be solved b!, this method. as 
some sets have faults peculiar only to one 
particular model, and only the engineer with 
practical experience of this model could answer 
the unusual problem quickly. which may have 
taken him some considerable time to find out for 
himself when he first handled it. 

It was, then. with this in mind the author decided 
to analyse the function of the most important 
components in all the main stages of a receiver. 
as it would not be much use telling the reader 
who has a frame cramping fault to test the frame 
amplifier feedback linearity coupling capacitor if 
he did not know where it was situated. 

Sound 
Detector 

Sound 
Rejector 

Vision and Frequency Vision and 
Sound -Changer Sound 

P.F Amp. Mixer l,F Amps 

Fig. 1. -A block dia- 
gram that will enable 
readers to follow 
the stage - by - stage 

explanation. 
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enable newcomers to follow the stage -by -stage 
explanations as we proceed with the article. The 
polarity of the vision signals, sync pulses and 
timebase wave -forms are shown for the average 
receiver of magnetic C.R.T. and flyback ENT 
types. Divergencies of polarity exist, of course, 
but these will be explained as the article proceeds. 

Contrast 

Fig. 3.- Method of controlling the I.F. and R.P. stages 
by a single control. 

The Various Stages 
To help readers service their old and new 

receivers, diagrams that are little seen these days 
will be reviewed as well as some of the later 
types. The stages to be reviewed with a list of 
faults at the end of each section are: 

The vision stages. 
The sound stages. 
The sync separator including fly- 

wheel and clippers. 
The line timebase, 

including how the 
thyratron works. 

The EHT supplies, 
including flyback, 

The R.F. amplifier is common to both vision 
and sound, the amplified signal is fed into the 
frequency changer stage, the resultant sound and 
vision I.F. signal is then further amplified; it is at 
this point we tap off the sound signal and pass it 
through a further sound I.F. amplifying stage 
before applying it to the detector; a noise limiting 
stage usually incorporated in the same glass 
envelope as the detector reduces any external 
interference and prevents it from reaching the 
sound output stage in any annoyable proportions. 

Now let us return to the sound and vision I.F. 
stage; a sound rejector coil is incorporated at this 
point. and only the vision signal passes on for 
further I.F. amplification. The signal is then 
passed to the detector stage, and in this case a 
positive -going video signal is fed to the video 
amplifier and its negative -going output feeds the 
tube cathode and any interference pulses arriving 
at the tube are clipped by the vision noise limiter 
valve. 

H.T+ 

Mixer 

Separation of Pulses 
The positive -going synchro- 

nising pulses appearing at the 
video anode are fed to the sync 
separator valve along with the 
vision signal. The picture 
signal is then removed, only 
the line and frame pulses 
remaining. These negative - 
going pulses are then separated 

H.T.t0. 

Mixer 
Grid 

VI 

Fig. 4.- Another form of biasing. 

mains, ringing choke and R.F. EHT. 
The frame timebase, including how the multi - 

vibrator and blocking oscillator work. 
The cathode -ray tube and electromagnetic focus. 
Projection receivers. 
Electrostatic receivers including the Miller - 

transitron timebase. 
The power supply and miscellaneous faults. 
If the reader uses the articles in conjunction 

with his own circuit diagram it should be possible 
to repair most receivers that have appeared during. 
the last ten years. 

The Block Diagram 
A study of the block diagram (Fig. 1) will 

o-- 
Balanced L 

Input 
o 

o 
Coaxial I C 
input 

R 

O 
Se sitil.>_y Control 

Pig. 2. -Input to the sound and vision 12.1, . amplifier. 
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from one another by a resistance capacity network 
called a differentiator and integrator, and to make 
sure these pulses are separated cleanly line and 
frame clippers are incorporated prior to the 
generators. But these clippers are optional. The 
sync pulse output from the clippers in this case arc 
positive- going. These sync pulses originating in 
the studio lock the camera and the receiver to the 
correct frequency. The camera and receiver start 
scanning the scene at the same instant and are 
kept in step by a line pulse transmitted at the end 
of each line scan and a frame pulse at the end of 
each frame scan. When the line and frame 
generators are working correctly it is possible on 
arrival of these pulses to lock the generators to the 
transmitted frequencies of 10, 125 c.p.s for line 
and 50 c.p.s for frame by means of the hold 
controls. The hold control varies the frequency 
of the generators, as the control is rotated we 
come to a point when the generator frequency 
coincides with the transmitted frequency and the 
generator locks and the picture becomes 
intelligible. 

Sawtooth Waveform 
The output from the generators is a sawtooth 

wave -form, this is fed to the amplifying stage. The 
wave -form is positive -going on scan and negative - 
going on flyback and the output from the amplify- 
ing stage is the reverse polarity of the above. 
This sawtooth wave -form is now fed to the scan- 
ning coils on the tube neck. The efficiency diode 
reclaims the energy which would otherwise be 
lost during the flyback. and the E.H.T. rectifier 
supplies smoothed D.C. for the tube anode. The 
1-1.1. supply is the conventional A.C. or A.C. /D.C. 
supply. Newcomers who are contemplating alter- 
ing their old receivers from soft valve thyratrons 
to hard valve timebases and rebuilding the time - 
bases in general to enable a larger tube to be 
scanned, may find the timebase polarity markings 
which appear throughout the article helpful in 
avoiding disappointing results. 

The R.F. Stage 
The input to the sound and vision R.F. ampli- 

fier is arranged to suit either a balanced twin 
feeder cable or the more popular co -axial type. 
The signal is fed through the isolating capacitor 
CI to the tapped secondary coil. The signals are 
then amplified by the valve and the amplified out- 
put appears across the R.F. transformer primary 
L3. This is a standard straightforward arrange- 
ment for most R.F. amplifiers. The only part of 
the circuit likely to puzzle newcomers is the 
numerous types of variable biasing networks 
available. 

When in a strong signal area a gain control in 
the first stage is essential, this prevents overloading 
the mixer stage and causing cross modulation. 
RI being variable allows the bias and hence the 
sensitivity of the valve to be adjusted according 
to the signal strength in the area from where the 
set is operated. This may seem a simple arrange- 
ment. but there are other factors to be taken into 
consideration; by adjusting Rl the characteristics 
of the valve, the input resistance and capacitance 
and the mutual conductance are altered. When 
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Rl slider is near the earthy end of its track the 
bias voltage is increased and the gain drops and 
there is a fall in input capacity, but the input 
resistance rises; this is good but unfortunately this 
alters the tuning of L2 and reduces the bandwidth 
which, in turn, causes a drop in picture quality. 
This trouble can fortunately be overcome easily 
by applying a very small bias to the control grid 
through R2, this helps to overcome the trouble 
and it reduces to negligible proportions the change 
in input capacity when adjusting RI (Fig. 2). 

Strong Signal Areas 
In strong signal areas it is sometimes necessary 

to control the first I.F. stage as well as the R.F. 

Fig. 5. -An aerial attenuator. 

stage, and Fig. 3 shows how it can be done with a 
single control without introducing any of the 
undesirable effects mentioned in the previous 
paragraph. 

Another form of biasing is shown in Fig. 4, it 
will be noticed there is no by -pass capacitor across 
R6. The gain control R5 is part of an H.T. 
potential divider R3, R4. R5; the gain of the 
valve is varied by the operation of R5 by varying 
its cathode bias. this results in a change in input 
impedance as mentioned previously, but this is neutralised by the negative feedback developed 
across R6. 

The unusual arrangement in Fig. 5 is really an aerial attenuator, but it also acts as a semi - variable gain control by varying the cathode volt- 
age in five steps. You will notice R7 and R8 are again un- bypassed. 

(To be continued) 

WIRE AND WIRE GAUGES 
3/6, or 3/9 by post 

From George Newnes Ltd., Tower House, Southampton Street, Strand, London, W.C.2 
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RECENTLY DEMONSTRATED IN 

THE STUDIOS OF ASSOCIATED 

REDIFFUSION LTD. 

(Concluded from page 8, August issue) 

MINCE the recording is FM, and 
therefore recorded to satura- 
tion level at all times, no 

erase head is required. 
Also on the control track are 

edit pulses spaced at one -field 
intervals at the bottom of the 
vertical synchronising lines. The 
edit pulses are recorded by the con- 
trol track head and originate in the 
master control units as a derivative 
of the vertical synchronising lines. 

Editing and Splicing 
The latter part of the vertical synchronising 

signal represents a blanking time between tele- 
vision fields. The editing pulse marks where this 
blanking time appears. If the tape is cut and put 
back together during the blanking periods, there 
will be no roll -over on the television screen when 
the tape is played back. To make the editing 
pulses visible, a solution containing carbonyl iron 
is applied to the tape prior to making a cut. The . 
iron particles adhere to the tape according to the 
magnetic pattern made by the recording, and 
clearly reveal the editing pulses. The tape is then 
put in a jig and the cut is made along the line 
in the video pattern which is marked by the 
editing pulse. Splicing tape is then applied to the 
back of the tape to hold the spiced ends together. 
After the splice has been made, the carbonyl iron 
particles wipe off easily. 

Playback Switching 
During replay, it is necessary to derive the 

amplified output signal from one head at a time. 
switching from one preamplifier to the next (at 
a moment in the transmission when minimum 
disturbance will be introduced into the reproduced 
picture), and later to demodulate the amplified 
r -f output of the playback heads. Electronic 
switching accomplishes this purpose. 

A network of coincidence gates is employed 
with a " get- ready " signal sent to each gating 
tube in turn from the 240 -cps photocell source; 
a " go " signal is delivered with precision to each 
gating tube from the television signal itself. 
Switching occurs only on the back porch of a 
horizontal pulse. Therefore it does not appear 
in the reproduced picture, even as a transient. 

The multi -grid gating tubes pass the r -f signal 

to their plate circuits only when each of two 
grids is raised to a predetermined level of bias. 
Thus the coincidence of two positive bias signals 
is used to trigger each of the four gates 
consecutively. 

The photocell output is delivered to the 
sequential switcher, as well as to the servo 
amplifier control system. This 240 -cps signal, 
whose phase is directly related to the instan- 
taneous position of the rotating head drum, is 
fed through a vernier phasing control to a 
90- degree lag network that controls two related 
channels in conjunction with the other signals. 
The same signal is continuously fed to a fre- 
quency doubler and to an in -phase network. 

The in -phase 240 -cps signal is clipped and fed 
to a phase splitter, which produces two signals, 
one iti -phase and one 180- degrees out -of- phase. 
These two signals are applied to the gating tubes, 
the in -phase signal to one of the grids of gate 1, 
the opposite phase to one of the grids of gate 3. 
These are the same grids to which the amplified 
r -f from heads one and three is fed. 

The same 240 -cps signal, after passing through 
a 90- degree lag network, is similarly clipped, fed 
to a phase splitter, and applied to the control 
grids of gates two and four. In the same way, 
these gates receive the amplified r -f output of 
heads two and four at intervals of 90 and 270 deg. 

Present Development 
Performance of the " Videotape " recorder, in 

the form in which it exists in 1958. has been 
considerably improved over that obtained from 
the experimental unit first displayed in 1956. 

The development of special tape, with surface 
(Continued on page 77) 
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Announce NEW PRACTICAL WAY 
OF LEARNING AT HOME 

NEW- completely up -to -date methods of giving instruction 
in a wide range of technical subjects specially designed and 
arranged for self -study at home under the skilled guidance of 
our teaching staff. 

NEW -experimental outfits and lesson manuals ar_ despatched 
on enrolment and remain the student's property. A tutor is 
allotted to each student for personal and individual tuition 
throughout the course. 

Radio and television courses, with which specially prepared 
components are supplied, teach the basic electronic circuits 
(amplifiers, oscillators, detectors, etc.) and lead, by easy stages, 
to the complete design and servicing of modern Radio and T/V 
equipments. 

If you are studying for an examination, wanting a new hobby 
or interest, commencing a career in industry or running 
your own full -time or part -time business, these practical 
courses are ideal and may be yours for moderate cost. Send 
off the coupon to -day fora free Brochure giving full details. 
There is no obligation whatsoever. 

Courses with Equipment 

RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS 

CHEMISTRY PHOTOGRAPHY 

ELECTRICITY CARPENTRY 

ELECTRICAL WIRING 'HI -FI' 
DRAUGHTSMANSHIP ART etc. 

E.M.I. Facto in: 
at Hayes 
England. 

EMI INSTITUTES 

Instructional 
lesson 
manuals. 

Fill in for FREE BROCHURE 
E.M.I. INSTITUTES, Dept. 138X, London, W.4. 

Name.. ..._ ._ ................._._._..Age 
(Il undo- 21 

Address 

BLOCK 
I am interested in the following subject(s) with/ CAPS 

PLEASE 
without equipment 

h 
._ .....,.. _. ................ 

(We all not worry you with erro ^al visits) SEP.'53 icio, 
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WONDERFUL OFFER OF A.M.- F.1N1. CHASSIS AT £14 (P. & P. 10/ -) 
Why buy a F.M. Tuner at the same price ? 
Tapped input 200 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15" x 6}" x 51" high. New manufacture. 
Dial 141" x 4" in gold, red and deep brown. 
Pick -up, Extension speaker, Ae., E., and Dipole sockets. 
Five " piano " push buttons -OFF, L.W., M.W., F.M. and 
Gram. Aligned and tested. With all valves. 
Covers 1,000 -1,900 M. ; 200 -500 M. ; 88 -99 Mc /s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
Speaker & Cabinet to fit, polished, with back, 70// -. 
10" x 6" ELLIPTICAL SPEAKER 20/ -. 
TERMS :- (Chassis) £5 Down + carr. and 5 Monthly 

Speaker £6 down + carr. and 6 Monthly Payments of £2. 

GRAMOPHONE AMPLIFIER with 
Sin. SPEAKER 

WHY PAY MORE ? POST 36/0 --) 

On Fabric -covered Baffle 121" x 5 ". 
Mains and Output Transformers. Metal Rectifier. 
ECL82 Valve. Tone and Volume. Controls. On -off 
switch. Plenty of Volume. Fully Guaranteed. Two 
Knobs supplied. Ready to play. 

Payments of 38/ -, or with Cabinet and 

BEST VALUE FOR MONEY 
IN CONVERTERS 

E.T.A. high gain converter. ALL 'I' ''ÍÌ CHANNELS ALL AREAS - 
ALL SETS. (For twin feeder 
input use a matching transformer 
at 5/- extra.) Direct switching 
I.T.A. to B.B.C.) ; internal power 
pack ; valves PCF80 and PCC84 ; 

moulded cabinet 81" x 4" x 6 ". 
No alteration to your set ; fitted in 10 mins. 1 

guarantee. Terms -see opposite. 

£5.5.0 p p. 
2 months' 

EXTENSION SPEAKER in walnut finish cabinet. 
611" high quality speaker, P.M. 2 -3 ohm. ONLY 29/6 
(p. & p. 3/ -). Brand new. 

Write for details of our 2 Valve + Rectifier Portable 
Guitar Amplifier in Carrying Case. Less than £8. 

BATTERY ELIMINATOR. Converts your Battery 
Set to Mains. For 4 Low Consumption Valves (DK96 
range). 90 v. 15 mA. and 1.4 v. 250 mA., 42/6 
(2/6 Post). 200 -250 v. A.C. Size 52" x 32" x 2 ". 

Posted Orders to Camberley, please. Delivery by return. 
Terms :-One -third down and balance plus 7/6 in 
four equal monthly payments. Postage with down 

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

GLADSTONE I[ %I)IO 
82B, High Street, Camberley, Surrey, and 3, Church Road, Redfield, Bristol. Tel. : 51207. 

FOR / VALVES 
A 

GUARANTEED ALL 
TESTED 

BEFORE DESPATCH //g)\ 

AC4PEN ECH7310:6 
ECH42104 

AC/TH] ECH8111'- 
34/9 ECL811 13 6 

ATP4 3 0 ECL82 13-- 
A231 12'8 EF22 8'6 
CBL31 24'4 EF36 8;- 
(xH35 24 4 EP37A 12- 
CL33 202 EF39 8;6 
CYS1 17 5 EF40 14 6 
1)5F96 10 6 EF4I 9.9 
DF96 10 8 EF42 14'- 
1)1163 9'- EF30. 4r- 
0596 10 6 EF54 6!- 
1)1.98 10;6 EF55 10 - 
DN70 8'6 EF80 8 6 
115.60 1,6 EF01 0 - 
EABC80 EFer) 14 6 

10:- EF89 10'- 
EAF4210;6 E532 8'6 
RBI) 2 - EL32 5 6 
EB41, 97 ELI') 20 2 
EBC33 7'6 
EBC41 10'- 
EBF90 10.'8 
EBF89 18/1 
2111,21 2414 
281.31 249 
ECC84 10¡3 
ECC9S 9 6 
ECF90 13,6 
ECF82 13 6 
ECH21 24;4 

ELIO 2710 
21.41 11,- 
EL42 12 -21.94 

1016 
EN34 10 6 
ER9'1 106 
ENSI 11 6 
EY:71 156 
EY00 13'6 
5240 9'- 
1741 10'- 
E280 8 9 

EMI 11 10 
E290 81- 
E1148 2¡- 
Fe4 309 

1;232 121- 
1130 5¡- 
HL23DD 

6,6 
5405 91- 
KF35 8!6 
5532 28!- 
K1.r.32 86 
K'r2d 5'- 
KT33C 10'- 
1(T36 27 10 
KT:i.Y 1216 
5.164 15'- 
KTK'61 6'- 
KTW63 7,6 
KTZ41 6 6 
NE'2l 7'4 
311141 71 
NNP4 312/6 
519P4,7 12,6 
537 1811 
N78 12'6 
DZ4 66 
1.41 8.0 
PCCS4 10'- 
PCFfN) 184 
PCF82 120 
PC1.02 126 
P:L83 14,6 

PI.39 27 10 
PIA1 18 - 

P1.82 8 6 
P1.83 11'6 
PX25 121 
PY80 91- 
PY81 101- 
PY82 9/- 
l'Y83 10/- 
PZ30 g0/11 
PEN4DD 

27/10 
PEN 4VA 

16f- 
PEN2S 6/- 
PEN 44 

27/10 
PEN43 

27116 
PEN46 71- 
PEN320A 

41- 
PENA4 151- 
QP2l 716 
216 2710 
RIO 1316 
8P41 3'- 
8P61 3/- 
141 8414 
TM 27!10 
U10 1014 
1714 

(DW4/500) 
8;6 

1722 
U'25 15,'- 
U26 13/6 
1537 27/10 
U45 15f- 
U50 6/- 
11329 1416 
1740:: 17/5 
1.7404 11'10 
11801 31'4 

1,5E0.10 
10 /6 

Ú77F42 10/6 
UB41 9/6 
UBC4I 10/- 
UBF80 9,5 
UCC8420i11 
UCF811 28!- 
UCH42 10;8 
UCH81 1116 
UCL82 23,'- 
UCL83 2519 
171,41 10(6 
15911 10/6 
UF89 10/0 
ÚL41 10/6 
UL44 27/10 
1148 24414 
1194 11/6 
1716 90¡11 
1178 27/10 
U159 8/6 
UY41 8/6 
UY85 10/- 
VP2B 8/- 
VPI3C 3/6 
VP23 86 
VP4I 8,'6 
V R105 /30 

el- 
V RÚ10 41- 
VR150/30 

VU120A 8/6 
VÚ39 
(3(ÚI2/14) 

819 
VL'111 216 
W77 816 
W729 13/6 
X63 1116 
X78 a2/a 
X79 1116 
YO3 9;- 

2309 9,'6 0356 7 8 6167M 6/8 6 301.3 12 6 12Q701 7;6 
Z359 9;6 68E6 8 - 6580 81 7137 8'6 128477 116 
Z759 9'6 61601c 24 4 65801 10 /- 7C5 8;- 19807 7/6 
1A3 3 6 68116 111- 6525 20;11 706 81- 124117 916 
1A5CT 6; - 6336 9 ;- 61.60 9(- 706 13'6 12017 8'- 
102 116 0BR7 11/6 6L7 7/6 7H7 9 - 12057 61- 
1050T 12 6 613W6 816 657 718 7Q7 9 - 1201.7 ß ;- 
1D3 12 8 11311'7 101- 6P29 27/10 707 916 1281)701 
106 12 8 604 7/- 60370 91- 7Y4 13ï6 1718 
12501 10 6 60501 6/6 6Q7(11 9/- 81)2 219 120Q7 8;6 
11.4 6 -6 606 5/- 6057(11 8'- 9112 3 -6 1487 14/8 
1L1)5 3/6 6C8G 51- 6807 7,6 10F1 BUR- 151)2 7(9 
155 1018 601110 31/4 68117 0'- P1.18 15f- 191106G 
1R5 8iß OCHO 94 60.17 8,6 1256 616 24,4 
194 1010 61)6 5/- 6657 81- 1277H8 11/6 2001 18/- 
105 74 6F60 7/6 681.701' 81- 12516 1016 20E2 27,10 
1T4 7,- 61,601 7/8 66N701716 12517 9!- 20PI 27/10 
1175 7/6 6F13 141- 00Q7 9/3 125176 10 9 20P3 21x4 2026 1'6 6F13 14'- 6U40T 14/- 12AÚ7 8 - 
2X2 416 6060 4'6 605/6058,8 125X7 9 - 20P5 20/11 
3A4 7f- 6116 2,6 61550 816 121356 9 - 25560 11'6 
306 5'- 011601 2 6 1170 8/6 1213E1 10,- 255.60110/- 
3(44 9'- 62551 616 81/6(1 7/- 121160T 3,- 252/50 9'9 
31)501 9/6 6J6 6'- 6VOOT 7'- 12J501 41 2524 96 
384 8/- 6170 64 OVIN 8/6 1227(1110,6 2525 ' 10,'- 
3V4 9:- 63751 9!- 6X4 718 12570T 7,6 2528 10,- 
401 8f- IKO(1T 7 - 615(9 7/- 12K8OT 30E5 1116 
52402/ 9,6 61(70 5 - 6X5(11 71- 13'8 30P4 21'7 
51140 91- 
31-3d 8/- Is 
523GT 8r- Our 1958/9 Fully Illustrated CATALOGUE 

of components and accessories -invaluable for enthu- 
siasts and engineers -is now available. Send If- in 
stamps for your copy. 

SOPII 12,6 
3OPLI 12/0 
311601 9;6 
2525 919 
3ÁW4 8,6 
35Z4GT 8,'- 
42 8/- 
352101 9,- 
50(1 31,6 
19471)60 

91/4 
501.601 8/8 
73 11;8 
77 ' 7/6 
80 8'6 
142BT 86 
185BT 84/9 
2101)0T 4/8 
210VPT 818 
807 8,8 
934 2¡- 
953 4/9 
916 316 
9001 5/6 
9003 6/6 
9004 6/8 
9006 5;6 

524E 10'- 
6A7 13 - 
6AIC 10 - 
65(.7 8 6 
05(,3 5 6 
OAKS 8 8 
6AL5 8 6 
65116 9 - 
6AQ5 - 8 
6516 8 6 
65171 10 8 
684 5 - 
6)300 4 

103 LEEDS TERRACE 

WINTOUN STREET 

NAME 

ADDRESS 

PT. 

TERMS : Cash with order or C.O.D. Postage and Packing 
charges extra, as follows : Order value 10/- add 1/3 ; 20/- add 
1,9 ; 40/- add 2/6 ; E5 add 3/6. Minimum C.O.D. Fee and postage 
3/.. For full terms of business see inside cover of our cata- 
logue. Personal Shoppers 9 a.m. to S p.m. Monday to Friday. 
Saturday 10 a.m. to I p.m. 
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smoothness much finer than that normally pro- 
vided (or needed) in audio tape, specially formu- 
lated oxides of particularly good short -wave 
length resolution capability and improved 
mechanical characteristics have all combined to 
make possible the routine realisation of signal - 
to -noise ratios of 34 to 36 db, with occasional 
attainment of ratios as high as 40 db. 

Head manufacturing techniques have also been 
refined. reducing the abrasion effect. both on the 
tape and on the heads, to the 
p o i n t where a substantial 
number of heads have proved 
usable well beyond the 100 hours 
which were originally considered 
a practical norm. Tape. too, is 
proving capable, under these 
improved conditions, of being 
reproduced many more times 
without deterioration. and of 
being recorded and re- recorded 
for an aggregate of well over the 
100 passes of the revolving heads 
which at first were thought to be 
the practical maximum. 

Head Deterioration 
Deterioration in heads, due to 

wear, does not produce deteriora- 
tion either in resolution, or in tht_ 
linearity of gray -scale transfer; in 
fact, resolution improves slightl 
as heads wear and only the 
eventual increase in noise tells of 
the approaching end of the useful 
life of the heads. 

The same is true of tape. 
Neither resolution nor gray -scale 
linearity is affected by the gradual 
abrasion of the tape which occurs 
in use. Instead, the signal -to- 
noise ratio slowly begins to 
deteriorate, signifying the end of 
the useful life of the tape. 

Linearity of gray -scale is an 
inherent advantage of the video- 
tape recording process due to the 
modulation system used. Differ- 
ential gain measurements typically give reading: 
of under 10 per cent.: this remains constant being 
quite independent of head or tape condition. 
The live appearance of the video -tape reproduc- 
tion is as much due to linear gray -scale transfer 
characteristic as to any other operating character- 
istic of the machine. 

Resolution of better than 300 lines, with high 
contrast ratio, is readily obtained. 

recording are deteriorated in hardly any visible 
way, resolution and gray -scale linearity being sub- 
stantially identical to the original. (A slight rise 
in noise occurs, but if this is already well below 
visibility in the original the copy will appear 
virtually the same as the original.) 

Adapting the Colour Accessory Unit 
In developing the VR -1000 colour accessory. 

Ampex engineers made its attachment to the 
. _ , .... 

Tape Duplication 
Experience with the recorder in daily network 

and station operation has established the practic- 
ality of making duplicate tapes from an original. 
While there is no method of making copies 
except by connecting one or more videotape units 
as recorders, while another is used as a replay 
machine, the number of copies which may be 
made in this manner is substantially unlimited. 

First -generation copies of an original videotape 

the Ampex VR -100 unit. 

black and white machine as simple as possible. 
In the console. aside from a few minor resistor 
changes. no other modifications are necessary. 

In the existing second rack a new switcher unit 
and processing amplifier will replace the original 
equipment. Additional components in the new 
third rack will include two power supplies, a burst 
separator and gate delay unit. a modulator - 
demodulator unit, burst lock oscillator; single 
channel generator, and a side -band converter. The 
customer must supply a 3.58 Mc /s signal at 
standard level and stability. 

Output will be standard composite NTSC colour 
signal at standard level. Interlace of frequency 
components between Y and the L and Q signals 
will not be maintained. - 

After the colour accessory has been, installed. 
the VR -1000 will record and reproduce either 
black and white or colour signals. 
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TELEVISION TROU 31 
Their Symptoms and How They May be Cured -2 

By G. J. King 
THE previous article under this title dealt with 

faults relevant to the timebase circuits of 
certain models of the Alba range, and 

in order to maintain ease of future reference 
and continu'ty of presentation, timebase faults 
will also hi. dicussed in this article, but in 

HT.r 
A 

30KC1 
VP7 
Frame 
Hold 

220v. 

H,T Line 
R34 

?QM() 

34 v 
V/2 . 2 To Frame 
IOFI 

C33 
OIF 

To cathode of VE 
(Video Amplifier) 

Fig. 1.- Circuit of the frame oscillator of the Baird 164. 

relation to models of the Baird range. The idea 
is to deal with timebase faults which occur in 
receivers of popular make -running through the 
various models in alphabetical order -and then 
to follow on with the host of faults which occur 
in other circuit sections and which give rise to 
symptoms of an entirely different nature. 

The alphabetical tie -up with regard to makes 
will still be adopted, but each model will be 
considered from the fault symptom under dis- 
cussion independently. In this way it is possible 
to concentrate attention on a particular section 
of the circuit as applicable to the popular makes, 
and'the reader will acquire a greater understand- 
ing of the associated fault symptoms which may 
enable him to correct a fault on a receiver that 
has yet to be considered in detail. 

As faults in the sync separator section some- 
times affect the build -up of the picture upon the 
screen and, in certain cases, may appear to 
originate from the timebase circuits themselves, 
faults in the sync separator, where applicable, 
will be embraced under the present heading of 
timebase faults. 

Chassis 

Baird T164 Series 
Frame Slipping. -On a number of these models 

it has been discovered that 'a poor frame lock, 
with the picture rolling slowly or locking lightly 

with a wide, dark, horizontal band across the 
centre, is caused by a winding fault in the frame 
blocking oscillator transformer T11. It is usually 
the secondary winding which goes high- resistance, 
but if either the primary or the secondary deviates 
from 550 ohms and 280 ohms respectively, the 
transformer should be replaced if the fault is 
present. 

Short -circuited turns in either the primary or 
secondary of this transformer may also cause 
the symptom, and if adjacent turns are shorting 
a simple resistance check may not reveal the 
trouble. In this case a definite indication of 
short -circuited turns is obtainable by measuring 
the A.C. frame voltage across the secondary 
winding with a 20,000 ohms -per -volt instrument. 
A reading of some 150 volts represents the normal 
condition, while a reading considerably below 
this figure should lead to transformer replacement. 
A meter with a sensitivity lower than 20,000 ohms - 
per -volt should not be used, as it will damp 
the circuit and give a false reading. Transformers 
for this model are obtainable from Direct TV 
Replacements, Ltd., through a dealer. 

As a temporary repair, a 2 megohm resistor 
can be connected between pin 6 of the 10F1 frame 
oscillator valve and chassis, but, whilst this will 
improve the frame hold, the faulty transformer 
will distort the frame sync pulses and considerably 
impair the interlace. 

If the speed of the slipping frame can be 
considerably altered by the frame hold control, 
but it still rolls slowly when the control is at the 

From 
Frane 

Oscillator 

PSI 
SKI) 

V/3 

R33 
IOPl4 

27MI1 
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Coils 

P32 
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I- 

C3T 
50NF n 

VR6 
IKI1 
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Ch ssa 

C2B =1 
321-F C27 

005 
pF 

' 

Fig. 2.-Frame amplifier circuit of the 
Baird 164. 
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end of its range, the trouble is invariably caused 
by an increase in value of the 1.5 megohm re- 
sistor which is connected to the slider of the 
control. This resistor is R35 on the circuit 
diagram of the frame oscillator in Fig. 1. 

Insufficient Height. -This symptom may be 
caused by the value increase of the 2.2 megohm 
resistor (R34) in the anode circuit of the frame 
oscillator valve (V12). though impaired emission 
of the valve itself is sometimes responsible. 
However, if the voltage at the anode of the valve 
is approximately as indicated on the diagram in 
Fig. I, the trouble should be sought in the frame 
amplifier stage, the circuit diagram of which 
is given in Fig. 2. 

A frequent cause of the trouble here is low 
emission of the frame amplifier valve (V13) 10P14 
or deterioration of the electrolytics C29 and C30. 
It will be seen that the frame coils are RC 
coupled to the anode of the frame amplifier valve. 
and, although partial failure of the electrolytic 
coupling capacitor C28 would promote the 
symptom, this component usually goes open - 
circuit completely and cuts off the frame alto- 
gether. It is quite a simple matter to check 
this part by shunting it with another electrolytic 
whose value is approximately the same ; the 
correct value capacitor should, of course, be in- 
stalled if replacement is proved necessary. The 
coupling resistor in the anode circuit rarely gives 
trouble, but if the anode voltage is low and the 
screen and cathode voltages normal, bearing in 
mind that the voltage readings given on the 
circuit are dependent on the setting of the height 
control, then the resistor is probably guilty, and 
in need of replacement. 

Poor Frame Linearity. -There is no variable 
form control on this model, but if the frame 
linearity is far from satisfactory attention should 
be paid to the components associated with the 
control grid circuit of the frame amplifier valve. 
If the coupling capacitor C32 loses its insulation. 
a positive voltage from the frame oscillator valve 
anode will be reflected on to the control grid 
circuit of the frame amplifier valve, which will 
result in severe frame distortion and possibly 
a fold -over at the bottom of the picture: in this 
case, the voltage at the cathode of V13 will be 
above that indicated on the circuit. 

If the remaining components in the grid circuit 
are free from fault. cramping at the bottom should 
lead to a check of the H.T. voltage and the 
emission of V13. 

Trapezium -shaped Raster. -This symptom. 
usually troublesome on earlier types of the Baird 
164 and 165, is caused by short -circuited turns 
in the deflector coils as the result of chemical 
action between the sponge retaining ring and 
the enamel insulation of the wire. This trouble 
is avoided in later versions by the incorporation 
of a polythene disc between the deflector unit 
and the sponge ring. 

Lack of Width. -If the H.T. voltage is reason- 
ably normal (230 volts on the cathode -pins I 

and 8 -of the U801 H.T. rectifier with 230 volts 
on the anodes), the trouble most likely lies 
somewhere in the line oscillator /amplifier stage. 
the circuit of which is given in Fig. 3. The 
symptom is often promoted by R27 increasing 

in value, and this can be quickly checked by 
measuring the voltage on the screen of V14 (pin 
4) -if the voltage is below 76 volts, the resistor 
should be replaced. 

Low emission of the line valve (20P1) is 
another cause of the symptom. but in sets which 
have been in continuous service both the U801 
and the 20P1 often need replacing to secure 
the original full line scan. The artifice of shunt- 
ing the line deflector coils with a 50 -100 pF 
mica capacitor. as a means of decreasing the 
EHT and increasing the width should be practised 
only as a last resort. If the width is well below 
normal and the smaller components are in good 
order. the line transformer is usually to blame. 
This should be replaced with the modified 
version, which is now available; in this case, 
slight modifications to the line timebase circuits 
are also demanded. 

Line Hold Control at the End of Range. -This 
symptom sometimes signifies that the 20P1 is in 
need of replacement. but if the trouble is caused 
by slight alteration in the characteris'ics of this 
valve, improved balance of this control can be 
achieved by connecting a capacitor between the 
control grid (pin 5) of the 20PI and chassis, as 
shown in broken line in Fig. 3; also ascertain 
that R28 and VR5 are of correct value. 

Sluggish Oscillator. -If the receiver is switched 
on with the aerial disconnected or in the absence 
of a signal, the line oscillator may fail to operate 
until the circuit is in some way disturbed. Fig. 3 

shows that the line sync pulses are fed to the 
valve screen, and these under normal conditions 
incite oscillation and bring the generator into 
action. 

(To be continued.) 

ENT 

927 
4Xfl 

L Coils 
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2KLl Hold Chassis 

76 v 

T5: 

0p F 

Fig. 3. -A circuit diagram of the line lime- / // 
base of the Baird 164 series. 
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THE VARIOUS TYPES AND HOW THEY W 

abroad, in an effort to find one which is 
satisfactory for reproducing a colour 
television picture as distinct from its 
monochrome counterpart. While it is 
known that the provision of a colour 
television service is not imminent, various 
international conferences have deliberated 
on the form and standards which this 
service will adopt when it starts. This, 
of course, is quite apart from the 
established colour service which is now 
operating in the U.S.A. 

Three -gun Shadow Mask Tube 
As a prelude to that, considerable 

attention has been devoted to the develop- 
ment of a cathode ray tube which will do 
justice to the colour television service 

and show a received picture possessing hue, 
chrominance and luminance comparable to the 

Projected aperture 
mask ho /es 

SOME years ago a prominent member of the 
radio industry described a cathode ray tube 
as a glass bottle full of emptiness. The 

modern version of this device used for television 
picture reproduction does not fall into this 
category with its precision -made, complicated 
electrode system and flawless glass bowl con- 
tainer exhausted to a high degree of vacuum. 
Still more does the term complication apply when 
attention is turned to the several forms of cathode 
ray tube which have passed through various 
stages of development, both in this country and 

Red, Green 
and Blue 

phosphor strips 

Fig. 3. -The colour grains seen through the shadow mask. 

original scene being televised. One of the most 
successful has been the three -gun shadow mask 
tube (Fig. 1), produced originally by the Radio 

Fig. I (Left).-Law- 
rence three -gun tube. 

Fig. 2 (Right). -A O 0 shadow mask tube. p O 
O 0 00 
00000 O 

O 
0 

Grid 
wires 

B 

Electron beams 
Section of shadow 

mask 

Plate with 
triple sets ofc 
R.B.G. spots 
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Con r ;rie%vision 
-8M2.32 MSZWIII 

DRK By I-I. J. Barton -Chapple, B.Sc. 

Corporation of America. Many readers of this 
journal may be familiar with its structure. but in 
view of its importance it is as well to review 
briefly its main features. 

In this tube there are three guns. or sources of 

© © 
Fig. 4.- Arrangement of the colour dots on the screen. 

electrons, mounted in a fairly narrow glass neck. 
They are so orientated that the three beams con- 
verge on a minute hole in a very thin perforated 

Green response 
for no volts co 

grid 
Red response 
for -1-ve volts 

on grid A' 
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for -ve volts 
on grid 

G 
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Hi 
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r 
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supply 

Fig. 6. -The elements of a modern TV colour receiver. 

comprising blue or green phosphors. Similarly, 
blue and green beams are guided on to their 
correct dots for the excitation of the proper 
phosphors (Fig. 4). 

The structure is very ingenious, the number of 
triangular phosphor elements depending on the 
definition of the picture and due to the dot struc- 
ture this cathode ray tube needs special circuits 
for controlling the dynamic convergence of the 
beams over the face of the tube. Great care 
has also to be exercised to eliminate or neutralise 
the effects of the earth's field. 

Lawrence and Chromatron Tube 
The next cathode ray tube of interest for colour 

television is called the Lawrence or Chromatron 
tube. In the single -gun type (Fig. 5) the face of 
the tube is made up from a series of strips of red, 
blue and green phosphors, but there arc twice 
as many green strips as any other colour and 
they are interleaved to give the strip formation 
of red, green, blue, green, red, green, blue, green, 
etc. These strips will obviously fluoresce when 
the beams of electrons, formed from a gun of 
such a design that it gives a sharp focus at a 

Besm 
of 

electrons "Ó' Grid 

Grid 

Fig. 5.-- Lawrence single -gun tube. 

metal sheet. This serves as a mask and is 
mounted a short distance behind and away from 
the face of the tube which serves as the viewing 
screen (Fig. 2). Each tiny hole in the shadow 
mask has associated with it an area on the 
phosphor screen made up of three red, blue and 
green dots whose centres are located at the corners 
of a equilateral triangle (Fig. 3). The purpose 
of the mask, as its name implies, is to prevent 
the electron beam modulated by the red areas of 
the original picture from impinging on the areas Fig. 7. -Baird with a 1928 colour TV receiver. 
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relatively low acceleration voltage, just strike the 
strips. 

Parallel to this screen and a short distance 
behind it is a grid of wires, and this grid is so 
mounted that there is an accurate alignment with 
the phosphor strips. The grid serves to com- 
press the electron beam. act as an accelerator to 
increase picture brightness and finally to deflect 
the beam so that it strikes the correct colour 

TELEVISION September; 1458 

tion at that moment (remembering that the beam 
is simultaneously carrying out its scanning action) 
with reference to the negatively charged wire. 
For blue fluorescence the voltage applied to the 
pair of grids is reversed. 

At the same time the colour television input 
signal from the receiver has to be switched to 
ensure that when the beam is on any particular 
strip then the intensity of the colour spot is in 
face p /ei 

aseemb /y 

Apertura 
mask 

Fig. 8 (Right). -The Chromatron colour tube. (Left) The R.C.A. colour tube dissected. 

strip corresponding to the colour modulation 
signal from the transmitter. 

The wires in the grid are split into two groups 
so that there are two sets of alternate wires and 
the colour signal deflecting voltage is applied 
across the two sets of coplaner grids. When no 
voltage is applied to the grids the electron beam 
passes between them and strikes the green phos- 
phor strip. To give red fluorescence a deflecting 
voltage is applied to the two sets of grid wires 
and the electron beam is deflected to the left or 
to the right depending on its instantaneous posi- 

Edge purity magnet 

Insulating coating 

,Conductive coating. 

Convergence coils. 

Purifying cod.. 

Blue -beam 
positioning 

magnet. 

Ferrite ring 

Rear support 
assemb /y. 

Front support. 

Fig. 9. -A sketch showing a modern colour tube with all 
the essential parts identified. 

direct proportion to the corresponding colour 
pick -up of the original scene being televised. It 
is obvious. therefore. that there are circuitry 
complications of a high degree, insulation prob- 
lems between alternate wires because of the 
deflecting voltage between them, while grid sag 
and microphony also present difficulties. If two 
wires touch there would be a complete loss of 
picture. 

Single -gun Lawrence Tube 
In addition to this single -gun Lawrence tube, 

a three -gun version has been developed and here 
the need for the high switching voltage necessary 
for the single gun version is avoided. Once 
again the phosphors are deposited on the inner 
face of the cathode ray tube in strips, but there 
is an equal number of strips of each colour 
arranged in a red, green. blue, red, green, blue, 
etc., formation. A wire grid is mounted near 
the back of the tube face with the wires parallel 
to the phosphor strips, but this grid only provides 
a focusing action. The three beams from the 
cathodes are made to converge on the space 
between the wires and form three colour images 
simultaneously. Again grid sag must be avoided. 
but in this case if two wires touch, the picture 
is not lost but a black line appears on the screen 
at the position of short circuit. On the other 
hand this three -gun version of the Lawrence 'tube 
is capable of providing a colour television 
picture of high luminance. 

Baird's First Demonstration 
It was exactly thirty years ago that Baird gave 

the first demonstration of colour television using 
a triple spiral apertured disc as the receiver, with 

1 
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a neon lamp to provide the red section of the 
picture áÁd a helium and mercury vapour tube 
for the blire and green colours (Fig. 11). A com- 
mutator switched the lamps alternatively in circuit, 
one -third of a revolution for the neon lamp view- 
ing and the remaining two -thirds for the other 
lamp. The results were, of course, crude when 
viewed in the light of present day practice 
brought about by the enormous advance in elec- 
tronics but what is not generally known is that 
during the later war years Baird demonstrated a 
new form of cathode ray tube for colour 
television. 

PRACTICAL TELEVISION 

Telechrome Tube 
He called it the Telechrome and developed 

one form of tube for a two colour system and 
another for a three colour one. In the case of 
the former, two cathode ray beams modulated 

Helium 
and 

Mercury 
Tube 

Eye of 
Observer 

Incoming 
signals from 
Transmitter 

Fig. I1. -1928 system for colour 
television. 

Disc 

Mica sheet 

Blue -Green 
Phosphor 

Electron 
beam 

Beam - converging 
pole pieces 

Grid Noi Grid Not 

ilit:i...%1/4111b r .r 
" r`ÌiG' t'I I maowcaia . i lA--` . 

_I_))_ -tilts. 4 .$- 
Getter Grid No 4 Grid No2 
assembly 

Blue -positioning. 
pole pieces. 

Fig. 10. -A sketch of the " gun " assembly of a modern 
colour cathode ray tube. 
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beams were employed. The flat front face of the 
thin mica sheet was coated with the red phosphor 
but the back of the mica was ridged. The set of 
ridges facing one way were coated with the green 
phosphor and the other set with the blue phos- 
phor. The three sets of colour television images 
were, as before, viewed simultaneously by looking 
at the flat face of the mica sheet. The demon- 
stration of this Telechrome cathode ray tube 
took place in the late summer of 1944, but bomb 
damage to Baird's laboratory and ill health -he 
died in June, 1946- prevented him from fostering 
this development to a successful conclusion. 

t _ Orange -Red 
Phosphor 

\ 

Green Phosphor r -Mica sheet 

Electron 
beam, 

/ 

Electron % 

beam Electron 
beam 

Fig. 12. -Baird d lubie and triple team 
cathode ray tube. 

by the appropriate incoming colour signal voltage 
were made to impinge on the opposite sides of 
a thin mica screen mounted in the glass envelope. 
One side of this screen was coated with an 
orange -red phosphor and the other with a blue - 
green phosphor (Fig. 12). This dual combination 
of phosphors had formed on them their own 
respective pictures which were seen simul- 
taneously, one on the front of the mica screen 
and the other through it. By being superimposed 
in this way the resulting picture was one complete 
in natural colour. This tube was demonstrated 
in conjunction with a special form of colour 
television tránsmtter which Baird had developed. 

in, the case of a television signal with three 
separate colour signal modulations,. three electron 

Red Phosphor 

Red 
Phosphor 

Electron 
beam 
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THE SECOND ARTICLE OF A SERIES REVIEWING 

THE LATEST RECEIVERS. THIS MONTH WE 

DEAL WITH FERGUSON AND HIS MASTER'S 

VOICE RECEIVERS 

FERGUSON FULL RANGE MODEL 305T 
THE Ferguson 305T is a 17in. " Full Range " 

receiver incorporating new technical features 
to provide first -class reception in " difficult " 
areas. 

These features, which include keyed automatic 
gain control, flywheel synchronisation, and 
electrostatic focusing. assure reliable performance 
in all regions where sound and vision reception 
may suffer from weak signals or undue local 
interference. An adjustable vision spot suppressor 
is incorporated which can be set to reduce 

The Ferguson "Full Range" Receiver. Model 305T 

interference spots or bands to an acceptable 
level. In addition, both timebases have been 
newly designed and provide adequate scanning 
power and EHT for the tube. 

The picture tube is the latest Mullard aluminised 
17in. rectangular all -glass, flat screen 90 deg. 
deflection angle type. A thin film of aluminium 
behind the phosphor coating of the tube face 
considerably increases the brightness of the 
picture. 

Printed wiring is used in the construction and 
assembly of the sound channel of this receiver. 
Maximum accessibility to all components has 
been achieved by the use of a vertical chassis for 
the receiver assembly. 

The receiver is turret -tuned for all available 
BBC and I.T.A. programmes. The exclusive 
Ferguson " Channel -Lite " selector switch allows 
immediate choice of any desired channel -the 
channel number remains illuminated and serves 
as a pilot light. 

A specially designed stand for this receiver is 
available as an op :ional extra. 

Specification 
Ferguson Model 305T is a 17in. table model 

housed in an attractive walnut veneered cabinet, 
A turret -tuner unit for reception of all BBC and 
I.T.A. programmes is fitted and all technical 
refinements are employed to ensure best possible 
results in fringe areas. 

Voltage Range. -200 to 250 volts A.C. /D.C, 
mains. In the case of A.C. operation the receiver 
is intended for a nominal 50 c/s supply, but is 
suitable for supplies not locked to the National 
Grid system. 

(Continued on page 87) 
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ßEVACUUMEU i.V. ¡UBES 
SIX MONTHS' STRAIGHT GUARANTEE 

Mullard 
In. 
4 MW 36 -22 
4 MW 36 -24 
4 MW 36 -44 
4 AW 36 -21 
6 MW 41 -I 
7 MW 43 -43 
7 MW 43 -64 
7 MW 43-69 

21 MW 53 -20 
21 MW 53 -80 

Cossor 
14 141 K 
17 171K 
17 I72K 

f s. 

5 _10 

5 IO 
5 10 

5 10 
7 0 
7 10 
7 10 
7 10 

10 10 

to 10 

5 10 

10 

7 10 

d. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

o 
o 
o 

Mazda 
in. f s. d. 

4 CRM 41 5 10 
4 CRM 42 5 10 
4 CRM 43 5 10 
5 CRM 53 6 10 
7 CRM 71 7 10 
7 CRM 72 7 10 

21 CRM 211 10 10 
21 CRM 212 I0 10 

Brimar 
14 CI4BM 5 10 o 
14 C14FM 5 10 o 
17 CI7BM 7 10 o 
17 C17FM 7 IO o 
17 CII)M 7 10 o 

14 in. Marconi, Emitron, Ferranti, G.E.C. C5 IO 0. 
17 in. Marconi, Emitron, Ferranti, G.E.C. C7 IO O. 

Carriage and Insurance 12/6 (U.K.). Cash with order. 
Personal Callers Welcome. 

VIDIO REPLACEMENT CO. 
HALES ST., DEPTFORD HIGH ST., LONDON, S.E.B 

Telepihone: TIDE WAY 9506 

BAND III CONVERTOR 
for ANY SET in ANY AREA 
This unit has been widely used since I.T.A. Transmissions 
began to convert all typos of sets, Superhet and T.R.F., to 
receive on Band Ill. 

Unlike many other convertors this unit is small enough to 
be fitted inside your cabinet, enabling the job to appear 
finished and perfectly safe for all to use. 

The wiring is simple to follow, and alignment is not difficult. * IT will convert any set, any age, T.R.F. or Superhet. * IT includes station switching. * IT provides pre -set contrast balancing. * IT uses only one aerial input for both bands * IT provides manual tuning on Band Ill. * IT is totally screened. * IT completely rejects unwanted signals. * IT requires no additional power supply where either 6.3 v. 
or .3 amp. heater line is available. 

CONVERTOR wired and aligned with fitting 
instructions ... ... ... ... ... [3 10 6 

KIT complete in every detail, less knobs ... ... [2 10 6 
KNOBS each ... ... ... ... ... ... I 0 
CIRCUIT and instructions in detail (free with kit) t 6 
KITS made up by customers checked and aligned, 

including post ... ... ... ... ... 12 6 
When ordering please state present B.B.C. Station and I.T.A. 

Orders over E2 post free. 

C. &. G. KITS 
285, LOWER ADDISCOMBE ROAD, 
ADDISCOMBE, CROYDON, SURREY 

Phone : ADDiscombe 5262 

NEW BOXED VALVES ! 
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EQUIVALENT TO FOLLOWING TYPES 
AC/SG GU50 MX40 VP45 -pin 
ACISGVM 1130 I'EN4VA VP47 -pin 
AC/PEN MSPEN 5-pin PEN36C VP4 B 
ACIVP15-pin MSPEN 7-pin PM24D VMS4 
ACIVPI7-pfn MVSPEN 5-pin PP36 VMP4G 
ACI VP2 MVSPEN 7-pin SP45-pin W42 
ACIHLDD MVSPENB SP47-pin 1115 
CY1C MHD9 S4VB 705 
DDT4 MKT4 TDD4 706 
FC4 MS9B URIC 41 MPG 

10/- each 

TELEVISION 
ECC81 9: - 
ECC82 9/- 
ECC83 9'- 
ECC84 1116 
ECL82 141- 
ECF80 141- 

EC 82 l2Ì8 
EF50 41. 
EF50 
(RED) 51- 

SEND FOR 

VALVES 
EF91 ; 6 PT.91 161- 
EF4I il) - 1-162 up- 
EF42 14 - FL83 1218 
EYES 15 - PY80 101 - 
EB91 7'6 PCC84 1L- 
EY51 12,6 PCF82 11 /. 
UF41 10 - PCL82 12/8 
UCL82 15'- PCL83 15/- 
ÚL41 10 - PL83 12 /6 
U26 14 - I PY81 10 /- 

OUR FREE COMPLETE VALVE 

PY82 10, 
PY83 12.'6 
6AI-5 716 
6A 7'6 
8113 716 
6BW7 

1122/166 ßq6 
12AT7 91- 
12AÚ7 9/- 
12AX7 W.. 

LIST 

A SELECTION 
ATI'4 4,- 
ZÁ31 1218 
D42 51- 
DM70 91- 
DK40 10 /- 
EA50 2/- 
EB34 316 
EF92 91- 
0518 1718 
HL2 3/8 
RT2 5/- 
MU14 8/6 

SEND FOR 

FROM 
OZ4 ^ - 
PX25 12/6 
PX25A 1218 
TDD2A 818 
VR105 /30 8/6 
VR65 41- 
X11(1.5 v.) 4/- 
XP l2 v.) 4!- 
Y63 8/8 
Z77 7/6 
1T4 8/- 

OUR FREE 

OUR LARGE 
1115 8i- 
155 8/- 
154 81- 
354 8/. 
3V4 9/- 
504 8/6 
5Z4 10 /- 
6AL5 7/6 
6SN7 7/6 
6SK7 716 
6J5M 51- 

COMPLETE VALVE 

RANGE: 
68J7 7,8 
607 10.'- 
6J6 6/- 
6BX6 9/- 
6SK7 7/6 
6V6G 7/6 
787 9/- 
12A6 7/6 
25A6 101 - 
43 101 - 
50L6GT 10 /- 
807 7,'6 

LIST 

QUARTZ CRYSTAL UNITS IN STOC'H 
Frequency ranges from 1CO! Ws tto :6.7 Mc /s. ENQUIRIES 

SIIORT -WAVE RECEIVER 

10 -60 Mc ¡s III .R a 

(5-30 Metres) 
RECEPTION SE - 

.. 

TYPE 208 :, - ,. ... 
r.a , a t is 

Complete with 6 valves. 26K8C, 2-E1,39, 607(, and 6V6C:. Internal 
mains power yack and 6 v. vibrator lack. Built in 61' speaker. 
Muirhead slow- motion drive. B.F.O. and R.F. stage. Provision 
for 'Phones and Muting and COO ohms. Combined Input 100 /250 v. 
A.C. or 6 v. D.C. All sets to new condition and air tested. I.F. 
Frequency 2 Me /s £6/19/6 Carr. 15 /6. 

PYE 45 Mc /s STRIP TYPE 3583 
Complete with 10- EF50's, EB34 and EA50 valves. Unit is in new 
condition. ABSOLUTE BARGAIN i 

Including modification data 39 / 6 

R.F. UNITS 
Type 25 Switched Tuning 20 to 30 Me/s. Unit includes 3 -51.61, 

10/ -. carriage 216. 
Type 26. Variable Tuning from 50 to 65 Mc/s. Including 2- EF54's 
and EC52. 25/ -. carriage 2/6. 

IT/V Pre -Amp., 45 Mcls Pre -amp unit with 2-V1191 (slight mcdifea- 
taon necessary), 1216. 

IWe Stock a Large Selection of Transistors and Transistor 
Components for all uses. Send S.A.E. for Transistor Com- 
ponents List and Free Suggested Circuits. 

FULL DISCOUNT TO TILE TRADE 
OPEN MONDAY to SAT. 2-6. THURS. 1 o'clock. 

HENRY'S RADIO LTD. 
5 HARROW ROAD, EDGWARE ROAD. LONDON; W.2 

TEL.: PADDINGTON 1008 -9 
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MAKER'S SURPLUS 
COMPONENT BARGAINS 

RIDE ANGLE 33 mm. 
Line E.H.T. Trans. Ferrox- 

cube core. 9 -16 kV. 25'- 
Scanning Coils. Low im., 

line and frame 25'- 
Ferrox -cubs cored Scanning 

Coils and Line Output 
Trans., 10-15 kV. EY51 
winding Line Trans. with 
circuit die., pair 50'- 

Frame Output Transformer 613 
Scanning Coils. Low imp. 

line and frame 176 
Frame or line block osc 

Transformer 4'6 
Focus Magnets Ferrox -core 19 8 
P.M. Focus Magnets, Iron 

Cored 19'6 
Duomag Focalisers 23'6 
303 m/a Smoothing Chokes 15 - 

STANDARD 3.3 mm. 
Line O.P. Trans. No. E.H.T. 1216 
Line Output Transformers 

6.9 kV. E.H.T. and 6.3 v. 
winding. Ferrox -cube 19'6 

Scanning Coils. Low imp 
line and frame 126 

Ditto, by Igranic 14 9 
Frame or line blocking 

oscillator Transformer 416 
Frame Output Transformer 7'6 
Focus Magnets : 

Without Vernier 12'6 
With Vernier 1716 

203 m'a Smoothing Chokes 10'8 

PRACTICAL TELEVISION September, 1958 

THE "STIRLING" SPECIAL OFFER OF 

CONVERTER jj SOLDERING IRONS 
SOLON, ex- Govt., new and unused. 
Pencil bit, 65 watts, 220 -250 v. 
A.C./D.C. List27 /6. Lasky's I6/6 

Price 
Post 1;6. Spare Bits, 1/- each. Spare 
Element (state voltage), 5/9. 

SPEAKER BARGAIN 
Special Purchase of Plessey P.M. 
Speakers, Sin. round or 7in. x 4in. 
elliptical. Lasky's Price 1416 S Post 1/6. 

BAND III 
AVAILABLE ON 

CASH 
PRICE 

6 GNS. 

Post 
paid 

or 
2I /- deposit and 5 nonthly paymsnts of 2i - 

This very efficient CONVERTER employing R.F. 
amplifier ECC85 and metal rectifier is TUNABLE 
OVER ALL 13 CHANNELS and incorporates 
its own power supply for 203 -250 v. A.C. mains. 
Can be fixed to rear of sat or usad as separate 
unit. Metal brown crackle finish case : 43.1. wide, 
7in. deep, tin. high. 

CREDIT S.4_-ì 75R33ì 

TURRET TUNERS. All types in stork - 
Cyldon, Brayhead, Telenge, Valradio. Dascribs your 
set and we will quote you. Prices from 79 6. 

C. R. TUBES, new, unused. 14 ", L14.19.6. 17, 
LI6.19.6. 12 ", £8.19.6. 9", £;.I7.6. Carr. C ins. 22 6. 

MAIL ORDERS TU [[ARROW ROAD, PLEAS.: 
LASKY'S (II . \It'IOW 1tD.) 1.1'D. 

42, TOTTENHAM COURT I111:1D, N.1. 
Telephone : MUSeum 2603. 

370. HARROW ROAD. PADDINGTON. M .7. 
LADbroke 4075 and CUNningham 1 ^'n 

Open all day SATURDAY. Half dau 

COLLAR() 
4 -SPD. MIXE.1 
AUTO -CHANGERS 
RC. 435, incorporates auto and 
manual control. Complete with 
Studio crystal P.U. and sapphire 

£7 1 

p stylus. List E13/17/ -. 76 Laaky's Price 
Post 3/6. 

l' °liar° RC. 457 or "Continental," 
£8.19.6. Post 3/6. 

B.S.R., type UA8, 4 -spd., with latest 
B.S.R. ful -fi P.U., L6.19.6. Post 

IS YOUR T.V. TUBE DIMMING 
YOU CAN EXTEND THE LIFE OF THAT 
TUBE AND IMPROVE THE PICTURE 

Pat. pending. 
Reg. design. 

PRICE 

TYPE SERIES 
For 6.3 volts, 
.3 amp, 12.6 

volts, .3 amp. 
All tube sizes. 
Duodecal base. 

NO SOLDERING 
NO WIRING 
JUST PLUG IN 
IT'S AUTOMATIC 
IT'S GUARANTEED f 

30'- 
Package & Postage Ij6. 

(Postal Orders. 
C.W.O. C.O.D.) 

Sinclair Electronics introduces the first series 
wired plug in booster unit, for all universal TVsets, 
using Mazda & Mullard Tubes & equivalents, 
operating off A.C. mains. Any voltage. For A.C. 
TV sets only (A.C. parallel types can be supplied). 
If not satisfied money refunded within 7 drys. 

SINCLAIR ELECTRONICS, 
247, BRICK LANE, LONDON, E.2. 

Phone : SHO 7424 

RS 
NAIL ORDER DEPARTMENT 

T 211 Streatham Road, Mitcham, Surrey, 
ALL VALVES LISTED ARE NEW STOCK. O Terms C.W.O. or 

C.O.D. Postage 3d. per valve. MITCHAM 6201 
AZ1 158 
A"%31 30:6 
1165 818 
UAC32 9'9 
UAF.1l 8'- 
O.AFOù 916 
UD620 3018 
uF3:; 99 
DF01 816 
11E96 8'9 
1,11719 916 
UK91, 9:- 
IUI01: 10:6 
11E96 9,6 
UL33 9;9 
U L35 15 - 
U1,92 8- 
IIL'J1 S:- 
111.96 8;9 
E:lßCaO 9,6 
EAF'12 10 - 
[:I141 106 
E1191 5'9 
EßC41 93 
EI1F8t1 9 6 
I:111'89 9 8 
IIßL21 21'- 
EßL:ìL 21 - 
11E91 8 9 
EcC3`s 8 6 
EEE40 17;8 
E(,CSI 8.6 
E13282 9. - 
L:CC83 9'- 
E( 1141 10'- 
b:C85 10.6 
ECFO 12,6 
ECFS2 12/6 
I:CH21 21'- 
ECH3ñ 12/6 
ECH42 9,6 
13,7I81 9/6 
I;CL80 1216 
ECLS2 13/6 
11E6 21.- 
EF37A 1013 

1;t?; 35- M1.1 12¡6 UC1.831516 OFUì 1816 
E6'41 9 6 M.S124 15'- UF41 9'- 6200 6/6 
Er.)..! 12 - 511714 10j- UF89 30.- 657GT 101- 
FEW; Y1 4 MX40 16f- UL41 9/6 6K7 4/6 
EF`n 8`- N37 1813 ULM 9;- 6K7GT10/- 
BPe' 7 8 N78 11/6 UUs 23/6 6KSGT 1213 
El'nr 12 - NI42 918 UY41 7/6 6L1 17/6 
Ere!. 10'- NL5:'s 11j3 UVSa 87- CLOG 7/6 
1;[h1l 82 Nlil 1113 VP411 1718 61.19 1218 
E1,92 0- 5727 8/6 1\'17 88 OLIO 21!- 
EI'!c. 19 - Pecs f 9/- W77 9 6 6N7G/GT 
1-1d:. 23 6 PCFSO 12/8 W8151 88 
1 1.1. i 10 - PCI'82 1118 W142 9- G8L70T 7 6 
11,t: 10- I'l'L82 12/6 W719 86 68N7OT8 8 

[.$) 17-6 I'C1.83 1218 W7't, 8 0 6E4 718 
11,N+ 9- PENA411/8 SI, 11.9 G.X:SGT S:6 
FLUV 8'6 P1:N4VA S7 19 - 787 12 0 
BMF,. 10 - 11/6 X.'.. 11 9 7Y4 7 8 
I. 'Si,' 116 P1.6, 161- 'J.'_'t 106 8D3 86 
kms.-. 15- 2318 Z77 108 10C'l 18- 
1V8: 10- 1.1,82 10:- 2162 88 luC2 226 PI ! 13- run 11/8 7.719 36 19F1 226 I VO, 9- PI-80 8/3 1C2 11 9 10L1/11 14 9 

80 i'VSI 9!6 1F:1 86 10P13 226 
17.1, S'- PPtP' 8/6 IR3 9- 12AH8 10- 
1:7.4i 30 8 P1b:I 818 1T4 8:- 12AT6 89 
F 75. , S - PZaO 182 51140 8 6 12AT7 8 9 
F%M 8- Rh. 22'- 5Y3OT 82 12AU7 
7 Zv 7.9 R1U 19/- 57.40 30:- 12AX7 8- 
Id _ 4:6 el'41 3!6 6A9uT 10'- IYBAIì B O 

11-t 3,8 FP61 3/6 RAL.í 5 9 12BE6 9,3 
14 6 TUO.£ 15/. SAMT 9 - P2BH7 10 - 

F1 1C1' 19 6 'r1'22 1218 6AN5 51- 12J7G/OT 
G%:._ 116 157s 8,'- 6AQ5 7/8 10. 

17142 8/6 6AT6 S 3 I2K7GT 
Fí1C+ 10,- 0117 91 (BAT 8 6 10'8 
HB('!, 8'- 11153 9'8 6E1E6 8:3 L°KSCIT 
HILi 2 11.6 U403 9,1 6BJ6 7'8 12 3 
I1T.1::,.11 USOI 271 68117 12 - 12Q7 8'8 

11 6 CABesO 6BWT 8,8 12Q7GT 8 6 
7 6 10.- TBW7 9 8 26E2 23:6 

K1:3:1' 12'6 UAF42 30;- 6BX11 20L1 23 6 
K'I60 166 UBC41 818 6CD6G 27 - 35W4 7;6 
LZ:::U 12 6 772F80 9/6 6ll2 5 9 35Z4GT 8,8 
M1:f43i 1:11142 11/- 61,1 198 6OL6GT ( 7` 21'- tiCTlbl 1016 6E12 8'6 10!- 

Quotation.; ny /Soe cot listed. Obsolete and old typesaspecìnlity. 
Rend for Deis. 

Hal. 4 9 
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...Picture. Tube, -The, receiver utilises flat screen 
90 deg. deflection angle. 17in. rectangular all -glass 
picture tube. An ion trap is incorporated to give 
longer life. The tube is operated on a final anode 
potential of 16Kv which, together with the 
aluminised screen and the combination of grey 
face plate and tinted filter, ensures a brilliant 
picture having adequate contrast ratio for day- 
light viewing. 

Cabinet. -The - cabinet is attractively styled 
and is finished in a highly polished walnut 
veneer with metal trim. 

Dimensions.- 19;in. wide X 161in. high X 
181in. deep. 

FERGUSON TRANSPORTABLE 
MODEL 45T 

THE Ferguson "Forty -Five " 14in. Model 45T 
represents a new achievement in transport- 

able television. 
The latest type Mullard 14in. aluminised, 

rectangular, all- glass, electrostatically focused, 
90 deg. deflection angle picture tube, the com- 
bination of grey face plate and tinted filter, 
together with the new style presentation, gives 
up to 20 per cent. larger viewing area than on 
previous 14in. receivers. 

A feature of outstanding importance is the 
provision of two inbuilt 6- section telescopic 
aerials which will ensure good results in areas 
of reasonably strong signal strength. Where 
signal strength is low, an external aerial should 
be used. 

The receiver is turret -tuned for all available 
-BBC and I.T.A. transmissions. Controls are 
situated on the top of the cabinet. 

,.,..rar++o,rw 

The Ferguson Transportable Receiver Model .15f 
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I he exceptionally well- designed moulded 
cabinet completely encloses the picture tube, and 
in order to reduce weight to an absolute minimum 
all chassis metal work is of aluminium. 

Specification 
The receiver is a 14in. transportable model 

housed in a moulded cabinet. A turret -tuner 
is fitted for reception of all available BBC and 
I.T.A. transmissions. Two telescopic inbuilt 
aerials are provided and will ensure adequate 
results in areas of reasonably strong field strength. 
Special measures have been taken to reduce 
weight on this model including the use of 
aluminium for all chassis metal work. 

Voltage Range. -- 200 -250 A.C. mains and 
220 -250 D.C. In the case of A.C. operation the 
receiver is intended for a nominal 50 c/s supply, 
but is suitable for supplies not locked to the 
National Grid System. 

Aerial. -The receiver is equipped with two 6- 
section telescopic aerials mounted on ball joints 
to ensure optimum signal pick -up without rotation 
of the receiver. In areas of low signal strength 
an external aerial will be required. 

Mains Controls. -These are situated on the top 
and consist of two concentric pairs. Combined 
" On /Off " switch and volume control with bright- 
ness and concentric channel selector and fine tuner 
control. Inside a hinged flap, also on top of the 
receiver. access is obtained to horizontal lock, 
vertical lock, contrast, gain and mains voltage 
adjustment. 

Pre -Set Controls.- Height is adjustable by 
means of a screwdriver through the rear of the 
cabinet. The following controls are available 
on removal of the bottom half of the cabinet 
for use on setting up the receiver. 

Frame linearity (main); frame linearity (top 
of picture); focus and centring. Width is 
normally set at the factory and is adjustable 
in three steps. 

Channel Selection. -By adjustment of the 
channel selector switch, the receiver can be 
immediately tuned to any of the existing BBC 
and I.T.A. channels. The tuner is fitted with 
coils for five Band I channels and four Band III 
channels and, should reception ever be required 
on another Band III channel, the appropriate set 
of coils can readily be fitted. 

Vision Channel. -The cascode R.F. stage in the 
turret uses a specially developed double triode 
valve giving a high gain with low noise. Two 
vision I.F. stages together with an automatic gain 
control circuit are used. A non- adjustable vision 
spot suppressor is provided to reduce interference 
spots or bands to an acceptable level. 

Sound Channel. -Two sound I.F. amplifiers 
provide adequate sound sensitivity to match the 
vision gain and delayed A.G.C. is fitted, together 
with a non -adjustable noise suppressor. 

Timehases. -A special circuit is used to ensure 
reliable interlace of the frame scan and frame 
flyback suppression ;s included to reduce the 
possibility of flyback lines showing on the picture. 
A newly developed flywheel circuit is used to 
reduce line tear in fringe areas and a special 
line hold control is fitted to obtain the correct 
setting. Both timebases are of a new type 
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designed in order to provide adequate scanning 
power and EHT for the 90 deg. picture tube 
used in this receiver. 

Picture Tube. -This receiver utilises an electro- 
statically focused. 90 deg. deflection angle 14in. 
rectangular, all -glass, picture tube. An ion trap 
is incorporated to give longer life. The tube is 
operated at a final anode potential of 13.5Kv 
which, together with the aluminised screen and 
combination of grey face plate and tinted filter. 
ensures a brilliant picture having adequate 
contrast ratio for daylight viewing. The picture 
tube is of a new type and, together with the 
new type presentation, gives a viewing aera of 
up to 20 per cent. larger than on previous I4in. 
receivers. 

Cabinet. -The cabinet is moulded in two parts 
in a thermosetting material. The weight of the 
chassis is directly taken on the carrying handle 
in order to red'úce the possibility of cabinet 
breakages. 

Dimensions. -144ín. wide X 12' -in. high X 
16kin. deep. 

HIS MASTER'S VOICE MODEL 1866 

A " FULL RANGE " Receiver. -For first 
class reception of all available BBC and 

I.T.A. programmes, even in difficult areas. 
Electrostatic Focusing. -Gives consistent recep- 

tion without the need of any adjustment. 
Keyed A.G.C. -For freedom from fading and 

flutter. 
Vision Spot Suppressor.- Adjustable to reduce 

interference spots or bands. 
An Aluminised Tube. -To ensure a brilliant 

picture, with adequate contrast ratio for daylight 
viewing. 

Speaker. -Front- facing 6in. elliptical speaker 
of special type. 

Modern Style Cabinet. -Walnut and sycamore 
veneers, golden coloured metal embellishments 
and hard, durable high gloss Polyster finish 
combine to provide an unusually handsome 
cabinet. Fold -back doors secured firmly in 
closed position by a special magnetic device. 
Complete with contemporary style legs. 

Electrostatic focusing, keyed automatic gain 
control and flywheel synchronisation are some of 
these features which assure reliable performance 
in regions which are subject to weak signals or 
undue local interference. The reduction of 
interference spots or bands to an acceptable 
level is achieved by the use of an adjustable 
vision spot suppressor, and both timebases have 
been newly designed and provide adequate scan- 
ning power and EHT for the tube. 

In the sound channel of this receiver printed 
wiring is used for complete reliability. A vertical 
chassis for the receiver assembly ensures 
maximum accessibility to all components. 

This " His Masters Voice " hall -mark receiver 
is turret -tuned for all available BBC and I.T.A. 
programmes. The selector switch. conveniently 
placed on the front of the cabinet, allows 
immediate choice of any desired channel. 

The contemporary legs are designed as an 
integral part of this receiver. 
Zlt M.V. Model 1866 is a 17in. Consolette 
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television fitted with.turret -tuner unit for reception 
of all available BBC and I.T.A. programmes. All 
the latest technical refinements are incorporated 
to ensure reception of the highest possible 
quality under widely varying conditions, and the 
receiver is equally suitable for high signal 
strength areas and fringe areas. 

. Two Band Reception.- Immediate tuning to 
any one of the existing BBC or I.T.A. channels 
is provided by the channel selector switch. This 
tuner is equipped with coils for five Band 1 
channels and four Band III channels. The 
appropriate set of coils can be readily fitted if 
reception of another Band III channel is required. 

Cathode Ray Tube. -A flat screen 90 deg. deflec- 
tion angle, 17in. rectangular all -glass picture tube is 
used. Longer tube life is made possible by the 
use of an ion trap. Aluminised screen, grey face 
plate and tinted filter combine to ensure a 
brilliant picture with adequate contrast ratio for 
daylight viewing. The tube operates at a final 
anode potential of 16Kv. 

Electrostatic focusing ensures " constant focus 
without any separate focus control and provides 
adequate spot size over the entire picture area. 

Cabinet.- Walnut veneers on top. sides and 
doors. Sycamore front and golden coloured free. 
The combination of beautiful decorative wood 
finished with golden coloured metal embellish- 
ments is further enhanced by a special Polyester 
finish which is hard, durable and of extremely 
high gloss. 

Another special feature is the fold -back doors. 
To preserve the clean lines of this cabinet these 
doors are not fitted with handles, but are held 
firmly in the closed position by a special magnetic 
device. The cabinet is supplied complete with 
a specially designed s'and. 

the IiNIN -Full Range" Receirer Model 1866. 

i 
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LEARNASYOUBUILD 
PRACTICAL RADIO COURSE 

as you build your own 

receiver and testing 

instruments 

This addition to the unrivalled I.C.S. range of technical 
training courses offers you a double opportunity. Here is 
your chance to gain a sound knowledge of basic Radio and 
Electronics theory -ander expert tuition -whilst building 
your own 4 -valve TRF and 5 -valve superhet radio 
receiver, signal generator and high- quality multi- tester. 

WHAT YOU GAIN. At the end of the course you 
will have gained not only three pieces of equipment 
of permanent practical usefulness : you will have 
accumulated a personal library ' of reference 
material -I.C.S. Instruction Manuals, expertly 
edited and presented -which you can keep by you 
always for guidance. Furthermore, you will have 
gained immeasurably in knowledge, through a balanced combination of study and practical work -with the specialised help of the world's largest 
correspondence school. 

TRAINING TO SUIT YOUR NEEDS. Whether you 
plan to have a business of your own, to become a service engineer, to pursue a career in the radio industry, or to take up radio as a serious hobby - 
this course provides the ideal way of obtaining a firm foundation of essential knowledge. If you are an intending examination candidate, I.C.S. training offers you the most thorough preparation you could have. 

There are 
I.C.S. courses 
to meet your 
needs at every 
stage of your 

career. 

RF /AF signal 
generator 

All the. equipment show.a here is sent to the 
stu lent as part,of the course : you don't have 

to buy onything extra. 

Other courses include : RADIO ENGINEERING, RADIO SERVICING AND 
SALES, BASIC RADIO, RADAR ENGINEERING, BASIC RADAR, F.M. 
ENGINEERING, TELEVISION ENGINEERING, TELEVISION SERVICING, 
BASIC TELEVISION, ELECTRONIC ENGINEERING, INDUSTRIAL ELEC- 
TRONICS, BASIC ELECTRONICS and guaranteed coaching for professional 

examinattle. 

POST THIS 
couDON I INTERNATIONAL CORRESPONDENCE SCHOOLS LTD. De ?t. 172 R. 

International Buildings, Kingsway, London, W.C.2. TO - DAY 

for a FREE book on 
careers in Radio, etc., 
and full particulars 

of I.C.S. courses. 

I Nome 

IAddress 
9.58. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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THE 

LABGEAR BI- SQUARE BAND I TV AERIAL 

4 

Model 110/L- indoor, 65.12.6. 
Model 110-outdoor head only with 
universal clamp, 66.10.0. 
Model 110 /X2- outdoor with 12 ft. x 
2 in. pole and lashings. £11.2.6. 

LOFT MOUNTING -MODEL IIO L 

This is the highest gain loft Band I T V Aerial on the 
market to -day. 10 -12 dB gain yet only one quarter wave 
length square -a fraction of the size of any array of 
equivalent performance. The only aerial which works 
indoors at medium /long range. 

OUTSIDE MOUNTING -MODEL 110 

An ultra -fringe array for improving reception in really 
bad areas. Performance equivalent to much larger and 
more expensive aerials. Models available for all Band I 

channels and either polarisation (please state when 
ordering). 

OBTAINABLE FROM LEADING RETAILERS OR IN CASE OF DIFFICULTY WRITE TO :- 

Labgear Ltd WILLOW PLACE, CAMBRIDGE 
Telephone : 2494 

VALVES 
All Guaranteed New and Boxed 

1.4 v. midget, 1R5. 135, 1T4. 3S4. 3Q4, 3V4, DAF91. DF91, DK91, 
DL92, DL94 ; ANY 4 for 2718. 

1A7GT 1918 6U4GT 11/- DAF96 Bi8 EF80 7'8 PL83 1016 
1C5GT 131- 6V6G 7/- DCC9O 10'6 EF86 141- PY60 81- 
1D5 9/6 6V6GT 716 DF33 11- EF91 6/9 PY81 8/6 
1H5GT 11/- 6X4 7/- DF96 8/8 EF92 5/6 PY82 8/6 
1N5GT 11/- 6X5GT 6/8 DH76 7'6 EL33 16/9 FY83 8/6 
113.5 81- 7B6 1216 DH77 7i3 EL38 22/6 PZ30 18'- 
1S4 10/- 7B7 8/- DK32 19/8 EL41 9/6 R19 131- 
155 7/6 7C5 8/- DK92 8/6 EL42 1116 SP41 3/6 
1T4 7/- 7C6 81- DK96 8/6 EL84 8/9 SP61 3/6 
1175 6/8 7H7 DL33 91- EM80 918 1550 7/6 
3A5 10/8 7S7 9/- DL35 13;- EM81 10/- U52 7'- 
3Q4 8/6 7Y4 81- DL96 6/6 EY51 11/6 U76 7/6 
3Q5GT 9/6 12AH8 91- fiABCSO 719 EY86 1318 U78 7l- 
384 7/6 12AT7 8/- EAF42 9,6 EZ40 7/9 UABC80 9l- 
3V4 8/6 12AU7 7/- EB9I 5;6 EZ41 103 UAF92 9/6 
5U4G 71- 12AX7 8i- EBC33 7 6 EZBO 8/6 UBC41 818 
5V4G 11/9 1213A6 8/6 EBC41 9,8 EZ81 0'- 
Y3GT 7l6 12K7GT 7/6 EBF80 8 9 FW4'500 10/8 

5Z4G 9/8 12KBGT 12/6 ECC81 8 - GZ32 11/- 
6AL5 5/6 12Q7GT 7/6 ECC82 - KT33C 818 
6AM5 5/- 1957 15'8 ECC83 
GAM6 6/9 19AQ5 7/6 ECC84 
6AQ5 7/6 25A6G 11/6 ECC85 
GATE 7/3 25L6GT 8/6 ECF80 
6BA6 7/8 25Z4G 9/8 ECF82 
68E6 7/- 25Z6GT 9/. ECH21 
GB116 91- 35L6GT 9/6 ECH35 10 - PCF82 10/- 

6BR7 8/6 35Z5GT 9/6 ECH81 8- PCL83 181- 
GBW6 8/3 43 12/6 ECL80 11'9 PENA4 111- 
6BW7 7/8 50CD6G 24/6 ECL82 11;9 PEN36C 9/6 
6CD6G 26/9 50LGGT 8/6 EF37A 8'6PEN46 81- 
GFGG 6/8 AZ31 1118 EF39 8'- YL'36 151- 610G 4/6 B3G 15/6 EF41 9 6 PL33 22,'8 GK7GT 6!- CL33, 18/9 EF42 1L.8 

PL81 18'- 61(8G 7/9 D77 5/8 EF50lS1 86 
6Q7GT 8l8 DAC32 11/- EFáS 98 PL82 8'6 
GSL7GT 7'- 
I887GT 718 Postage 6d. per valve extra. 

Any Par 'el In>ured :lriain,t Danm4r in Transit Gd. extra. 

,S EVIs':liS ,eA 101e0 
24, COLBERG PLACE, STAMFORD HILL, 

LONDON, N.16 STA 4587 

S_19IE DAY 
o SERVICE 

8- 
9í6 

10'6 

169 

KT63 6/6 

MU14 9'- 
PCC84 B/8- 
PCF80 9/- 

UBF80 

UCC85 
UCF80 
UCH42 
UCH81 

UF41 
ÚF42 
ÚF83 
UL41 

ÚL84 
URIC 
UY21 
ÚY41 
UY85 
VP4B 
V P41 
W76 
W77 
Z77 

188 

196 

14'6 
8/- 

9/3 

22/8 
9/6 

l5/- 
6'ß 
7'6 
9/6 
6/6 
7/6 
5/6 
8/9 

¡TUBES REBUILT 
ti 

SEND YOUR DUD 
MULLARD AND MAZDA TUBES 

TO US FOR REBUILDING 
Via B.R.S. (Parcels) Ltd., or BRITISH RAILWAYS. 

MULLARD - 12" £7.10 
EMITRON, COSSOR 
& CATHODEON 17" £10.10 
MAZDA 14" £8.10 15" & 17" £10.10 

14" 

21" 
21" 

£8.10 

£12.10 
£12.10 

Carriage and Insurance 15 /- each tube. 
FULLY GUARANTEED SIX MONTHS 

LINE OUTPUT TRANSFORMERS 

B- AND DEFLECTOR COILS 

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

IBRAYHEAD TURRET CONVERTERS 

Foremost in performance, design and reliability. 
CONVERTERS with Instruction booklet, £6.19.6. 
Plug -in Adapter if needed 7/6. Postage and pack- 
ing 2/6. State set make. model number and 

channels required. 
Terms C.W.O. or pro forma 

PRIME ELECTRICS (Dept W,2) 
36, QUEENSDALE ROAD, LONDON, W.11. 
(Near Shepherds Busts Central Line.) Phone - PARk 1131, 

CALLERS : 10.30 -3 MON: SAT. Closed WED. 
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Picture Page 
THE very first regular live 

television feature in the 
world was probably Picture 
Page. This became very 
popular with the small and 
somewhat exclusive band of 
television set owners in 1937. 
Pioneer work by BBC producers 
and technicians, operating in the 
limited confines of the original 
Alexandra Palace studios, 
devised a format which was 
in its way the picture counter- 
part of the ever popular In 
Town Tonight of sound radio. 
Joan Miller was an attractive girl 
at a telephone switchboard who 
" put you through" to the per- 
son being interviewed. 

The Television Magazine 
Format rr is worth while remembering 

1 1 that these pioneer trans- 
missions took place before tele- 
vision got going in the U.S.A. as 
a regular public service. The 
405 line high- definition system 
had only just superseded the 
mechanical systems of 240 lines. 
The Emitron television camera 
was in a primitive form, requir- 
ing high- powered lighting, and 
the producer was limited to dis- 
solving from one camera to 
another- direct cuts were not 
possible. As a matter of fact, 
many programmes were . pro - 
duced using one camera only. 
Notwithstanding all the progress 
that has been made with pro- 
duction techniques, studios. 
cameras and equipment, the 
original Picture Page style of 
production emerges again and 
again in the regular magazine 
items on both BBC and I.T.A. 
Panorama is a direct descendant 
with its scope enlarged by film 
and slide interpolations, and the 
occasional introduction of short 
debates on controversial matters. 
BBC's Tonight and I.T.A.'s 
Today are also related both to 
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UNDERNEATH THE DIPOLE) 
TELEVISION PICK -UPS AND REFLECTIONS 

By 

Picture Page and to the sound 
radio's In Town Tonight. The 
modern tendency for these 
magazine items is towards a 
more documentary approach. 

" The Suspect" 
1T was the presence of Joan 

11 Miller in the cast of the 
BBC play The Suspect that 
recalled memories of the early 
days of Picture Page. In this 
play Joan once more proved 
that she was a first -rate actress 
of great emotional power. play- 
ing the part of a woman who, 
earlier in her life, had been 
suspected of being a murderess. 
Having kept the knowledge of 
the early tragedy from her 
grown -up son, she is ever 
anxious that her past will not 
mar his marriage or his future 
career. She succeeds in con- 
vincing both her son's future 
father -in -law and the television 
audience of her innocence. It 
was a case of acting within act - 
ing, a severe task for any actress. 
The sting came in the fade -out 
of this excellently produced play, 
when an unexpected twist in the 
story once more set the audience 
wondering about her innocenec 
of the crime. Joan Miller 
injured a leg during one of the 
rehearsals of this play, but, 
nevertheless, carried on to give 
a very fine performance on the 
night of the transmission. 
Captions 

APTIONS play a part (We 
disagree. Ed.) in the make- 

up of television programmes. 
Their most familiar form is the 
printed title at the beginning of 
a feature and the roll -up cast 
title at the end, which are often 
superimposed on live scenes. 
But certain of the live docu- 
mentary items call for inter- 
mediate titles of elaborate kinds, 
particularly those concerned with 
maps and statistics. Specialist 
departments have been organised 
to cope with captions by the 
BBC and one or two of the 

Iconos 
I.T.A. companies. Alfred 
Wurmser, of the BBC, has 
received an award for his effec- 
tive cartoon titles and continues 
to make creative contributions 
to both live and filmed BBC 
features. The mechanical forms 
of cartoon titles, seen in such 
programmes as Facts and 
Figures, succeeds in making sub- 
jects interesting which would 
otherwise be dull. The caption 
machine used on many television 
stages is more or less of a 
standard pattern, with electric 
motor controls. One of the 
television cameras is wheeled up 
to it and it is operated quickly 
and easily without much bother, 
Drawings and photographs can 
also be dealt with on an appara- 
tus called " Balop," which some- 
times has two or three isolated 
" stages " to hold opaque draw- 
ings or photographs, as distinct 
from slides or film strips. The 
lens of a Vidicon camera can 
be pointed at any one of the 
stages via semi- transparent 
mirrors. Dissolving effects are 
achieved by fading -in or out the 
lighting inside l i t t l e 
" Balop" box. Tis arrangement 
is more popular in the U.S.A. 
than here, where the use of 
transparencies or glass slides is 
becoming more and more the 
standard method. But the 
" Balop" is a useful piece 
of equipment when mechanical 
moving effects are required on 
drawings and diagrams. The 
name " Balop" by the way, was 
evolved from the first impro- 
vised apparatus of this kind, 
which was mainly made up of 
optical components manu- 
factured by the American lens 
firm. Bausch and Lomb, for a 
device called a " Balopticon." 

The Linden Tree 
FAMILY plays are generally 

popular fare, and there are 
few playrights who can convey 
the family atmosphere better 
than J. B. Priestley, who seems 
to be equally at home with any 
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particular scale in the social 
strata that he decides to tackle. 
In The Linden Tree. an A -1 V 
play. he chose as his background 
the home of a professor at a 
university in a rather dull pro- 
vincial town. Old Professor 
Linden is- set in his ways and 
refuses to accept retirement. in 
spite of the pleas of his anxious 
wife and family, and threats 
from the university authorities. 
Outdated in this age of stream- 
lined educational systems. he 
holds on even to the point where 
his wife decides to leave the 
town and him. Told thus. the 
story sounds thin. but the superb 
character drawing by John 
Phillips as the Professor and 
Irene Browne as his wife held 
one's sympathy and attention to 
the end, which, by the way, was 
rather abrupt and unsatisfactory. 
Nevertheless. J. B. Priestley's 
dialogue seems to convince one 
even in the most unlikely turns 
of a plot, so well do the words 
help the actors in their character- 
isation. Production and technical 
qualities of The Linden Tree 
were first -class and that impor- 
tant item -the diction of the 
players -was obviously watched 
by the director. Lionel Harris. 
Diction 

IMUST -confess that the sub- 
ject of dear diction is one 

of My hobby horses. The 
modern trend for actors to 
"throw away " lines in a manner 
that is supposed to be " natural." 
seems to me to be most un- 
fortunate. If a line of dialogue 
is written and spoken. then it 
should be heard by viewers. even 
if the loudspeakers are in the 
sides of their sets and arc 
muffled by the window curtains! 
If a play depends chiefly upon 
its dialogue. such as Shaw's 
wordy You Never Can Tell, then 
it is all the more important that 
the actors speak clearly and that 
the microphones are given a fair 
chance of getting good posi- 
tions. Unfortunately.. the diction 
of some of the artistes in this 
Shaw play completely failed to 
register. The result was bore- 
dom. purely due to unintel- 
ligibility. Some actors seem to 
be able to project their voices 
very clearly, even when speaking 
quite softly. The dropping of 
syllables, too, is an unfortunate 
habit. Yet some actors and. 
also, the younger actresses. con- 
trive to drop them right and left. 
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often reversing the meaning of 
their lines. The very word 

unfortunate " can , become 
fortunate " with had diction. 

The Third Television Pro- 
gramme 

IT can't be long 'before the 
decision will have to be 

made as to who is to tatui the 
third alternative programme. The 
I.T.A. claims that the four exist- 
ing major companies. could 
provide seven -day alternative 
commercial programmes on two 
channels in the London and 
Manchester regions. leaving two 
channels at Birmingham for two 
new major t.- 1'.; \. programme 
organisations. But many people 
think that the BBC: should have 
an opportunity of providing the 
third alternative programme. 
The new Television Centre at 
the White City, pins existing 
studios at Linie Grove, Hammer - 
smith. Ealing and the provincial. 
Welsh and Scottish regions. 
gives plenty of space for ex- 
panded operation. The question 
is -would the revenues from 
television licences at the present 
price be sufficient to pay for a 
second BBC TV programme? It 
ought to be, judging by the con- 
stantly increasing numbers of 
TV licences issued. The greatest 
problem. however. would not be 
shortage of cash. but of ideas. 
scripts and funny jokes. Even 
with two programmes running. 
there isn't enough really original 
material available. 

Southampton 
THE South Coast and South- 

ampton has come into 
the television picture in a 
big way suddenly. The BBC's 

regional 'centre anïl~ Southern 
Television's studio:-- -both at 
Southampton. have lien Opened 
almost at the same time. the 
BBC opening a month ahead of 
the I.C.A. station. Local trans- 
mitters for -both are in the Isle 
of Wight at Rowridgc and 
Ch Merton Down respectively. 
and both will for the most part 
take their respective network 
transmissions from London. 
Southern Television's studio is 
a converted cinema, situated low 
down by Northam Bridge. and 
a high tubular scaffolding tower 
has been erected for microwave 
links for outside broadcasts. It 
has two stages, a máa t one 62ft. . 

X Soft. and an i» tehievv studio 
30ft. 22ft. E.M.I. C.P.S. 
cameras are being used in the 
studio and on a mobile television 
truck. Brighton just about comes 
on the fringe of this I.r.A. area. 
but this resort is already well 
served by the small satellite BBC 
transmitter on Truleigh Hill. 
Further cast, in Sussex and Kent. 
BBC reception has been gener- 
ally very good. I.T.A. trans- 
missions begin to fade in parts 
of Kent and East Sussex -but 
this will be remedied in due 
course with a new transmitter 
near Folkestone. It won't be 
very long before at least two 
programmes will be available in 
almost every part of Great 
Britain, and in some areas that 
overlap there will be a choice of 
up to five transmissions, though 
the programmes may be identical 
most of the time. We are likely 
to see some curious aerial iron- 
mongery on the roofs of homes 
of viewers who want to 
" collect " the largest possible 
number of TV stations! 

ROBOT FOR REMOVING RADIO-ACTIVE CARTRIDGES 
THE value of closed -circuit 

television for remote 
observation in the atomic energy 
field has long been recognised. 
The Atomic Energy Authority 
was among the first users of this 
equipment in Britain and to -day 
many television channels are at 
work in the Authority's estab- 
lishments. It is. therefore. 
natural that when a need arises 
for inspection in areas of high 
gamma .flux: where direct view- 
ing is -impossible.. the use of 
television is considered. Now 
scientists and engineers of the 
Authority have designed a 

mechanical " hand " with a 
television " eye " for removing 
spent radio -active cartridges 
from the inside of atomic piles 
of the type used at Windscale. 
Marconi's Wireless Telegraph 
Company have supplied the tele- 
vision channel for the machine. 
which has been manufactured by 
Sir W. G. Armstrong Whitworth 
Aircraft Ltd. to A.E.A, design. 

The grab. television camera 
and light are mounted on a 
boom capable òf rotary and 
lateral movement and carried on 
a sectional retractable column. 
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Our specialist buying knowledge and reputation 
ensure a square deal... and cnable us to 

offer the best for Your money! 
ktli111111111111111111 i1Ì! Ì111111n11! 111111111_ 11111111! 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111IIIII III IIIIIIIIIIIIIIIIIIIIIIIr 

BAND 3 T/V CONVERTER -180 Mc /s -205 Mc /s 
Suitable for London, Birmingham, Northern, Scottish and Welsh ITA Transmissions. 

Alk. 2 Model as illustrated. Latest Cascede 
circuit using ECC84 and EF80 valves giving 
improved sensitivity 1_F 18db) over standard 
circuits. Built -in Power supply AC 200 -250 N. 

Dimensions only 6..in. x 3in. Ht. 4in. 
Simple and easy to lit -only external plug -in 
connections, wired, aligned and tested ready 
for use. State Channel required. Guar. 
Bargain Offer -good results or full refund, 

l sl r(iNTROLS 
long spindles, Mer 

ter. Guar. l ) ear. 

Lnrear s 3 -.. 
RESISTORS. - I ohlns - lo Megolum 
3021, 5 w. 3d., S 

" hd . I v. SE, 2 n. 9d. 
lu ", HI -Stab. i ". 5d., 5 v. 7d. 

v. 9d, 
1 3 iSt :16,; d v. 1 61111 .01,ms -kí11 11h11í,, 2' -I. 

COLLABO TAPE TRANSCRIPTOR Mk. IV 
T'hi.v latc,t tape deck featured as an advertising o11er. 

. Limited ,tucks. New anti sealed in Slides. cartons. 
Bargain. 22 gas. Post Free. 

' RECORDING TAPE. -- I;2n0 ft. on 7 in. l'L,,lic reel. . Iv pr. Ili 1)n;rl lay l'ra,Lm-t. 1 : h b.ed, 22,8. 

ALL -WAVE RADIOGRAM CHASSIS 
S WAVEBANDS 5 VALVES 
0.4V. 16 m. -511 m. I. AT EST MtDUET 
M.W. 0,01 ut. 5011 tit. B V A 1w. 500 u1. =2,001 ot. SERIES 
Brand new and guar. A.C. 31111 011 v., 4 pos. \V;(' 
w. Shorl5lodl010-Long- Grano. P.C. socket. High 

15 'toot cure culls- Latest circuit technique, delayed 
AVC amt neg. feedback. CRP 4 watts. Chassis 
Si., 1:11 s 511 21 in. 1I11110in. s 416n. Hor. or Vert 
station n ernes. Walnut or Ivory knobs to clatter. 
Aligned and calibrated ready for use. Sensitivity 
and Quality at Low Cost. 
t'bassin Isnb ted firm mains. BARGAIN p CAI, awl ins., 4, 6. PRICE pus 

ur 10 in. speakers In match, 201- and 251 - 
7 Valve De Luse, push -pull EL41 version. 7 watt 
output, with H Duty Ofp Trans, 212.10.0. Carr. k 

RECORD PLAYER BARGAINS 
4 sp. BSR (TU9), 9216. i.p. COLLABO JUNIOR. 
24.10.0. 4 sp. GARRARD (4 6.P.), 27.15.0. 
Cam. A in. 416, 
AUTO CHANGERS. -4 'p. BSR (UAS), £7.19.6. 
4 sp. COLLABO, £7.19.6. 4 sp. GARRARD 
(11I'1 2014H1), £10.5.0. Carr. & in.., 4 ;5. 
All shave unit are latest models and are 
filled with modern styled !'weight Xtal. P.U. 
with turner, held and twin sapphire stytil. 
ALL BRAN) NEW BOXED AND OTD. 

only (3.19.6. Carr. & Pack, 2,6. Band 1 

Band 3 Change -over Switch i and BBC 
aerial socket, 8/- extra. 
CONVERTER ACCESSORIES 
Band I -Band 3 Cross -over Unit, 7/6. Var. 
Attenuators 6db- 36db., 7/6. BBC Pattern 
Filter 8 6. Band 3 Aerials- outside Single 
Dipole with 4 yds. co -ax.. etc., 13/9. 3 
Element Bcam, 27/6. 5 Element, 35/ -, etc. 

C.R.T. Heater 
Isolation Transformers 

New improved types -mains prim. 
220130 v. tapped. 

All i.adaliou Transformers non supplied with 
alternatite so /oast, plu. i" 

, 
and plus 30% 

tn.t taps, at so extra charge: 
1\ 3A type 12 6 (P. A P. 1,6) 

15,3V. 
.IiA 12,6 .. 

111.5V. .31 
12 6 

OM, collages in coarse of p+ahtrtlon. 
Small sire awl tag terminated for easy fitting. 

ELECTROLYTItá ALL 'PIPES NEW STOCK 
Tubular Wire Ends 32+32 330 v. B.E.C. 5/8 

23!25 v., 50112 V. 1-9 I Can Types, Clips 38, ea. 
23.50 Y. T.C.C. 2 - 

81210 v. Dab. 3.. 
50;50 v., 4!501 v 8 F81451.1 v. T.C.C. 4 6 
100¡26 v., 2/4511 2 8+101430 v. HQnts 5 
8¡430 v. T.C.C. ' 3 116+1614511 v. T.C.E. 5 6 
8+8¡450 V. B.E.,. 4 6 32,13511 v. ILEA'. 4 - 
8+161430 v. T'.1' .t 5 - 32F3212î5 v. Hunt= 4 6 
161450 v. B.E.C. 2 8 32+32¡4:S1 v. T.C.t'. 6 
16,3011 v. Dui.. 1 25111350 v. B.1:!'. 8 
16-2161430v.T.l., :' 8 6111350 v. T.C.C. 6 6 
321350 v. B.E.t'. 1-: 611+101If350v.B.E.C. 1) 6 
32/500 v. Dub. ( 60+25411275v.R.E.C. 12 6 
30-F30'330v.B.IC 100+2t8!1275v.B.E6 '6 2 8 

BECOP.i) FL AYER CAEINETS 

JASON F.H. TUNER UNIT 87 -105 Sul. 
Designer Approved Kit ni part, to build this modern 
highly -ful unit, drilled chassis and superior 
type dial1 voils. cans, and all ,Itta lity components, 

., for only 5 ass., Most free. Set of 4 epee. EF91's 
or equiv. valve?, 301., fast free. Illustrated hand- 
Look .with full details. 2'. post flee. FREE WITH 
K Ir. 45 hr. alignment service, 7;6 plue 21 P. & P 

óXED VALVES ALL 
GUARANTEED 

1E5,164 7'6 11F26 9,- EF41 1010 PCF82 10,8 
loo, IS4 76 DK96 9i- EF811 1016 PCL83 12'9 
384, 3\'4 8'- DL96 9'. EMS 1316 PL81 14/f 
.1%4 9 6 32LO 1016 EF91 8;0 P3.82 10'- 
6. \T'6 8'6 EABC80 916 10í41 1016 PI-83 11,6 
61,-.7 06 21191 6,6 EL84 11/6 PY80 9'6 
6K8 8,6 NBC41 10/6 25183 11/6 PYBI 9,'6 
4517 8 6 ECt'v :i 916 EY21 12/6 PY81 8;6 
6SN7 8'6 Etv'81 1216 F.Y86 1418 PY83 1018 
6v6 718 ECF611 1216 EZI0 810 U22 8;8 
ISR4 7'e ECF82 12.1 11710 810 U25 12'6 
6X5 718 ECH42 10/6 E7.61 816 UCH42 10 6 
7C5 9,- ECH81 10/6 61014 9,6 UF41 10'- 
7Y4 8/8 ECL80 1216 PCC84 1016 UL41 106 
DAF96 91- EC'L81 1216 PCPS() 1016 UY41 8,6 

SPECIAL PRICE PER SET 
1R5, )T4, 185, 184 or 304, or 3174 ... ... E716 
D1(94, DF96, DAb116, 01,26 ... ... 35;- 
168, 6107, 6147, 61-6, 5Z4 or 6X5... ... 351 - 

RECONDITIONED TV TUBES 
Revacanmcd and reactivated. linar. O mouths. 
12ín. Millard, Mazda, etc. 66.190 (as available). 
14in. Mallard, Mazda (Rest.), £7.0.0, 
l7in. Mallard, Mazda (Rest.), £8.10.0. 

('arr. and ins., 12;6. 

AND NOW -NEW HEATER, CATHODE and 
GUN ASSEMBLIES FITTED TO YOUR OWN 
TUBES.- Reconditioned virtually as new. Only 
20/- extra. Full)- guaranteed. 7.10 days delivery. 
Regret only Mallard and Mazda types at present. 
Carr. A Ins. 12lì. 

Listed above ore only a few items from our very large 
stock. Fend :21.1. stan'p today for Complete Bargain List. 

Terms : C.W.O. o, C.A.D. Kindly make cheques, P.Os, ele., payable to T.E.S. Pool, Pa. Aiug up l0 lib. 7d., L6.3; 1, alb. 1, 6, 316. 2; -, ICf6, 2,2. 
Hours : 9 a.m. -6 p.m. I p.m. Wed. Open all day Saturday. 

Contemporary style, resine covered cabinet iu loon 
and brown with cream interior. Size 181 n 135 z ht. 
Olin., fitted with all accessories, incluÌing speaker 
baffle board and plastic fret. Space available for all 
modem amplifiera and autochanger., etc. Uncut 
record player mounting board 14 s 121n. 

Cabinet Prier, ä3. 3. 0. Carr. and los., 3,6. 

2 -VALVE AMPLIFIER Mk. I 
200 ;220 v. A.C. Modern circuit with High Cain 
EL84 output and double wound Maine Trwueformer, 
variable tune and volume controls, wired amt tented 
with 6io. Speaker and 0/F Trans. complete with 
knobs and drilled ready to fit Baffe Board in above 
cabinet. Only 23.12.8. Corr. S Pack, 210. 

2 -VALVE AMPLIFIER Mk. 2 
21101250 v. A.C. Specification as above but a higher 
fidelity and greater output (approx. 3 watts) is 
obtained by using latest Twin Stage Triode- pentode 
Valve ECL82 and negative feedback Tone Control. 
Complete wired and tested as above 23.19.6. Carr. 
A Pack. 2;6. 
SPEAKER FRET.-Expanded Bronze. anodised 
metal 8 X 8íu., 215: 1.2 s 8in., Si -; 1.2 s l2in., 46; 

TYGAN FRET 'Murphy pattern) 12in. s 12in., 2-; 
112 s Thin., 3, -; 12 e' 24in., 41 -, etc. 

TRANSFORMER & COIL WINDING CAPACITY 
AVAILABLE FOR PROTOTYPES & SMALL RUNG, 

RADIO COMPONENT SPECIALISTS (Est. 1946) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (7H° 2588) 

EC ycre's Tlerrten Ktzth Etrúer.. fuses : 130A, 133, 159, 1E6'zrd 190 
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SOMETHING NEW!! 
A PRE -AMP FOR BOTH I.T.V. AND B.B.C. 
Following the success achieved by our Band Ill 
Pre -amp, we introduce a combined unit designed 
to overcome the difficulties experienced in 
situation; where reception of both I.T.V. and 
B.B.C. is extremely poor. 

Units now available :- 
"DUAL BAND" * Co -ax Inputs for Bands 

I and III. * I.T.V- amplified. * B.B.C. -amplified. * Single Output to 
Receiver. 

Prize E9.10.0 C.W.O. or 
C.O.D. 

" SINGLE BAND" * Co -ax Inputs for Bands 
I and III. 

-{ I.T.V. -amplified. * B.B.C. -Diplexed. * Single Outp r: W Re_aivn -. Price g6 -6.8, C.W.O. 
or C.O.D. Please s:ata channels required. 

Both Units have a high signal to noise ratio, and 
will produce excellent results in localities where 
the signal is normally unusable. 

Units have Built -in Power Pack; 200 -50 v. A.C. 
Dimensions : 6 x 4 x 2; in. (Fly Lead, 316 extra). 

"aAIRVISIO %" 
(Electronic Equipment Menufacturersl 

14 BOULTON RD., SOUTHSEA, HANTS. 

21 RANGES 
covering 

10 -1000 d.c. volts 

10 -1000 a.c. volts 

100 Microamps to 
S00 Milliamps d.c. 

100 Microamps a.c. 

0 to 1 Megohm 

O to 10,000 ohms 

T.V. TUBES 
ALL MAKES, MOST SIZE. E5.0.0 EACH. PLUS POSTAGE 

AND INSURANCE 15 -. 

GUARANTEED THREE MONTHS 
12ín. MAZDA 6 weeks delivery 

GOVERNMENT SURPLUS & MANUFACTURERS 
CLEARANCE 

I.T.A. AERIALS. NEW AND BOXED. 3 ELEMENT. 2216. 
5 ELEMENT, 27 :6. CO -AX CABLE, 6d. per yd. AIR SPACED. 
9d. 

METERS. MOVING COIL 21in. DIAM. 53 Micro -arno. 
E2.10.0 IO) Micro -amp, E23.0. 100 milliamp, 12!6. 0 -50 
amp A.C.. 41in. diem., 25; -. 

NIFE CELLS. 3 x 21. x lin., unused, S'- each. 50'- don. 
INERT CELLS. It v., 2/- each. I8'- doz. 

n RELAYS. High s_ed. I,O02 1.00) 'ohm:. Plat. Colt.. 716. 
P.O. 3,00) type, 20.03) ohm coil 4 -polo c'o, 20'- each. 6,530 
ohm coil, 2 make. 2 break, 11 :6. 

TORCH BULBS. Ever Ready 2.5 v. and 3.5 v., 16 - per 100. 
9 -por 50. 

HEAD PHONES. Moving iron, low impedance. 6 : -. High. 
9 -. Balanced armature, low, 10.-. High, 1S. -. Moving coil, 
low only, I01- per pair. 

VALVES. All valves tested before despatch on 
MULLARD'S latest ELECTRONIC TESTER. 
3A4 6- 6F1 7 6 6V6 7/- I E891 5 6 

SOCS 10 - 6)5 6- 6X4 7 "- ECH42 9 - 

5Z4 9 6 616 6- 6X5 7'- ' EF36 6.- 
6ÁB8 10 - 67 8.- 12ÁH3 I0;'- EF37A 9 - 
6AG5 5 - 6K7 4 6 12ÁT7 7/6 EF39 6 - 

6AL5 5 6 6L6 T- I2AU7 8/6 l EF80 9 - 
SANÓ 7 S 65C7 - 46 I2AX7 8.'6 EF91 7 6 
6AQ5 7 6 6S)7 6'- 128H7 10 - EF92 8 - 

6AUó 8- D 9 6 
68E6 7;6 6SK7 5,- 12óH7 6 6 

9f9ó 
DF96 96 

681/V6 8/6 6SL7 7 - 125J7 7 5 DK96 9.6 
6C4 6'- 6SN7 8,'- 12íK7 6 - DL96 96 

HUGGETT'S LIMITED 
2/4, Paw;ons Road, West Croydon. 

Otad dte eadat tea y 
llow would cou like to have one of the necic stylised and 
redesigned M.I.)'. Series too Multi- Range Test' Sets on your 
bench almost by return of pot' It's easy, you just send -I-7'f' 
as deposit and pay the rest in six monthly instalments of £i.t6.o. 
The cash price is £12.7.6. Po :,t the coupon for full details. 

* There is alti(. 
the SERIES 90 
Term; for the Serie; 9) 
Test Sot (19 self - 
contained range; ac /d: 
203 micro -amp; 5,0)) 
ohm; per volt). 
Deposit 35/- and six 
monthly payment; of 
2)3/10. (Cash price 
L9.15.0.) 

GD2) " 

MULTI -RANGE 
TEST SET- SERIES 100 

To MEASURING INSTRUMENTS ( ?ULLIN1 LTD. 
Electric Works, Winchester Scree:, Acton, London, W.3. 
Please send illustrated lea flet or th_ series 100 Test Sei with 
detail; or new easy payment sche n 

Ditto. Series 90 
* P!ease indic rr instrument rerwi red. 

NAM'. 

................................................... 
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SERVICE DATA 

SIR, -In view of the difficulty in obtaining 
circuit diagrams and servicing data from 

manufacturers could you not devote space each 
month to requests for such data so that readers 
who may be fortunate enough to possess it can 
help other readers by letting it out on loan ? 
This would be an extra service provided by your 
journal which already does so much for readers. - 
P.B. (Cheltenham). 

HOME -BUILT SETS 
SIR, -Would it not be a good idea to invite 

your readers who have designed and built 
TV receivers to contribute construction articles 
complete with pho'o- 
graphs, circuit and wiring 
diagrams, list of com- 
ponents, etc.? There 
must be many hundreds 
of such receivers in use 
at the present time and 
many of us like to 
experiment. -A. P. 
(Kenton). 

[We have on in any 

95 
The Editor does not necessarily agree with 
the opinions expressed by his correspon- 
dents. All letters most be accompanied by 
the name and address of the sender 
(not necessarily for publication). 

TV receivers have now deserted the market and as 
a result certain vital components are difficult to 
obtain. Here is a chance for skilled constructors 
to design and market such components . as side- 
lines. The question of purchase tax does not 
occur with some items but even when it does, you 
are entitled to make up to £500 worth a year 
and sell them free of purchase tax, although you 
must keep proper books and Consult your local 
income tax inspector so that he can ensure that 
the £500 limit is not exceeded. Incidentally, there 
are large numbers of 9in. tubes still on the 
market and although set manufacturers have 
mainly deserted this size, it would 'satisfy large 
numbers of people. How about a design for a 9in. 

SPECIAL NOTE 
Will readers please note that we are unable 

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

occasions invited readers 
to submit such designs and we are always glad to 
give careful consideration to articles so submitted. 
Where possible we should like to borrow the 
receiver so that we may test and photograph it. 
In the interests of other readers, it is essential 
that the receiver lives up to its claims. -ED.] 

QUAD AERIALS 
SIR, -I was very interested in the article on 

quad aerials, as I have been using an aerial 
of this type for Band III channel 9 for several 
months with excellent results. 

**S.rd 

Shortkv bar 
adn,St to 

Suit 
6'I 

Cogx connections 
adjust rorsrrorgest 

signal - 2t Y2 

Alf elements 
/O dia t0e 

ttb 

1f 

nii 1516 25t/0 
ns/de 

Wcod screws 

Mr. Clements' quad aerial array. 
My array which is in the loft consists of square 

diople and reflector with 6in. matching stubs, and 
four straight directors, all supports being made 
of wood. I was using a standard straight eleven 
yagi, but the quad gives me superior signal 
strength. I have drawn a rough sketch, which 
may be of assistance to your readers. -G. 
CLEMENTS (Bucks). 

THE COMPONENT POSITION 
SIR,- Several of the firms who a few years ago 

made up special components for home -built 

tube ? -A. JOHNSTONE 
(Welling). 

[There are several such 
designs in our " Practical 
Television Circuits" 
which costs 16s. ld. by 
post. -ED.] 

ITV OR BBC ? 

SIR, -You r e c en tl y 
stated that more 

people are now looking in to ITV than to BBC 
programmes and I think the BBC have admitted 
this. This merely proves that there are more 
people interested in flapdoodle than in intelligent 
programmes. The ITV programmes, in my view, 
do not appeal to people of reasonable intelligence. 
I have never bought a thing as a result of the 
"spot " items, and the cheapjack nature of some 
of the advertising would put an intelligent person 
off anyway. In my view, the BBC programmes 
are the better, and they claim the major part of 
my viewing time and that of my family. In this 
rock -and -roll, skiffíe, and be -bop age, one can 
understand ITV gaining ground since their 
programmes appeal largely to the person incapable 
of understanding really intelligent programmes. 
It would be as logical to argue that as more people 
attend football matches than cricket matches, 
football is a better game. -P. J. WATSON (Chcam). 

SERVICE DATA 
SIR, -I was interested to read in the corres- 

pondence page of August issue PRACTICAL 
TELEVISION, the reply to the reader received from 
Messrs. Ekco in regard to service data. I would like 
to point out a case which I had, and highly praise 
the firm (Marconiphone). I had given to me 
by a friend, an old TV VT53DA, not working. 
I sent details of fault to Marconiphone sales and 
service department, who not only sent me a 
report of what the fault was, and where to look 
for it, but also sent me a service book covering 
about 12 different models, and informed me 
that they would be interested to know if I cured 
the fault which I did with the help of their 
information, fault being an open circuit slider. 
I sent price of service data by return post. At 
a later date I asked for some information regard- 
ing changing the tube of this set from a loin. 
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to a 12in. they readily supplied full information 
on how to do this. I must conclude by saying 
I think this is one firm which deserves the highest 
praise and I hope you can print this. -A. J. 
SIMMONDS (Bexley). 

PATTERN GENERATOR 
IR.-With reference to your article in the 

June issue of PRACTICAL TELEVISION. I would 
like to offer the following modifications to your 
circuit for pulse gating network. The valves used 

R32 

H.r.+ 
200 

C16 

R29 

A1 .4-il 
C9 

To 
V7 
V11 

R34 

1 

A2 
C0 ( Chassis 

A 

Mr. Paterson's modified circuit 
network. 

are EF5Os which can be controlled by either the 
control or the suppressor (g2) grids. Thus 
simplifying the problem of mixing two signals in 
the one valve. The circuit is given above. -A. 
PATERSON (Glasgow). 

for pulse gating 

HORIZONTAL AERIALS 
SIR. -" Serviceman " in his article on " Hori- 

zontal Aerials " makes a number of statements 
which may be misleading to the readers the article 
is intended to help. 

For instance it is an error to say that with a 
vertical multi- element yagi " the acceptance angle 
is wider than when mounted in a horizontal 
plane " and " differences in the pick -up pattern 
around the back of the aerial and side lobes 
make certain types less effective against ghosts." 
In fact the polar digram in the plane of the 
elements of a yogi aerial will always have 
narrower* forward and backward lobes than the 
polar diagram at right angles to the plane of 
the elements. This means that a yagi used for 
the reception of a horizontally polarised trans- 
mission will have a narrower acceptance angle in 
the horizontal plane than the same aerial used for 
a vertically polarised transmission. " Serviceman 
can easily prove this for himself, by considering 
that a yagi aerial is akin to a system of half 
wave- length radiating elements, when it will be 
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apparent that the azimuthal -directional- response -- 
of a vertically polarised aerial. will be represented 
by the vector addition of the azimuthal responses 
of the elements themselves. The polar diagram 
in a plane at right angles to this can be found 
by multiplying by the response, at right angles. 
of the elements themselves. It is well known 
that the radiation pattern of a half wave- length 
element in the plane of the element is approxi- 
mately proportional to cos o where o is measured 
from the direction of maximum radiation. 
Therefore. if the polar diagram of the vertical 
aerial can be represented by a function ro, the 
polar diagram for the horizontal yagi will be 
r cos O. Two important conclusions to be drawn 
from this are: 

1. Cos o only equals unity when o = 0 deg. 
or 180 deg. and falls to zero when o = 90 deg. 
Thus with both polarisations the aerial will have 
the sanie forward gain but the acceptance angle 
will be narrower for horizontal polarisation. 

2. Because r cos o = 0 when o = 90 deg. 
or 270 deg. there will be no side radiation from 
a horizontal yagi. 

These facts reverse the suggestions of the 
article and are incompatible with the diagrams 
illustrated in Fig. 3. 

It is perhaps worth mentioning in passing that 
Fig. 1 disagrees with itself because (a) and (b) 
should have the same back /front ratio as they 
are sections through the same aerials directional 
response. 

It is also misleading to say that " conventional 
types of combined aerial such as H' types with 

fishbones ' added are impractical due to the 
stations not being co- sighted." A short recourse 
to elementary geometry will show that the locus 
of a point subtending an angle of 30 deg. to two 
transmitters 4 miles apart will be two circles 
of about 4 miles radius extending to the sides 
of the line joining the transmitters. The farthest 
point at which it is possible to subtend 30 deg. 
will be about 7" miles from the transmitters. 
Applying this to the Newcastle area it will be 
apparent that few " H " aerials are used inside 
these circles and therefore no problem arises. 
Even if an " H " aerial with five Band 11I 
elements was used it is obvious that correct 
orientation for the Band III signal would result 
in a negligible loss on Band I. without resorting 
to independent orientation of the two separate 
parts. because of the broader directional response 
at the lower frequency. In the heavily populated 
areas -Newcastle. South Shields. Sunderland. 
Durham. etc. -even smaller angles will be sub- 
tended by the two transmitters and all that will be 
necessary is to orient correctly the whole " H 
plus 5 " array to obtain the optimum condition 
for adequate signal de- ghosting. If " Service- 
man " is still convinced that separate orientation 
is required then how does he propose to effect 
this in his own suggestion of a " double V ? "- 
SENIOR RESEARCH ENGINEER. 

REFRESHER COURSE IN MATHEMATICS 
8 ;6, by post 8!10. 4th Edition. By F. J. CAMM 

From : GEORGE NEWNES, LTD. 
Tower Mouse, Southampton Street, Strand, W.e.2" 

1 
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TERMS AVAILABLE 

17in. T.V. CHASSIS, TUBE & SPEAKER, L19.19.6. 
17in. Rectangular Tube on modified chassis. Supplied as single channel chassis covering 
B.B.C. channels 1 -5 or incorporating Turret Tuner which can be added as an extra, at our 
special price to chassis purchasers, 501 -, giving choice of any 2 channels (B.B.C. and I.T.A.). Extra channels can be supplied at 7/8 each. I.F.'s 10.5 -14 Me /s. Chassis size : 12in. x 14iin. 
x ilia. Valves. Similar chassis were used by well known companies, because of their stabil- ity and reliability. With Tube & Speaker. £19.19.6. With all valves. £25.19.8. Complete 
and working with Turret Tuner, 228.9.8. 12 months' guarantee on the tube, 3 months' 
guarantee on the valves and chassis. Ins., Carr. (incl. tube). 251 -. 

RECETTERED IMPROVED VACUUM T.V. TUBES 
I7in, L7.10.0. 12 MONTHS' GUARANTEE. 14in., £5.10.0 

6 months' full replacement, 6 months' progressive. Made possible by the high quality of our tubes. Ins. 
carr., 15.6. 9M.. 101n., 14ín., 15ín. and 16ín. round tubes. Our special offer of these sizes, £5. 121e. T.V. 
TUBES, £6. Three months' guarantee on round tu'scs. Ins. Carr., 15/6. 

141n. RECTANGULAR T.V. TUBES with burns, 30/ -. Ideal as a standby or testing. Carriage 10f -, 

HOME RADIO 79/6. 
5 valve (octal) superhet. 3 wave 
band receiver. Can he adapted for 
your gram; p.u. at a little extra 
cost. A.C. size : Olin. x 201in. x 
1111n. Two A.C. D.C. sizes : Olin. 
x I8Iin. x 112ín. 9ín. s 281ín. x 12ín. 
Wooden cabinets. Ins. Carr.. 4:6. 
Please state mains and size required 
when ordering. 

PLESSEY SOUND & VISION STRIP, 25 :6. Superhet. Not 
tested. I.F.'s 10.5 Me,s sound. 15 Mc ;s vision. 8 valve basis 
(66F1's and 2 -6D2s, not included). Size : 81in. x Sin. x 41in. 
high. Post and Packing, 2/6. The Turret Tuner plugs directly 
into this chassis. 

SOUND & VISION STRIP, 10.6. Superhet. Complete vision 
strip. Less valves. Not tested. Drawings free. Postage 2.6. 

POWER PACK & AMPLIFIER. 19 :6. Output stage 6V6 with 
O.P. trans. Smoothed H.T. 350 v. 250 mA. 6.3 v. at 5 A. 22 v. at 3 A, 

v. at 4 A centre topped. Less valves. Free drawings. Ins. 
caer., 5/6. 

POWER PACK & AMPLIFIER. 19 6. Output stage PEN45, 
O.P. trans., choke. Smoothed H.T. 325 v. at 250 mA, 4 v. at 5 A, 
6.3 v. at 5 A. 4 v. at 5 A centre tapped. Less valves. Carr. 5B. 

TIMItBA5E, 49. Complete lncludin + aping coils, focus 
unit, etc. Less valves. Post and packin s _' 

ELECTRIC CONVECTOR 
HEATER, 99/6 

A.C. /D.C. Switched for 1 or 2 kW. Illu- 
minated grille. Size : 26ín. x 18in. x 71in. 
deep. Ins. Cann. 10:6. 

INSULATING TAPE, 1/6 

Finest quality. 75in. x fin. wide. Post 9d. 

GANG CONDENSERS. 1/9. 2 and 3 gang 500 pF, Standard 
Salvaged. Tested. P. & P. 1/3. 

SUPER CHASSIS, 99/6 
5 -valve superhet chassis including lin. 
P.M. speaker and valves. Four control 
knobs (tone, volume, tuning, w /change 
switch). Four w /bands with position for 
gram. p.u. and extension speaker. 
A.C.. Ins, Carr. 5,6. 

COMPASS, 12.9. Ex-A.M. Azimuth 0.2 A No. 4 bin. dia., also 
Ex A.M. type P.4.A 621n. dia. Ideal for boats, cars, etc. Please 
state type required. Ins. carr. 36. 

CLOCKWORK MECHANISM, 1/9. A perfectly engineered 
clockwork unit. Ex -W.D. (Type ROF (B) 40 SL). Can be modified 
for use as a darkroom timer. Clock or any mechanism requiring 
activation. FREE DRAWINGS. Post 1: -. 4 for 5,-. Post 2/6. 

BEAUTIFUL EXTENSION SPEAKERS, 29/9 
Fitted with Sin. P.M. speaker, W.B. or 
Goodman, of the highest quality. Standard 
matching to any receiver, (2 -5 ohms). 
Switch and flex included. Unrcteatable at 
this price. Money back if not completely 
satisfied. Ins. carr., 316. 

8in. P.51. SPEAKERS, 8/9. At this price you can have one 
in every room. Let the lady of the house listen to that radio 
programme. With O.P. transformer fitted, 10/ -, postage 2/9. 

TRANSFORMERS 
MAINS TRANSFORMERS, 9/9. 350 -0-350 v..250 mA 6 v. at 5 
amp. 4 v. at 4 amp. 22 v. at 6 amp., extra winding for 2 v. or 4 v. 
tubes. Primary 200 -250 v., 50 cycles. Postage and packing, 3/9. 

MAINS POWER TRANS. 350 -0 -350 v., 15/6. 250 mA, 6 v. heater 
at 5 A, 4 v. at 5 A, 4 v. centre tapped. Drop through type. Prim. 
200 -250 v. (41in. x 5in. x 5ín.), Post, 21.9. 

MAINS TRANS., 3/9. 225C -C -350 v. CO mA, 4 v., 4 v.. heaters. 200- 
250 v. prim. Post 2/3. 

MAINS TRANS., 5/9. 260 -0 -220 v. 60 mA, 6 v., 4 v.. heaters. 200- 
250 v. prim. Post, 2/3. 

O.P. TRANS., 1 /3. Standard size. 2 -5 ohms. Post, 1,'-. 20 for fl. 
Post, 5/6. 

MAINS TRANSFORMERS, 12/9. 425 v. 300 mA, single 
secondary. 6.3 at 12 amp. 6.3 v. at 0.0 amp. 200.250 v. screened 
primary. Post and packing, 36. 
T.V. MASKS, 14/9. 17in. brand new. Grey or White plastic. 
Good quality. Postage, 2/ -. 

((IAN CABLE, 6d. yard. Good quality cut to any length, 1/6 
post on 20 yards. 45:- per 100 yards. Postage 3/6. 

SOLO SOLDERING 
TOOL, 19/6 

110 v. or 6 v. (special adaptor for 
2001240 v. 10 /- extra). Automatic 
solder feed, including a 20 ft. reel of 
RESIN 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 0. 

CHASSIS 1/- each. 6 or8 valve. Latest type midget valve design 
for A.M. or F.M. Brand new cadmium plated. Size : 12'1n, x 
711n. x 211n. Post 1/9. 4 for 4/ -. post 3/ -. 12 for 10/-, carr. 5/ -. 

HEADPHONES, 119. Single earphone and band, CL-II type - 
Ideal for crystal sets, extension on radio, etc. Post, 1/3. 

NEW BAKELITE RADIO CABINETS, 919. Attractive style. 
Size : 121n. x 71n. x 511n. Ideal for small receivers. 

T.V. CHASSIS, 25/6. Ideal only for spares. Although this 
chassis has a wealth of components. it is considered unecono- 
mical to attempt rebuilding. This chassis is in 3 separate units. 
Power Pack, Timebase and S:Vision strip. I.F.'s 16 -19.5 Mc's. 
DRAWINGS FREE. Ins. carr. 10/6. 

Open SATURDAY -ALL DAY. (Dept. 2), 621 ROMFORD ROAD, 
Liver/1991 St. Stn.- Mlinor Park Stn. -10 mins. DV & CO MANOR PARK, E.12. 
FREE CATALOGUE. Tel.: ILF. 6001 -3. 
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SIGNAL GENERATORS 
28.19.8 or 25/- deposit and 
monthly payments of 21/8. 
P. & P. 51- extra. ('overage 
100 Ae,'s -100 Me la on funda- 
mentals and 100 Mes to 200 
Ales on harmonies. Metal 
case 101n. x 6:in. x 5' /in., grey 
hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200250. Internal Modulation 
of 400 c.p.s. to a depth of 30'b 
modulated or unmodulated 
R.F., output continuously 
variable. 100 milli- volts, 

C.W. and mod. switch, variable A.F. output. Incorporating 
magic -eye as output indicator. Accuracy plus or mous 2 

24.19.8 or 25'- deposit and 4 

monthly payments of 21i3. 
P. & P. 5 - extra. Coverage 
120 Kc's -84 Mc s. Metal 
case loin. x 61in. x 41in. 
Size of scale, Olin. x 3:in. 2 

valves and rectifier. A.C. 
mains 230 -250 v. Internal 
modulation of'900 c.p.s. to a 
depth of 30 ",,. modulated 
or unmodulated R.F. out- 
put continuously variable 
100 milli -volts. C.W. and 
mo& 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. K. 1'. 5 
and 6 monthly payments of 
21 8. Cash 28.19.8 plus P. & 
P. 5' -. Coverage 7.6 Mes -210 
Me's in five bands, all on 
fundamentals, slow- motion 
tuning, audio output, 8 
vertical and horizontal bars, 
logging scale. In grey hammer finished case with 
handle. Accuracy r: PS,. A.C. mains 200 -250 v. 

COMPLETELY BUILT 

carrying 

8 WATT AMPLIFIER 
A.C. Mains 1101250 v. Size 10; In. x Gain. x 211n. Incorporating 6 
valves, H.F. pen., 2 triodes, 2 output pens., and rectifier. For 
use with all makes and types of pick -up and mike. Negative feed 
back. Two in tuts, mike and gram, and controls for same. 
Separate controls for Bass and Treble lift. For use with Std. or 
L.P. records, musical instruments such as z Guitars, etc. Complete with 8in. speaker 
and ready for use. 

AC /DC POCKET 

950 

4.9.6 
Plus P. & P. 5/ -. 

MULTI -METER KIT 
Comprising 2fn. moving coil meter 
scale calibrated in AC,DC volts, 
ohms and milli -amps. Voltage 
range AC DC 0 -50. 0 -100, 0 -250, 0 -500, 
milli -amps 0 -10, 0 -100. Ohms range 
0- 10,OO1 Front panel, range switch, 
wire -wound pot (for ohms zero 
s ftting) toggle switch, resistors 
and rectifier. Basic movement 
2 mA. In grey hammer finished 
case. 

19/6 
Plus Built and 
P. & P. 1!0. tested 716 

Point to point wiring diagram 1' -, free with kit. extra. 
PORTAIILI': AMPLIFIEIL -Size Olin. long. 5in. high. 2 /in. 
deep. Will suit any type of crystal pick -up. Output approx. 
2 watts. Incorporating ECC83 double triode, Cossor 142BT out - 

ttansformer 
and 

20 -250 
contact 

, 

cooled 
A.C. Bass, treble and volume 

controls. 49'8 plus P. & P. 3'0. 5in. Speaker and O.P. Trans- 
former, if purchased with above. 186. Plus P. & P. f 0. 

COLLARD 4 -SPEED %t'TOMIATI(' CHANGER Model 957 
for amplifier).pick-up. 

nSize121n. x 13fin. Min. clearanceabove boa 5in., belw . 

10 records. A.C. mains. 200 -250 v.. turnover crystal head. Brand 
new, fully guaranteed. £8.19.8. plus P. & P. 5i -. Or 25'- deposit 
Plus P. & P. 5' -and 7 monthly payments of 21.5.0. 

Model 456. Similar to above, 27.19.6, plus P. & P. 5/ -. 

RADIO & T.Y. COMPONENTS (Acton) LTD. 
23, HIGH STREET, ACTON, LONDON, W.3 

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

REBUILT 
TUBE MULLARD AND ï; 

MAZDA 
GUARANTEED SIX MONTHS 
7 days delivery tim_ as from receiving order. 

I2in. 
14in. 
17ín. 
2lin. 

Plus 12/6 P.P. & ins. 

fß 0 0 
f10 O 0 
£12 0 0 
L14 0 0 

We have a number of good reclaimed Tubes 
at £5.0.0 incl. I2in. All sizes. Guaranteed 

3 months. P.P. & ins. 12/6. 

Braymead Convertors L6.10.0 inc. 

Call, write or phone. 

ST. MARY'S ELECTRONICS 
18, PRAED STREET, LONDON, W.2. 

(Ambassador 9795) 

SUPER- VISION LIMITED 
THE LOW PRICED COMPONENTS SPECIAL:sTS 
EVERY ITEM BRAND NEW AND GUARANTEED 

CONDENSERS 
2, 5, 8.2, 22, 42, 50 and 100 pf : 5d. each. 
220, 500, .001, .002 and .005 mid : 7d. each. 
.01, .02, .05 and .1 mfd : 8d. each. 
.25 mfd : 1/3 each. .5 mfd : 1JS each. All 350 v. WKG 
Electrolytics 
60/100 mid : 5/6 each. 
32 + 32 + 16 mid, 350 v. : 3/6 each. 
40 + 40 mfd, 450 V. 3/6 each. 
Clips : 3d. each. 
50 mid, 12 v. : 8d. each. 

RESISTANCES 
Carbon 
10 to 5 M, w. : Od. each. '. w. : 4e. each. I w. : 6d. each. 

2 w. 1/- each. 
Wire Wound 
2,200 5 w. 1/3 each. 5. 10 and 20 ohms, 10 w.: 1/6 each. 
5, 10, 50 and IGO ohms, 20 w. : 3/. each. 
Variable T/V type pots 
3 k, 5 k, 25 k, and I M : 2/6 each. 
Egen slider type 
3 k, 5 k. and 25 k : 1/9 each. 
Volume controls 
.5M : 2,,'9 etch. .5 M with DPS switch : 4/3 each. 

COIL FORMERS AND SCREENS 
x ; x IS .3 dia. with iron dust core : 2/- each. 

á x ¡ x 2!..3 dia. with two iron dust cores : 3/- each. 

VALVE HOLDERS 
Int. Octal : 4d. each. B7G : 4d. etch. B9A : 6d. each. 

CER.89A with screen : 1/9 each. 

TERMS : C.W.O. or C.O.D. 
Please include o sufficient amount to cover postage. 
Send 3d. for full list. 

Any Transformer or Choke made to order : quotations by return. 

SUPER- VISION LIMITED 
136, HIGH ST., TEDDINGTON, MIDDX. KlNgston 4393 
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QUERIES 
OVER THE TELEPHONE. The coupon front p. 100 
must be attached to all Queries, and if a postal 
reply is required a stomped and addressed envelope 
must be enclosed. 

EKC'OVISION T23 11F 
During daylight and sunny periods I am unable 

to see the picture, and as the night grows darker 
so the picture improves, but is not perfect. The 
sound is excellent. 

When I adjust my contrast and brightness the 
picture becomes vivid and negative. -G. W. 
Harrison (Wigton). 

Your C.R.T. is low emission, but sounds as if 
it will take a low capacity 13 volt boost trans- 
former. This should be connected to pins 1 and 
12, after having removed the yellow and orange 
wires and shorted them together. Mains for 
the booster can be taken between chassis and 
voltage flylead "A." whilst flyleads C and D 
should be shifted to 10 volts higher. 

REGENTONE T21 
When I decrease the contrast and brilliance con- 

trols to get a black and white picture EHT dis- 
charge occurs making a loud crackling sound; 
when I advance the controls the noise stops, and 
the picture, although of good definition, is not 
black and white. I have recently renewed the 
EY86. 

When I first switch on, the line transformer 
makes a frying sound for a few seconds.- 
J. Monte (Nr. Manchester). 

View the inside of the receiver in a darkened 
room in order to establish the point of discharge. 
You may find that it is originating from a lead 
connected to the EHT circuit. In this case, the 
lead should le replaced if the insulation is 
perished and moved clear of the metal tube sup- 
port. A badly -made soldere2 connection will 
evoke a discharge, as also will excessive dust 
around the EY86 and tube EHT connector. 

In view of your remarks concerning the line 
output transformer, there is a possibility that the 
wind ng insulation in this component is failing, 
but on out -of -sync line timebase gives the same 
jtoise from the transformer. The slightly impaired 
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contrast ratio may well be caused by diminishing 
emission of the picture tube. 

SHARED AERIAL 
Is it possible for three television sets to be 

operated from a common aerial (BBC and I.T.A.), 
and if so, what particular method or connections 
are required ? 

The particular case is a three -family house in 
this district. -A. G. Payne (Tenbury Wells). 

Any number of receivers can be operated from 
a common aerial system, but the losses incurred 
owing to the maintenance of matching and to 
avoid interaction between outlets call for the use 
of an amplifier. An article on this subject is 
featured in this issue, see " Shared Aerials." 

TRUE VUE MODEL A33 
I've had an excellent picture which has suddenly 

gone very dark, but can still be seen in a darkened 
room, the sound is perfect, the line, frame, focus 
and contrast controls react as before, the brilliance 
control brightens the picture very slightly. 

I was advised to change the wired valve U37 on 
the EHT transformer and the KT36 in the screened 
cage and the N37 next to it which I did, and I've 
had a bright picture twice, but not good quality. 
Now on switching on a few times I am back to a 
dark picture again. Could you advise me if the 
tube is at fault. -H. Griffiths (Liverpool, 4). 

We are of the opinion that the tube is losing 
emission. However, it would be as well to check 
the video amplifier circuit, especially the anode 
load resistor (the tube cathode is fed from this 
point.) 

PYE MODEL VT -4 
This model has automatic picture control which 

has given me very good service for over three 
years. While viewing quite recently the picture 
went very dull and could hardly be seen and when 
I switched off, a white line appeared across the 
screen followed by a white spot which gradually 
died away after a few seconds. I tried again the 
following evening, but no adjustment of any kind 
would bring the picture back again and when I 
switched off, the same line and spot appeared 
again. Do you think it is the tube that has gone 
and, if so, what is your opinion about having it 
" re- blown," which I think is the trade name for 
re- conditioning tubes ? -F. B. Cooper (Birming- 
ham, 26). 

Before discarding your tube we suggest you 
check the setting of the ion trap magnet on the 
end of the tube neck. This should be adjusted 
to maximum brightness. If you have a meter also 
check that the C.R.T. heater is dropping 6.3 v. If 
it is considerably less you have probably a shorted 
heater on the C.R.T. 

Re- gunned tubes have not been marketed long 
enough for us to give an opinion on their life. 

PYE FV1 
On switching on sound comes on normally, but 

the picture forms very slowly with a distorted 
raster, the picture being very dim. After about 
ten minutes the raster is the correct shape, but the picture strength fluctuates from dim to bright and 
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I have to alter the contrast and brightness controls 
to keep a viewable picture, this condition improves 
after about an hour, but is still present to a lesser 
degree. The line and frame holds are very 
sensitive. 

All valves have been checked and are right, and 
a new EY51 has been fitted. 

The voltage on the tube first anode is down to 
about 350 v., the cathode about 65 v. and the grid 
about 30 v. -A. J. Wetherall (Ealing). 

From your description we would say that the 
fault is in the tube itself. Raster distortions can 
be produced by a glass charge, in conjunction 
with a low emission cathode. We suggest you 
try a boost transformer for the tube heater and 
re -set the ion trap magnet for maximum 
brightness. 

PHILCO 17in. CONSOLE 
In the evenings during the winter months and 

also, to a lesser extent, during the peak periods 
on summer evenings, black bands gradually 
broaden on each side of the picture; the picture 
loses its quality and sometimes disappears 
altogether. 

I have had repair specialists in; they suggest 
that the fault lies in the electricity supply, but 
can make no recommendations to overcome it. 
Away from peak periods the picture is first class. 
-H. A. Butler (Co. Durham). 

This model is rather sensitive to mains voltage 
variations. and the diagnosis of the technicians 
would appear to be accurate. Unfortunately. 
there is no simple remedy as the trouble lies in 
the electricity distribution system. However, the 
local authority is obliged to maintain a constant 
voltage within stipulated tolerances; so we would 
suggest that you direct your attention to this 
concern, demanding that a prolonged voltage test 
be arranged on the strength of the trouble with 
the television. 

We would . mention. however, that voltage 
fluctuations aggravate the trouble when the H.T. 
rectifier or line amplifier valve is weak. 

ULTRA 15 -60 
My set produces sound on vision on the high 

notes. By turning the sound right back the 
interference ceases. Can you please inform me 
what steps to take to remedy this? The set is 
tuned to Channel 3 with an " X " aerial, and I 
have tried reducing the signal strength but with 
no effect on my sound on vision. -W. J. Shorter 
(Wilts). 

If the sound on vision effect disappears when 
the volume control is retarded, suspect a micro - 
phonic vision valve. Tap the 30F1, 6D2 and 
30FL1 valves in turn. One will show the symp- 
toms on the screen when tapped and this will be 
the microphonic valve. 

EKCO TC196 
Recently the set has been converted for I.T.A. 

Channel 10 using a 12- channel Ekco Turret Tuner 

with two separate aerial socket entries. At times 
1 am getting quite a hit of pattern interference 
consisting of vertical wavy lines - through the 
picture when using Channel 10. I have found 
that this cannot he removed using the fine tuner. 
Can you please inform nie if this can be 
eliminated by any adjustment to the set or the 
tuner or any other method; or would this be 
due merely 10 lack of signal strength. -R. E. 
Hudd (Bristol). 

The bonding betuen tuner and chassis is via 
the braiding of the coaxial lead and this is some- 
times inadequate. We advise you to try an 
independent wire in addition between the metal 
parts of the tuner and chassis near the former 
mixer. 

REQENTONL MODEL 1737' 
During the last three months, when the set 

has been turned on. for the first 15 minutes every- 
thing is satisfactory. The picture then closes in 
for 1in. bottom and sides. The width control, 
even when turned on fully, does not eliminate 
this fault. The height control eliminates the black 
mark at bottom but stretches the picture at top. 
When the picture closes in after 15 minutes it is 
a good 12in. picture and not distorted. Two or 
three days ago the set was switched on, it came 
on and then both sound and vision went off. 
All valves, with the exception of the EY51, light 
up. -W Brown (Stockton -on- Tees). 

We suggest you check the following valves: 
EY51 for heater continuity; 20P4. U301 and I0C2 
(situated near the left -hand corner of the flat -type 
metal rectifier in the centre of the chassis) foi' 
emission. Your dealer will make these tests for 
you. Replace any faulty or very low emission 
valve. If the valves are in good order the trouble 
probably lies in the line output transformer in 
the form of short -circuiting turns. The previous 
symptom (before the receiver failed completely) 
is probably caused by a worn H.T. metal rectifier 
(type 14ÁR 1282). 

INVICTA 126 
The fault with my receiver is the inability to 

maintain line hold. By adjusting the pre -set hold 
inside it is possible to keep it sometimes for one 
or two nights' viewing, at other time it lasts only 
for a few hours. The PCFSO line oscillator has 
been changed, also valves in the tuner unit. - 
P. Stimson (Kilburn). 

You should check the PL81 and its screen 
dropping resistor (as V14c, etc.). If the fault 
persists. check the 25 mfd. (cathode PCF80) 
capacitors. the metrosil and the M3 sync clipper 
located on the base of the chassis. The wiring 
may be traced down to these components. 

QUERIES COUPON I 

I This coupon is available until S_PTEMBER 19th, 1958, and 
I must accompany all Queries sent in accord with the 

notice on page 99. 
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Industry and Commerce offer their best posts to those with the 
qualifications- appointments that will bring personal satisfaction, good money, status 
and security. As part of a modern industrial organisation, we have skilled knowledge 
of what is required and the best means of training personnel for present day and 
future requirements. We specialise also in teaching for hobbies, new interests or 
part -time occupations in any of the subjects listed here. Write to us to -day for further 
information. There is no obligation of any kind. 

PERSONAL & INDIVIDUAL TRAINING IN - 
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Accountancy 
Advertising 
A ical Eng. 
A.R.B. Licences 
Art (Fashion, Illus- 
trating, Humorous) 
Automobile Eng. 
Banking 
Book -keeping 
Building 
Business 

Draughtsmanship 
Economics 
Electrical Eng. 
E lectrical Instal. 
Electronics 
E lectronic 

Draughtsmanship 
Eng. Drawing 
Export 
Gen. Cert. of 

Education 
Management Heat& Vent. Eng. 

Carpentry 'Hi -Fi' Equipment 
Chemistry High Speed 
City & Guilds Exams Oil Engines 
Civil Service Industrial Admin. 
Commercial Jig & Tool Design 

Subjects Journalism 
Commercial Art Languages 
Computers Management 
Customs Officer Maintenance Eng. 

Mathematics 
M.C.A. Licences 
Mechanical Eng. 
Metallurgy 
Motor Eng. 
Painting 

Decorating 
Photography 
P.M.G. Certs. 
Police 
Production Eng. 
Production 

Planning 
Radar 
Radio 
Radio Amateur 

(C &G) Licence 
Radio Engineering 
Radio & Tele- 

vision Servicing 
Refrigeration 

Sales Management 
Sanitary 

Engineering 
Salesmanship 
Secretaryship 
Servo Mechanisms 
Shorthand & Typing 
Short Story Writing 
Short Wave Radio 
Sound Recording 
Telecommuni- 

cations 
Television 
Time & Motion 

Study 
Tracing 
Transistors 
Welding 
Workshop Practice 
Works M'gement 
etc., etc. 

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H.&V.E., 
A.M.S.E., A.M.Brit.I.R.E., A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.1., A.F.R.Ae.S., 
A.M.I.P.E., A.M.I.I.A., A.C.C.A., A.C.I.S., A.C.C.S., A.C.W.A., City& Guilds Exams.. 
R.T.E.B. Servicing Certificates, R.S.A. Carts., etc., etc. Moderate fees. 

The E.M.I. Factories at Hayes, England. 

The only Home Study College 

operated by a world -wide 

manufacturing organisation 

INSTITUTES 

Courses with 
PRACTICAL EQUIPMENT 

in RADIO - TELEVISION MECHANICS 
CHEMISTRY ELECTRICITY .. 
DRAUGHTSMANSHIP PHOTOGRAPHY etc., etc. 

POST THIS TODAY 
To :- E.M.I. INSTITUTES, Dept.138K, London, W.4. 
NAME 

ADDRESS,._..,,_._____.,_ 

I am interested in the following s 

SEP.;58 (We shall not worry yo 

(if under 21) 

ubject(s) with/without equipment 

u with personal visits) 

BLOCK 
CAPS 

PLEASE 

1Ct2 

of 4/1..e íia,otera Pelee Columbia, etc., Etc. 
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SETS & COMPONENTS 

MAINS FROM 12v. CAR BATTERY. - 
American Dynamotor Unit, runs 20C, 
250 AC /DC radios, televisions. tape 
recorders, etc., from 12v. car battery, 
continuous duty, perfect, cost £25. 
801 -; s.a.e. full details. SCIENTIFIC 
PRODUCTS. Cleve:eys, Lanes. 

VALVES AT 5/6: EF91, E1391. EAC91, 
6E33. EF93, 604, 6Jö. VR99n. SKI. 
ARP12, VS110, 6SK7, 6B4. EL91. 2X2, 
6SK7, 63H7, 9001, GAGS. KT33C, 
EF39, 007, EF36, 6J5, I14, V1105, 
395, GAC7, 6B3, Pen 46. TT11. 
12SC7, 12SK7. CV 172, 105- At 2!6: 
VR91, VR133, VR65. VR66. 2034, 
VS71, VR21, post extra. List and 
enquiries, s.a.e.. please. W. A. 
BENSON, 136. Rathbone Rd.. Liver- 
pool, 15. 

RECLAIMED TUBES, 12in.. 14in., 
17m., all at £5 each. guaranteed: 
100 15 channel T.V. Ekco 161. 
Ferguson. f88. £15 each. C. 
EDWARDS. 1070, Harrow Rd. 
(Phone: LADbroke 1734.1 

LOUDSPEAKERS repaired prompt :y. 
MODEL LOUDSPEAKER SERVICE, 
Buffington Road, Oxford. 

Classified Advertisements September, 1958 

TELEVISIO '' BARGAINS. -- Huge 
quant it of Televisions offered at 
absolutely -roélr' bot.tö/trllitticersi' <91rrk. 
£1'10; -; 12in., £10/10! -; 5 Channel. 
12ín.. £1310; -; 14 -15in. from £18: 
17ín. from £21. Also latest 17in. and 
21in. Receivers, prices on request. 
All above in good working order. 
Non working,: 9in., £2; 12ín., £4. 
Please add £1 carriage. Also quan- 
tity of Spares. including Scan Coils 
and Line Transformers. Gallers 
welcome: trade supplied. GRAIN - 
GERS, 21. Kenwyn Ave Blackpool, 
Lanes 

RATES : 4'- per line or part 
thereof, average lice words to line, 
minimum 2 lines. Box No. L- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager. ` Practical Television." 
Tower Rouse, Southampton St., 
Strand, London, W.C.2. 

TELEVISION TUBES 
FACTORY reconditioned T.V. pic tara tabus. 

SIX month, guarantee. 
12ín. MW 31 -74, CRM 123 etc 27. 0.0 
141n. MW 36-21, AW 36 -21 87.15.9 
17ín. MW 43-34. MW 43 -30 £9.15.9 
211.n. MW 53 -20, MW 53 -33 ,. £13.10.0 
CATHODE RAY TUBE SERVICE 
35, Broome owl Road, St. Paul's Cray, 

Orpington 21285. 

CATHODE RAY TUBES used but in 
good working order, with three 
months' written guarantee. 12ín. to 
17in. Mazda, Mullard and Equivalent 
types only, at £4,10/ -. pus 12/3 
for carriage and insurance. En- 
quiries and orders to BHP DISTRI- 
BUTORS (LONDON) LTD., 379. 
Staines Rd., Hounslow. Middlesex. 
(Tel.: HOU 5144.) Our terms are 
c.w.o. or c.o.d. 

T.1 ". TUIIE`¡ I- TRANSISTOR M.W. Receiver. 20;0, 
ploy. 1'0 p. & p. M. BROWN. Fern 

We offer a really goad rer:,u t ii: Lea, Main St., Menston, Yorks. 
with a six- m^n':hs gaa,.a1t '. 11" H uila'i. 
£6: 14" Mallard ail Muri 85.10: 17' - 
Mullard and Mazda. £7.13. ('astna>tae's GUARANTEED TELEVISION, 12in. Repair Serviee. You' or i It^I L1b31 
Mullard; repairr1 at p:i:; a; 
less 10.' -. 

MIDLAND TUBES LIMITED 
37, George. Street, Man :host_r, I. 

Central 0432. 

T.V. TUBES as new. revacuumed: 
all makes: G months' straight guar- 
antee. 14in. £5110/ -. 17fn. £71101 -; 
carriage and insurance 12 /6 U.K. 
Free delivery greater London. 
VIDIO REPLACEMENT CO.. Hales 
St., Deptford High St.. London. 
S.E.8. (Tideway 4506.) 

MAKE YOUR AERIALS with our 
fully machined parts. Examples : 

Band 1, " H," complete with lashings. 
for £3/10/ -; 5 Element, Band 3, with 
folded dipole, mast and clamp for 
45/ -. Get further details front cur 
illustrated lists and data on all 
aerials, sent for 1/- P.O. (Trade 
supplied.) SKYLINE WORKS, Burn - 
sall Rd.. Coventry. (Tel.: 60418.) 

COMPONENTS, Valves, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION, 4, Maxted Rd.. Peck- 
ham, S.E.15. New Cross 7152.) 

ASSIST -U- AERIAL KITS, containing 
insulator and cap for lin. boom, 10. 
elements, 20 ein. plugs, 2 lin. end 
plugs, 2 . in. grommets, suitable for 
construction of Band II - or Band III 
Aerials, 6/8 complete. Send P.O. with 
order. ROBERT MOSS. LTD., 35. 
Banbury Rd.. Kidlington, Oxford. 
Trade inquiries invited. 

TELEVISION 
CATHODE RAY TUBES 
Reconditioned and Guaranteed 6 months. 

14" round Mazdas -25.0.0. 
15" round Mandas- 26.0.0. 
17" rect. Mazdas -_'6.0.0. 

Carriage and Insurance. I0I -. 
Cash with orders to " TELESPEED," 
Dept. 2 /B, 6 Clements Street, Coventry, 

Tel. 41062. 

5- Channel models: first -class picture. 
£20 each. carriage paid. THE 
GRAMOPHONE SHOP, 19 -21, Brock - 
ley Ris Lo.:den, S.E.23. 

TELEVISION SPARES for 9in.. 10in., 
and 12in. T.V.s Valves, Components. 
Brayhead I.T.V. Converters. £4 /181 -; 
s.a.e. PETTY SPARES. 9. St. Marl's 
Crescent, Portsmouth. (Phone: 6432.1 

TELEVISIONS, 9in. modele, £7/101 -; 
12in. models, £13 /10 / -; 12in. 5 -Chan- 
nel models, £191101- each: all work- 
ing: carriage paid. Send for list. 
TOMLINS. 127. Brocklev Rite, Forest 
Hill, S.E.28. (F -OR 5497.) 

RF27 or 26, 18 / -1 25 or 24, 11/ -; brand 
new, post 3/6. E.W.S. CO.. 9) 
church Rd., Moseley. Birmingham. 

TELEVISION BARGAINS. -12in. from 
£9. 14in. from £18, 17in. from £25. 
TYLER TELEVISION. 63. Lee High 
Rd., Lewisham, S.E.13. (Lee 5979 1 

TRY THE BEST FOR BAND III 
CONVERSION AT REDUCED 

PRICES 
" CYLDON "'l' 0í[11E1 "l' l'NIì11S £7. 0.0 

ItRAYIIEAD " £8.15.0 
ADAPTORS for " BRAYIIEAD" 7'8 
Please state channels and model of receiver. 
('o -axial Cable. 5d. yd., 103 yds.. £1.18.0. 
Pleas^ add postage on co -ax. -other goods 

post free. 
I :.S.It. 4 -speed Autoehan.cr.., 28.0.0. 
'rev ice Sheets, 8'- dozen. Mixed Lots. 
valves and Rest Quality TV Components 

at Reduced Price:. 
No Ex -Govt. or surplus --all goods Brand 

New. 
A's Lists. Mall Order only. Send to : 

RADIO SHOP 
PLEASE NOTE, : Next to Empire Cinema, 
Wakefield Road, Normanton, Yorkshire. 

T.V. TUBES, 14in., £31101 -; 17in., 
£5; 15ín. CRM153, £1; picture -tested 
and guaranteed 3 months. A few 
14in. and 17ín., suitable for testing 
0e' boosting, 25!- ea.; all carriage 
paid. BRADLEY, 6. Beadon Ave., 
Waterloo, Huddersfield. 

UNREPEATABLE OFFER. -12ín., 5- 
channel T.V., £15; 14in.. £22; good 
working order. C. EDWARDS. 1076. 
Harrow Rd.. London, N.W.10. 
(Phone: LADbroke 1734.1 

12 MONTHS' GUARANTEE! The very 
best reconditioned c.r.t. ever offered. 
12ín. £J, 141n. £10, 15' -n. and 17in. 
£12 /10 / -, 21in. £18; carriage and 
insurance 22!(1. S.C.L., 77. Cranleigh 
Road, Eemnemouth. 

ELECTRADIO, Cc -ax, low lors. Od. 
yd.: P lugs, Sockets, 1/- each. Multi - 
core So der. 2/8 per packet. Stir- 
ling Band III Converter. all chan- 
nels. 6 gis., post free. 18, Broad - 
lands Av., Keyneham, Som. 

CATHODE RAY TUBES, ex- chassis. 
picture -tested, 3 months' guarantee. 
Mullard, Mazda, Brimar, etc.. 9in., 
12in., 14in., 15in., £31101 -; 17ín.. £4; 
carriage and insurance. 15! -. Minia- 
ture Valves, 10 /- dozen. S.C.L., '77, 
Cranleigh Rd., Bournemouth, 

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 6 or more. Post paid. All 
types of Aerials and Machined Parts 
available. Send 1/- P.O. only for 
details and technical data for " Do 
It Yourself." SKYLINE WORKS, 
Burnsall Rd.. Coventry. 

TUBES, Valves and Spares for every 
set front the year dot. Sets from 
£8, Tubes £1. Tube reconditioning 
at 4/- inch (patented process). Send 
sae for lists and details. LES 
HOWE AND SONS, 5. Auckland 
Close, Tilbury, Essex. 

TELEVISIONS, London only. 12in., 
£10; 5- channel. 12in., £14; 14in.. 
£18; 17ín. £27; 13- channel, 12in.. 
£20; 14ín.. £25; 17in.. £35. (Callers 
only. JOHN GILBERT TELE- 
VISION, 1B. Shepherds Bush Rd.. 
London, W.6. (SHE 8441.1 

Save 30% on all outdoor aerials and fittings. 
Example: Double Five Array costs only 
701 -. Self -contained Band III Pre- ampli- 
fiers only 69'-. Converters 80'- complete. 
Fringe Area Super Low -loss Co- axial. 
1/4 yard. Reconditioned T.V. Tubes. 6 
months' guarantee, 12- q 14' 110' -. 17. 150/ -. 
21' 210' -. C.W.O.. carriage 10'- extra. Tubes 
delivered in 24 hours all parts U.K, ' S.A.E. 
FOR FULL LISTS. 

G. A. STRANGE 
North Wraxall, Nr. Chlppenham, Wilts. 

Tel.: Marshfield 238. 
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AUCTIONS 

EVERY TR1'RSLAY AT 1la.m. 

Practical Television Classified Advertisements 

Sales by private treat). 
DAILY 9-5.:0. SATS. 9-5 p.m. 

Over 500 TVs from 13 working, 10 /- not. 
Radios, grams, washing machines, fridges, 

vacuum cleaners, typewriters. 

EASTERN AUCTION MART 
Whitehorse Lane, Stcpne), London, E.1 

FOR SALE 

PRACTICAL AERIALS, outdoor Band 
III folded dipole, fitted insulator, 
reflector, 3 directors, ¡in. dia. alloy, 
bolts, assemble to your own boom, 
alloy, wood, etc. Send 191- P.O. 
S.A.E. queries. 165, Beoley Rd., Red - 
ditch, Worcs. 

MAINS RADIO IN YOUR CAR, com- 
plete unit runs 200 /350 AC /DC radio, 
television, tape recorders, etc., from 
12v. battery, perfect, cost £25, 80/ -; 
stamp full details. SCIENTIFIC 
PRODUCTS, Cleveleys, Lancs. 

HOW TO USE EX -GOV. LENSES 
and Prisms. Nos. 1 and 2, 2/6 ea. 
Vertical Enlarger Plans for 35mm. to 
21in. sq., 3/6 ea. Optical Condensers 
and Achromatic Lens to suit, 33/-. 
Lists. S.A.E. H. W. ENGLISH, Ray- 
leigh Rd., Hutton, Essex. 

VALVE CARTONS by return at keen 
prices. Send 1/- for Samp;e range 
and list. J. & A. BO %MAKERS, 75a, 
Godwin St., Bradford, 1. 

T.V. ON PARAFFIN without mains, 
by means of the famous Briggs & 
Stratton engine -driven generator ; 

230 volt A.C. 250 watts. Ideal for 
radio, television, portable tools and 
drills and floodlighting. Price only 
1540 each, carriage paid. GREEN 
ACE MOTORS LTD., 301/5, Norwich 
Rd., Ipswich. 

TELEVISION BARGAINS: 9in., seen 
working, £7/101-; 17in., £37110/ -; 
new 17in. Sets. 59 gns. Aerials and 
Co-ax cheap. CLAYTON'S. of 
Church St., Chalvey, Slough. 

AMAZING OFFER. -Originally £40! 
£103 each. Ekco, Pye, H.M.V., 
Marconi, Philips, Murphy, etc., 
9 /I9in. Televisions, complete, not 
working, 50/- each; carriage paid; 
immediate dispatch, 12in. £5 /5 / -; 
15ía., £8; Philips 17in. Projection 
Televisions, £8/15/ -. TOMLINS, 127, 
Brickley Rise, London, S.E.23. 

CO -AXIAL CABLE, unbeatable offer. 
ed. a yard air spaced. 
TELEVISION TABLES cancelled order. 
20" x 20", I8" legs, 4- quartered veneering, 
veneered both sides, in medium oak, 
walnut and supele. Unrepeatable offer 
while stocks last. 39/ -, carriage 3/6. 

MARSHALLS 
FOR 

TELEVISION 
131, ST. ANN'S ROAD 
TOTTENHAM, N.I5. 

Phone : STAmford Hill 3267. 

103 

FOR SALE ( :ontinaed) EDUCATIONAL 

SUPERTONIC SUNLAMPS, listed MATHEMATICS for T.V. Course, 
£7,10/ -, 801 -. S.A.E. SCIENTIFIC 21/ -. TUTORIAL MATHEMATICS, 
PRODUCTS CO., Cleveleys, Lancs. 200, Buchanan St., Glasgow. 

EVERYTHING FOR THE AMATEUR. 
-Write for our new List catering for 
Home Engineers, Hi -Fi Fans, Tape - 
recording Fans, etc.. etc. Probably 
the most comprehensive in the trade. 
Price 1/ -. R H.S., 155, Swan Arcade, 
Bradford, 1. 

100 BAYS of brand new adjustable 
steel Shelving, 72in. high x 34m. wide 
x 12in. deep, stove enamelled. dark 
green; sent unassembled. 6 -shelf bay, 
£3/15/ -; sample delivered free; quan- 
tity discounts. N. C. BROWN, LTD., 
Eagle Steelworks, Heywood, Lancs. 
(Tel.: 69018.) 

SECONDHAND TELEVISIONS. gin. to 
21ín.; all makes; faulty and working. 
WILKLNSON'S, 146a, Goldhawk Rd., 
Shepherds Bush, 4379. 

ELECTRIC CONVECTOR 
HEATER 99/6 

A.C./D.C. Switched for 1 or 2 kW. Illumi- 
nated grille. Size 16' x 18° x 71' deep. Ins. 

Carr., 10/6. 

CAR RADIO AERIALS 6/9 
Plated. Whip antenna:, 50' long collapsing 
to 11'. One -hole fixing. Post 11 -. 

DUKE & CO., 621-3, Romford Road, 
MANOR PARK, E.12. ILF. 6001 -3. 

WANTED 
VALVES WANTED, ECL80, EY51. 
EYE'S. PL81, PCF80. and all Minia- 
ture Types, 1225, 1001. 1002, 10F1. 
etc. SZG, 6K8G, 6V6G, brand new 
only; prompt cash by return. R.H.S., 
155, Swan Arcade, Bradford, 1. 

IMPORTANT. Valves wanted, new, 
loose or boxed; same day payment. 
ROBERT, 414, Whitefoot Lane, 
Bromley, Kent. - 

ALL TYPES OF VALVES WANTED, 
PL81, ECL80, EY51, U25, PCF80, 
PZ30, 13801, etc., etc. Best cash price 
by return. STAN WILLETTS, 43. 
Spon Lane, West Bromwich, Staft3. 
(Tel.: WES 2392.) 

SERVICE SHEETS 

SERVICE SHEETS for sale and hire. 
Radio /T.V.; s.a.e. enquiries. J. 
PALMER, 32, Neasden Lane, N.W.10. 

SERVICE MANUALS /SHEETS Tel/ 
Radio for hire. Sale and wanted. 
Mixed Manuals and Sheets. 12 for 
10 / -; s.a.e. enquiries. W. J. GILBERT 
(P.T.). 24, Frithvllle Gdns.. London, 
W.12. 

ENGINEER has complete range 
Radio /T.V. Service Sheets, 4/- each; 
s.a.e. State Model No. required; 
c.w.o. L. BRENNER, 23, Meadway 
Close, Barnet, Herts. 

SERVICE SHEETS for sale. Radio 
3 ' -, Television 4/ -. All makes. 
SULTAN RADIO (ril). 23b, Albert 
St., Tunbridge Wells, Kent. 

SERVICE SHEETS, Radio, T.V., 
5,000 models. Lists 1/ -. S.A.E. 
enquiries. TELRAY, 11, Maudland 
Bk., Preston. 

FREE ! Brochure giving details of 
Home Study Training in Radio, Tele- 
vision and all branches of Elec- 
tronics. Courses for the Booby 
Enthusiast or' for those aiming at 
tic A.M.Brit.I.R E., City and Guili.s, 
R.T.E.B. and other Professional 
examinations. Train with collega 
operated by Britain's largest Elec- 
tronics organisation. Moderate tees. 
Write to E.M.I. INSTITUTES, Cep-. 
PT28, London, W.4. 

STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home study organisation - 
LO.S. Courses for the' enthusiast 
and for those seeking examination 
qualification. Brit. I.R.E., City and 
Guilds, R.T.E.B., etc. Build ;our 
own equipment with Practical Radio 
Coarse. Write to -day for free book: 
INTERNATIONAL CORRESPON- 
DENCE. SCHOOLS, 71, Kingsw ty, 
(Dept. 516), London, W.0 2, 

BUILD YOUR OWN T/V and Iearn 
about its operation, maintenance and 
servicing. Qualified engineer -tutor 
availab_e while you are learning and 
building. Free Brochure from E.M.I. 
INSTITUTES, Dept. Pr53, London, 
W.4. (Associated with H.M.V./ 

INCORPORATED Practical Radio 
Engineers home ctudy courses of 
radio and T.V. engineering ara 
recognised by the trade as outstand- 
ing and autnoritative. Moderate fees 
to a limited number of students only. 
Syllabus of Instructional Text is free. 
" The Practical 'Radio Engineer." 
journal, sample copy 2/-, 6,000 .Align- 
ment Peaks for Superhets, 5/9. 
Membership and Entry Condi,ions 
booklet, 1/ -, all post free from the 
SECRE fARY; I.P.R.E., 20, Fairfield 
Road, London, N.8. 

LEARN IT as you do it -we provielm 
practical equipment combined with 
instruction in Radio, Television, 
Electricity, Mechanics, ChemistrY. 
Photography, etc. Write for lull 
details to E.M.I. INSTITUTES. Dep;. 
PT47, London, W.4. 

II+ 
EXAMINATION 
Write for FREE 24 -page GUIDE 

and Test stating age of child to 
The Registrar (Dept. M.7(, 

MERCER'S 
CORRESPONDENCE COLLEGE, 

1 

69 Wimpole Street, London, W.I. 

PROPERTY 

BERRYLANDS (Surbiton). Adjoin- 
ing station in a fully built -up area, 
parade of spacious shops with 2 floor 
upper parts just constructed. To be 
let or sold. Trades already reserved 
Grocer and Provision Merchant, 
Greengrocer, Ladies' Outer- and 
Underwear, Shoe Repairer, Tobac- 
conist and Confectioner, Dyers and 
Cleaners, Retail Builders' Merchant 
and Pet Shop. Full details: 
MESSRS. WHIDDINGTON, Chartered 
Surveyors, 133, High Street. Ted - 
dington. (KINgston 1216/7/2.9 r. =. 
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& 
EEI 

EE 

E2 

G 

Fi heaters Model 2 I.F. output 16;19 
q, Me s. Parallel heaters. With in- 
B1 

structions ana circuit dia;ram, 79.6. 
With knobs 316 extra. post_ and in- 
surance 2 6. 

All -Mains Amplifier 
EB 

EE. 1 =ice 
S 

Powerful three -valsa mah:: =mil 
fier ideal for dances, parties, etc 
Complete less chassis, cabinet and 

14 speaker (available il requiredi- 
EL data 116 (free with ports). Price 

19/6, plus 2/6 post and insurance. 
EI4 

Fil 

EB 

Fb 

EB 

El 

NOW 2 
MODELS 

Turret Tuner 
'fraud new 
,'cock, n of surplus, 
with coils 
for Band I 
and III com- 
plete with 
v a l v e s. 
Model 1 I.F. 
output 23,33 
Me,'s. Seri 

EB 

EB 

Ea 
E 

EB 

E 

E 

EB 

E 

EB 

E 
Ea 
E 
E 

ES 

EB 

E 
EB 

EN 

EB 

E 
E 

E 

The Skysearcher 
This is a 2 -valve plus -metal receiver 
sot useful as an educational set for 
beginners, also makes a fine second 
set for the bedroom, workshop. etc. 
All parts, less cabinet, chassis and 
speaker, 19!6. Post and fns., 2/6. 
Data free with parts or available 
separately, 1)6. 3 -valse batter' 
version also available at the same 
price. 

Tube Tester and 
Re- Activator 

We can supply all the 
main components for 
making this unit 
which will no only 
test Cathode Ray 

Tubes but also will re- activate there, 
supplied complete with full instruc- 
tions. Prlcs 23. plus 2/6 post and ins. 

A.C. /D.C. Multimeter Kit 
Ranges : D.C. 
volts 0-5, 0 -50. 0- 
100. 0 -500, 0- 1.000. 
A.C. volts 0-5. 0-50. 
0- 100. 0-500, 0 -1,000. 
D.C. miiliamps 0-5. 
0 -100, 0-500. Ohms 
0-50,003 with in- 
ternal batteries. 
0- 500,000 w i t h 
external batteries. 
Measurer; A.C.. 
D.C. volts, D.C. 
current and ohms. 
All the essential parts including 
metal case, 2in. moving coil meter, 
selected resistors, wiro for shunts, 
range selector, switches, calibrated 
scale and full instructions, price 
19/6, plus 2,6 post and insurance. 

SUPER SENSITIVE (2,000 O.P.V.) 
MULTIMETER KIT 

Band III Converter 
S iii is ble 
Wales, bon- 

17 rangea including D.C. volts to i.rco v.. A.C. d-m, M i d 
volts to 1,000 v., D.C. tnilliaesps to 500, ohms le lands, North. 
2 meg., capacity and inductance. All the essential Scotland, etc. 
parts, including metal case. selected resisters, All the parts 
wire for shunts, selected switches, calibrated including 2 
scale and instructions. 32.8, plus 218 pest and ins. EF80 valves, coils, fine :* 

tuner, eon -.,:_......._'.....'""" - 
trust contro , condensers, and 
resistors. (Metal case avaliabin a= 
an extra.) Pr ca only 19'8, plus 2/i; 

I post and insurance. Data free with 
parts or available separately 1;8. 

Medresco 
Hearing Aid 

As supplied by National Beal lb. 
completely overhauled and In 
good working order with six 
months' guarantee. Only 
22.15.0 plus 2/6 post and ins. 
Complete with earphone and 
new ear plug but not batteries, 
these can he supplied as an 
extra for 5/- Per set. - 
Instructions shooing how - 
to convert to pocket. radio 
available free if requested. 
Short Wave Communications Re_aver 
R208. I0,'- Down 

This is a super ..kort wave receiver covering 5 -3/ 
metres (10 -10 mc; s1. Uses 6 valves. Ilas R.F. stage, 
I.F. stages 13.F.O. 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 Unused and Boxed Valves 
transit case ; size approx. 24 x 18 x 12 ; weight 701b. 6 785 1218 Suitable A.C. mains, 100 -250 and 6 volt battery. In 

1A4 91- 
OZ4 9'- 6F5 

6F6 
9! 
9/6 7C7 1216 perfect condition, practically unused. Tested before 6F7 19/6 7D5 916 

6F8 9/8 7D0- 918 
6F32 10!6 7147 8.'- 
606 716 7K8 12'8 
6H6 216 787 10 /- 
6J5 5/6 787 10 /- 

Motor Snip 
11 in iatu ref 
-:-'ter 21in. long si 0 

I;in. diameter, 
minated poles 

:nd armature, ,-. rate winding for reversing. 
, Ir -cates off 20-30 v. D.C. or uff A.0 
o.tina through stepdown trans - 
': mer. Original cost at least el 
a'h. Snip p,dre for one month 

sill' 6 6. r'''- / postage and 
r,,,uran. 

PclrTV 

M 

iLate 

type 

1t 7aeoi, 

s 

re y 
14' 

s 

1 2 
Port. 

J 

despatch and guaranteed. Handbook free with each. 
Price 26 /19 /6, carriage and insurance 151 -. Or 10!- 
deposit, plus 15/- carriage, and 15 weakly paymants 
of 10,' -. 

Famous Transmitter Virtually Given Away 

The famous R1154- unused but alightly soiled and not 
tested. Covers 200500 Ice's, 3-5.5 Mc s and 5.5 -10 Mers. 
lias unique " click stop " mechanism (7 stops) and 
permits selected frequency to he held, returned to, 
etc. Hartley oscillator, power amplifier, keying and 
speech. Wonderful breakdown value meters, relays, 
switches. Complete with vnhves: -aril tar gain at 234, 
plus 10 /- carriage. 

Huge Ministry Purchase 
8.1155 -yours for E2 dos,,; 

Frequency 75 Icc;s to 18 
Mc,s, 10 valves, metal case, 
robust receiver. cost over 
£60 to make -will give 
years of service, very little 
used. Price £10 or 5 pay- 
ments cf £2. 
Carr. & transit rare 15 - y.. 

1A6 91- 
1F7 1216 
11,18 8/6 
1LA6 8/6 
1556 316 
1LD5 3/8 
1T4 7/6 6.17 61- 1206 8/6 
1115 716 6K6 71- 128117 8)6 
185 7/6 6K7 51- 12817 8l6 
1T5 81- BLS 9)- 12SK7 816 
2A5 12/8 6L6 9)- 2585 1216 
2A5 12/6 6L7 10!7 28 10i- 
2A7 1216 657 8.'6 27 10 /- 
2D13C 5/- 687 9/- 26D7 3/6 
2X2 4/6 667 9/- 31 7/6 
3M 71- 6SA7 81- 32 7)6 
3D6 5/- 6607 8!- 34 1216 
3Q4 7/6 66E11 61- 39/44 101 - 
4D1 2/6 6SJ7 8/6 41 9/6 
5U4 81- 68K7 6)- 42 8.- 
5Z3 121- 6SL7 8/- 43 10 - 
SZA 9)6 6857 7/6 57 10 - 
6A6 1216 68Q7 91- 58 10 - 
6A03 6i6 6857 9/- 71 9 6 
BACI 8/8 67'7 12)6 75 12 6 
6A6 10 /- BTii3 12'- 77 8- 
684 5/- 6155 8/6 83 12/6 
687 10/6 64'6 816 84 8/6 
683 4/- 6x5 7,6 807 8/8 66Q6 1216 6Y6 9/- 954 316 6C4 6'6 
6C6 6'6 6Z3 15.'- 1625 10 /6 
6C6 g1_ 7A2 1218 805 8I- 
6DI 616 7A7 9/6 913 90'- 

T.V. Service Sheets 

130 sheets covering the moatc- 
popular post -war Televisors by' 
leading makers - Cossor, Elm),., 

r Ferguson, Pye, etc. £1 post free. e. 
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Cabinet Snip. , .. 

This fine cabinet as illustrated but 
less control knobs is available this 
month at special snip price of 12'8. 
plus 3/6 post and insurance. Size is 
131ín. x 9in. x 41n. and it is nicely 
covered in two tone I.C.I. fabric. 

This Month's Specials 
Wire ended Neon Lamp. Midget 
size as used in mains tester, 
dozens of applications, 2/- each. Instal Those Extra Power 
Points. Big purchase of 7.029 
3-core cable enables us to offer 
this at a real bargain price of 
37/6 - per 50 yd. coil. 100 yd. 
coil 75/ -, carriage free. 

Snip. Massive (weight 
approximately 8 lb. ) output trans- 
former Parmeko -primary 4,0(X) 
ohm centre tapped, secondary 
15 ohm, unrepeatable at 17'6, plus 
2/6 post. 
Electrolytic Condenser. 500mfd. 
50 V..with mounting clip. 2/3. 
Screened Cable. Rubber covered 
flexible with metal braiding. 
ideal for microphone or gramo- 
phone extensions. 4d, per yd. 
30 /- per 100 yds. 

Chassis Assembly 

Superhet Chassis, 3- waveband. col- 
oured scale, scale pan. etc. Scale size 
141In: x 3 -In. Chassis size 15in. x 15ín. 
x 2ín Price 9/6, plus 1/0 post. 

For Your Lab 
Resistance substitution boxes are 
great time savers and you really 
cannot have too many of them. 
Here, then, is an opportunity to 
acquire these at a very low rate. 
Our R.S. kit, available for only 
8/6, plus 1/6 postage, comprises a 
50 w. precision variable resistor. 
six 2-3 watt fixed resistors, one 6 
positior switch, two knobs, and 
instructions. This unit, when 
made up. will give an Infinite 
variability over the range 100 
ohms to 2 meg. 

Yours tor 101- down and 17 weekly 
payments of 10/- or Cash price 

£8.10.0 

.... 
The latest, most up-to -date 
Record Player made by the 

famous R.S.R. Company. Using 
Hi -FI Crystal Pick Up and fitted 
with every modern device. Defin- 
itely a record changer which will 
give years of trouble -free music. 
Not surplus but the current 
model. Price 28/ 10/- or Terms. 
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ih Build this I7in. T.V. in 
an evening 
Undoubtedly the most up -to -date televisor for 
the home constructor. You can build it in an 
evening and the set when finished will be equal 
to a factory made equivalent. 

All miniature valves and metal rectifier. 
12- channel turret tuner. 
Multivibrator time bases. 
Ferrox cube, E.H.T. and scan coils. 

The building cost (less tube) is only £29.10.0, plus 
10 /- carriage and insurance. Or £5 down and 28 
weekly payments of £1. All parts guaranteed 
twalve months, 
Full Information and data free with parts or 
available separately, price 3/8. 

FOUR ITEMS FOR PRICE OF ONE 

FLUORESCENT 

En 
E33 

833 

E 
EB 

T 
EB 

ES 

EB 

FP 

Í3 

833 

83 
833 

FP 
83 

83 
f33 

LIGHTS 
EB 

83 
83 
83 
EB 

E33 

Ela 

These are complete fluorescent LE lighting fittings. Built -in ballast and 

J 
starters -stove enamelled white and EI3 ready to work. Ideal for the kitchen. over the work -bench and in similar 

833 locations. 
Single 40. 4 ft. 3 in. long, uses a 40 watt tube. Sid 
Twin 20. Uses 2 20 -watt standard E33 tubes. 

833 Price for either type 39x6. with tubes. .Carriage and ins. up to 150 miles 5/6, Es 
up to 250 miles 7'6. 

EB Rectifier Bargains EP 

Ell 

di 

r 

EB 

E33 

EH 

EI3 

EB 

EB 

EB 

FP 

FP 

H3 

Selenium rectifier type I -500 v. i amp H3 
hait -wave, easily rebuilt into fu 
wave or multiple type. contains 30 
35 men. discs. Price 8 /6, plus 116 post. 
Type 2. 36 volt 9 amp, easily rebui t into six full wave charger rectifiers 
suitable for 6 or 12 volt batteries at 
3 amps, contains 24 84 mm. discs. Real E 
bargain at 19,6. plus 1/6 post. 83 

THE TRANSISTOR 8 LB 

A superb little portable receiver BB 
which is also loud enough and sensi- 
live enough to be a car radio. All ea 
parts, prepared chassis, 8 selected 
transistors, lin. x 4ín. elliptical 
speaker and handsome carrying case E$ -supplied for £11.10.0, or 10 /- de- 833 posit and 24 weekly payments of 10' -. ER 

This set of modern T.V. parts is equally suitable for 
modernising an old televisor or for building into a new 
one. Suitable for wide angle 14in. or 17ín. tubes using 
E.H.T. or 12 -14 kV. The four items comprise : (1) Line 
output E.H.T. transformer. (2) 70' scanning coils on ferrite yokes. (3) Width control with ferrite core. 
(4) Frame output transformer. With these parts we 
also 'give free, complete circuit diagram of a modern 
televisor which uses them. We offer the whole lot at 
the price of the Line output transformer only, namely. 
57'6, plus 2,r6 post and insurance. 

THIS MONTH'S SNIP 
Multi- Purpose Mains Transformer 
Heavy duty construction, must have cost at It q-: 
£3 to make. Offered at a snip price of 14/6. 
Specification 

Primary ;Standard 230 v.: 50 c.p.s. screen 
to sep. terminal. 

Secondary 1. 660 v. -200 mA. centre tapped. 
Secondary 2. 80 v. -100 mA. 
Secondary 3. 23 v. -759 mA. 
Secondary 4. 7 v.-5 amp. centre tapped. 
Secondary 5. 5 v.-3 amp. 

In addition to the above- secondaries there is 
window space which will allow extra L.T. winding- 
to be put on. The winding ratio 1s 21 turns per volt. 
Weight of transformer is 1211., size approxlmatel s 
6in. x 41ín. x 41ín. Connections all brought out 1,, 
terminals on bakelite panel. We have only 500 of 
these, so order at once to avoid disappointment. 
Non -callers add 3'6 postage please. 

Coil Pack Snip 
Covers the Medium 
Waveband 200-550 
metres and two short 
wavebands 35 -120 
metres and 13-42 
metres, for 463 kic. 
I.F. Extremely well 
made, supplied com- 
plete with diagram 
of connections. Only 
9i6. plus 1.r6 post and 
insurance. 

ELECTRONIC PRECISION EQUIPMENT, LTD 
83 

Post orders are dealt with from Eastbourne, so for prompt attention please 833 post your orders to 66, Grove Road, Eastbourne, marked Department 7. ES 
42-46, Windmill 11111, 

1 
28, Stroud Green Rd., 

1 

266, LCornodyoon 
n 
Road, 

EH 
66. Ciro,e Road, 

PhonetvliRII SLIP 5780 T.aet bourne, Sussex. Phone : ARChway 
C9 

Pho e : CRO 6558 Half day, Wednesday. Half day, Saturday. Half day, Thursday. Half day, Wednesday. Es 
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EDDY'S (Nonni.) [ID. 
DEPT. P.T. 

172, ALFRETON ROAD, 
NOTTINGHAM 

SPECIAL BARGAIN 
B.KR. MONARCH /1.-SPEED 
MATH! CHANGER COMPLI ?TIC with 
high fidelity ' turnover head." Cspncit: 
Of 10 Recorde. Plat= 12', 10" and S" 
intermixed in any order. 78, 4:,, .a and 
16 r.p.m. 
For A.C. mains 100 -110 colts 
IAGI -DISC selector g]VCS qß.1 1 .. ,. 

quietest change ever. 
With full anse rue tip c 

Brand 11:6. 19.6. Post 8: 
New - 

MIDGET HATTER] EI.IMS AT'(111b to 
convert all types battery portables to mains 
oporatlon.'57 /6 each. 2'G post. etc. Smaller 
than H.T. battery alone. (Please state make 
and model number.) New and Boxed. 
ACOS CRYSTAL MIRES. L ?t l'r :(o 
52.10.0 our price 29.11. plus 3 - post & pack- 

Excellent for tape recorder, amplifiers. 
baba- alarms. etc. Brand New und Iltc.ed. 

NEW METAL RECTIFIERS, FULLY 
GUARANTEED 

RMl 811 tt 3 
8 6 

14A103 57'8 
WX4 
WXG 316 
14/83 1- 6 

BM2 713 
RM3 9/3 
RM4 19/8 
BM5 23/6 14A97 24'8 
W4 316 14A100 26.6 1111.51:93 
W6 3/6 14A124 27 6 23;- 
ACOS CRYSTAL TURNOVER PICK- 
UPS. (2 Sapphire sty1lL. 29.11. post, etc., 
216 extra. Brand New and Boxed. 
25 x 25 mid CONDENSERS. Midget. 1.3 
each. Brand New. 
ACOS MIKE INSERTS. 411 each. nigh 
quality. Can be used for tapo recorders. 
baby alarms, musical instruments, etc. 
Post and packing 8d. extra. Brand New. 
THROAT MIKES, 1' -, post Od. extra. 
Could be used for electrifying musical 
instruments. 
SURPLUS NEW AND GUARANTEED 

VALVES 
All tested before despatci. 

C.O.D. only. 

1411133 34.6 
1431A11_82 

18'8 

1D5 1016 
1R5 7/11 
155 7/3 
1T4 8111 
5U4G 8'8 
5Y3G 818 
5Z4G 9111 
5Z4M 

GAL515111 
GAME 8/11 
6AQ5 7,11 
(ìATS 7/11 
6B8G 2111 
6BA6 8!11 
GBJG 7,8 
6F'1 13/11 
6F13 12/6 
GJSG 2'11 
6100 2/11 
0K8G 7111 
6L6G 6111 
61,18 11/6 

GSN7G,Sr11 
5/11 

9SK7GT 

6PGG 5111 
6X4 8/8 954 1.'6 

7117 81-ICY31 19L41 10-8 
757 9/11 1211 E1,42 1011 
7Y4 7111'DAF3i ,EL84 9.- 
IOF9 13/8I 96EYñi 106 
12AH7 7/8 Dlhui 9 6i,FlY6.i 15 - 
12AB8 IDIC9G 9 619Z8(1 88 

9'11.DL96 9 6 EZ81 9.11 
12AT6 iDM70 711.K133C 

9:11 EB91 511 8-8 I 

12J7GT EDC41 t.63 8,- 
10 6 9 6 PCC&1 9.'- 

12K7G 7B F:BFB) 9 6 PCL83 
1207G 7 6 ECC81 8.- 15'6 
12S117 5.6 F1CC83 PEN40 C.6 
1457 14 6. 8 11 PF:136C 
19AQ510 6 F:CC84 14 6 
25A6G 8 11 PI.33 19 6 

12.11 EMT, P1.82 9 6 
25L6GT 8. 11 PL`t.( 10 6 

9111 ECFSJ PY80 8 6 
25Z4G 12 8 PY01 8 6 

9/11 ECH42 PY02 8 6 , 

WAS 1016 10 6'PDD4 12 6 
35W4 8i8 ECL8(l IIAF42 
35Z4 7;8 136 10-6 
807(B) 39 EF41 9'6 UDFSO 9 8 
807(USAI EE42 12.8 

5/8 EF50 411 
EF50(R) 

6X5GT Bib 355 3,111ÌF80 8.- 
787 816 356 2/11 EF8G 15/8 
7C5 8'- AZ31 EF89 9/11 LITS 9:6 
7C6 8/- 12111 EE91 61111UY41 7 6 

Postage & packing 6d. per valve extra. Over 
£3 Free: - S.A.E. with all enquiries. 
Any parcel insured against damage In 
transit for only 6d. per order. All uninsured 
parcels at customers' risk. 

U CÁ42 9 6 
UE41 88 
ÚF'42 14 6 
UTAI 9 6 
UL84 96 

9 

NEW -MAX ELECTRONICS 

LTD. 
Ilm Lunrlole, Fiuea Bargains in 
rice Uv mie.. beset ision and midi.. 

equipment. 
,',nu REPOSSESSED AND SFIOP SOILED 
'(,V. SETS IN STOCK. ALSO LARGE 
N1 /l,EC'L'ION OF TAPE RECOItDEPIl- 

ALI, GUARANTEED. 

T.V. TUBES 
RECLAIMED 6; GUAB A y ; i 

: 

Irin. and 121í., 28; 14in., 2:i ; I..; 
and 171u., 27.10.0. 

I1RAND NEW FULLY GUARANTEED 
Ills. M.W. 36 -24 tubes. 216.10.0. 
I Sin. 111.W. 43 -64 tubes. 217.10.0. 
1'.P. Sc Insurance on all tubes. 11' -. 
BRAND NEW T12'91 121n. flat face 2 vol 
filament. Ferranti tube with replace 
Brimar -Manda- G.E.C. 121n. tubes. Price 
E10.10.0. Guaranteed 6 months. 
Also Ferranti gin. T9/3 brand new 4 volt 
filament will replace G.E.C., Mazda cr 
Brimer. 27.0.0. 
SPECIAL, (VEER. The Schmidt TN. 
projection optical box for Min. picture 
back projection including focus and 
Lame coils, less tube. Original price 53u. 
Our price including P. & P., E5.10. 
A Cull range of F.M. and A.M. Tuner,. 
111 -F1 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,. 

SPECIAL OFFER. 1,4:00f.. recording 
tape on 71n. reels, well -known make - 
list price, 35' -. Our price 22'6 or 6 
for 120, 
Orders and Callers to : 

NEW -MAX ELECTRONICS LTD. 
^`?9 F,insi:cre Bead, Lundun. 1% .t? 

P lI 560; 

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 I 

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.1.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.I.Mech.E., 
Draughtsmanship (all branches), 
etc.. together with particulars 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 

.....150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

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

AT LAST! 
A REAL I.T.V. 

CONVERSION SERVICE 

WE OFFER A COMPLETE 
AFTER -SALES SERVICE WITH 
ALL I.T.V. EQUIPMENT SOLD 

BY US, 

Your problems settled by return 
mail. Whether novice or expert, 
let cur extensive I.T.V. experience 
ensure }cur success. 

PRE -AMPS 

I.T.V. SIGNAL BOOSTER AT 
37;6 COMPLETE 

SMALL. Fits 'neatly in cabinet 
corner. 
EFFICIENT. Simple but clever 
circuitry giving pentode gain and 
tricde noise level. 

O EASIFIX. One -hole fixing to 
cabinet fillet. Plug -in feeder 
steals power from main T.Y. 

STATE CHANNELS, SET MAKE 
AND MODEL WITH ORDER. 

Standard pattern suits most T.V.s 
using EF80 valves. - 

CONVERTERS 

THE FAMOUS BRAYHEAD 
TURRET TUNER AT 

16.19.6 COMPLETE. 

EASIFIX. Over 600 models 
converted by simple -.plug -in 
technique. 
SPECIAL OFFER. We can supply 
a modified version of our 
standard I.T.V. booster as an 
add -on fitment, thus improving 
I.T.V. performance. 

Special at 251. extra. 
STATE CHANNELS, SET MAKE 

AND MODEL WITH ORDER. 

AERIALS 
OUR 5- ELEMENT ADD -ON 

I.T.V. AERIAL 
396 COMPLETE 

with Universal Clamp and Stand -off 
Arm. 

Diplexers and Low -Loss Cable 
to order. State your needs or 
ASK OUR ADVICE with order. 

WILSON 
48, CATHAY, BRISTOL, 

Mail- Order only. Terms: C.W.O. 
Postage I /6, above £2 free except 

aerials 2,16. - 
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PREMIER RADIO CO. 
I Regd.) B. H. MORRIS & CO. (RADIOI LTD. 

207, EDGWARE ROAD, LONDON, W.2. 23, TOTTENHAM COURT ROAD, LONDON, WA. 
Telephone : AA1Bassador 4033. P4Ddington 3271 2. Telephone : MUSeum 3451. 

The "Petite" PORTABLE 
May Be Built For 

£7.7.0 
plus 3/- p. 6 p. * Size only 8in. x 

Bin. x 4!. in. 
Batteries Extra. 

HT 10J- (Type B126) 
or equivalent. 
LT 1/6 (Type 

AD 35) 
or equi- 
valent. 

Battery 
E l i m i n - 

a t o r 
n o w 

r.vailable tor 37 6. 

8 -WATT AMPLIFIER 
This design includes 5 miniature Valves 
of the latest types, an Ultralinear Output 
Transformer suitable for Speakers of 3 and 
15 ohms and a very attractive Perspex 
front panel with gold lettering, complete 
set of parts, (8.8.0. 
BJi!t and Tested (10.19.6. Postage & 
Packing 5'- extra. 

Read what a customer says 
about the MAYFAIR Televisor 

"1 am writing to tell you that 
this set is a complete success, it is 
all you claim for it -Plus. s 

"Some 40 miles from the station 
a picture was obtained with a short 
length of flex, while a somewhat 
crude loft aerial produces 
results which astound rey 
neighbours with their expen- 
sive factory -made sets. 

" Construction was begun in 
some trepidation, the groan- 
ers implying that this was a 

somewhat risky operation to- 
undertake, that the picture 
received would be an inch 
wide stripe on the screen, 
that the coils would be out 
of line, etc. You can imagine 
my delight when I -switched 
on for the first time to find 
all the controls performed their various 
functions exactly -on sound and vision. 
This achievement on your part and mine gives added pleasure 
to viewing. Congratulations on an excellent circuit and kit." 

MAY BE 

BUILT FOR £33.7.11 Plus cost of C.R.T. 
Send for Inst. Book 3'6. 

B.S.R. TUS 

3 -speed record 
player £3.19.6, plus 

2/6 postage and 

packing 
PLEASE ADDRESS ALL MAIL ORDER ENQUIRIES TO Dept. (PT3), 207 EDGWARE RD , LONDON, W.2 

LINE 

OUTPUT 

TRANSFORMERS 

Most types available. State 
Make and Model Number 

of Receiver when ordering. 

S.A.E. please with al! enquiries. 

HOWORTH 
51 POLLARD LANE, 

BRADFORD, 2, YORKS 
Tel. 37030 

selling fast . . . F. J. Camm's 
A BI ?DINNER'S GUIDE 

l'o TELE 'I`ION 
Covers persistence of vision and scanning ; 

the cathode -ray tube and timehase : inter- 
lacing ; the aerial ; the TV camera ; scan - 
ning systems ; colour and stereoscopic 
television, etc. 61 illustrations. 
From all booksellers or 8s. 3d., by post from 

GEORGE NEWNES LTD.. Tower 7s, 6d. Ho use. Southampton Street, W.C.2. 

B.S.R.4 -speed Type Al 8 Record Changer 
£8.12.6, 3/6 carriage. 
Ion -trap Magnets, 5 / -. 71n. x 41n. P.M. 

Speakers, 18! -., 
Air -spaced Coaxial Cable, 9d. per ye.. 

70!- per 100 yds. 
Sapphire Stylus Replacement Needles. 
Standard or L.P. All types at 8 / -, including 
T.C.4. H.G.P. 37, H.G.P. 59, Studio "O 
G.C.2, T.C.8, etc. Please state cartridge 
number when ordering or enquiring. Postage 
31 
Television Aerials. Band III 3 element, 
2816: 5 element, 39/8: 8 element. 58/8: 
S.B.C. Single Dipole, 32/6. We carry large 
stocks of all types of aerials. Send S.A.E. 
with your enquiry and we will reply by 
return. 
Television Tables. Walnut finish 20in. x 
201n. x 24ín. high. Packed Rat in carton, 
only 4 wing nuts to assemble. 72/6. 
Electrolytic Condensers. 8 *8 mfd. 350 v., 
2 /6: 100 mid. 450 v.. 6/8: 16 mfd. 450 v., 2/6; 
16+16 mfd. 450 v., 4/8: 32 mfd. 450 v. 343. 
Polished Aluminium Kettles. Fully 
guaranteed. 59/8. 
Crossover Boxes for TN, 12/ -: Coax Plugs. 1 / -: Fuses l.in., 500 m'A.. 1 amp., 
1.5 amp., 2 amp., 3 amp., 5 amp., 4/- per doz. 

Valves 
OZ4 5/. 6SN7 61- 6BG6G GZ32 151 - 
lAS 3/- 6B8G 3/8 19 /8IPZ30 171 
1LN5 2181625 5 /8EF85 7/61EY86 17/8 2X2 216 807 5'8 4 8/- PY31 1716 3116 218 6H6 118 UBC41 8,'8 PY32 17 /8 635 41- EB91 81- ECL82 
1235 4/- EL38 21/8 12/8 PL33 17,6 
EL33 15/- 6CD6G 12AT7 10/- PL38 21,8 
6SL7 6/- 24/8 CL33 1746 EF86 10 /8 

MAIL ORDER ONLY -NO CALLERS 
Terms: C.W.O. or C.O.D. Minimum C.O.D. 
charge 3/6. Postage and Packing per valve, 
6d.: other items, under £2, 19: £5, 2' -. 
Aerials 3/- carriage. 

ELECTRO- SERVICES & Co. 
221 BATTERSEA PARK ROAD, 
LONDON, S.W.11. MAO 8155 

COVENTRY RADIO 
Audio & Component Specialists Est. 1925 
189 -191, Dunstable Rd., Luton, Beds. 
HI -FI EQUIPMENT CABINETS IN 

STOCK 
Record Housing : Nordik Range in 

Oak, Walnut, Mahogany. 
Speaker Enclosure ... .. (5.17.6 
Equipment Cabinet .. (5.19.6 
Record Cabinet (150 records) (4.17.6 
Continental Bench ... ... (4.17.6 
Polenaise Hi -Fi Cabinet .. 119.19.0 
W.B. Prelude Speaker Cabinet 111.11.0 
W.B. Prelude Equipment Cabinet 

113.13.0 
W.B. Prelude Corner Speaker 

Cabinet 110.10.0 
W.B. Table Equipment Cabinet (9.19.6 
W.B. Senior Hi -Fi Console ... £16.16.0 
W.B. Junior Hi -Fi Console ... £12.12.0 
W.B. junior Base Reflex ... 19. 9.0 
W.B. Standard Base Reflex 110.10.0 
W.B. Senior Base Reflex Corner LII.11.0 
B.K. AUDIO PLAN 
B.K. Speaker Cabinet ... £16.19.6 
B.K. Equipment Cabinet (17.19.6 
B.K. Record Cabinet (16.16.0 
B.K. Continental Bench 48in.... C. 7.0 
B.K. Continental Bench 72in.... ¿13.13.0 
B.K. Set 4 Legs tilt & glide feet E2. 2.0 
8.K. Set 4 Legs Plain Ebonised 19.6 SOUTHDOWN Hi -Fi Cabinet 

129.10.0 
R.C.A. Lowboy Cabinet .. (18.10.0 
HEALS Chairside for Quad ... 129.15.0 
HEALS Chairside 137. 0.0 
BREARCLIFFE Equip. Cab. E30. 9.0 
BREARCLIFFE Equip. Cab. (22. 1.0 
ARMSTRONG Equipment Cabinet 

£34.19.0 
Leaflets available on request. 
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108 

SOUND & VISION 
STRIPS, 10 8.. 

1 r 

L.. 

SOUND & VISION 
STRIP. PLESSEY. 
215,' A ha. 

TIMEBASE, 4 O. II 515 5.55II. 5..51. 

FOCUS MAGNET, 3 9. 55 au. 

ELAC FOCUS MAGNET. 5 9, ,,. 
11.1,11. S :It 1..,t I II. 

FRAME OUTPUT TRANSFORMERS, 3 9. 1 

ELAC FO.?,113 MAGNET. 12 D. ,L 

VISCONAL CONDENSERS, 5 a. ...lid.* 1-2., ay. 

VISCONAL CONDENSF,R3, 5 3. ,1-7 LI . 

RECTIFIERS, S 9. 1,. ,,, I i 

INSULATING TAPE, 1 d. T 

SOLDER RE.33L3, 1 3. 01, 1. 1 

4.01. 6.1 

IlEADPHONE3, 3 9. VI 

tettmititt.. 1.5..t I 

VOLUME CONTROLS. 1 9 - 
Poet I -. 

VOLUME CONTROLS. 1 3 
1.11i,11'1. P. I I 

VOLUME CONTROLS. .2 8. .1, r 

1 9. 

!ANGED CORD lIRE1,19, 

S.C. TRANSFORMER', 1 - 
ort 

TRIMMERS. 83. 111,1 5 - 

CAR AERIALS, 8 3. 1.1. 
55. t inv.. I 

t I 

FY51 VALVE3, 8 a. I 

Ei61 TRANSFORMER I!, 
. I st loot tt, . 5.5 I.5 

CO-AX CABLE, 83. tt.. I .1 

. 

.! 

COIL PACES. 3 3,.- . r 

TRANSFORMERS 
MAINS POWER TRANSFORMER, 15 9. 

7555 r.,3. 1 r. 1. 3.. 4 s. S 1.. -I I 

5,-oat, 
MAINS POWER TRANSFORMER, 9 9. 

A.. 5.3 r.. 5 1.. 8.5 s. 
lapt.5*5i. PrAl ii 

Boxed VALV.25 Guarante2d 
-Hi' 09 1575 09 EF,,,Ri:1) 10,, 19 
S. 1M.. 3 9 .1.,1,1, 99 5 9,51711 8 9 
i i SM. 7 9 8151'1' 20 EFAit 80555 159 
r ti; 19 21"V1,1' 5 9 EF5', 8 91l'1, '' 89 
rlis 30 7111:: 3 9 Ef'd I 7 9 vi 5 7 9 
5 F Li 7 9 A12852\51 9 Erri2 3 9 1 :-, .Zaleigh Mews, Raleigh Street, Nottingham 
.51155\1 19 1V]., 3 9 Ezt 5 9 9 yitia5 69 
....1.-,M 2 9 1,1 1 9 154.- 5 8 9 yr,.,I 09 
1,1751 8 9 1 1 1 1 Ì , ' 8 91.'ll I 555 v Nr,.I 19 
, , , ; ' 0 8 9 1 0 A , , 58 10 9 Ti i i 89 
lips- 12 8 I rf'5... 5 9 h. 1 r ,.1 5 9 Ni 7, 59 
5 . , IM 3951 ..5 1911 5 , . 8 9 5 .1 39 
4,5.7 3 9 1:%115 -.. 9 81111' I. 9 Z71. 7 9 1 PRE-1954 ULTRA 
Aly.' 3 9 Eli... 1 9 1.1. i . fi 9 1 % TN l'Es . 

Al, 7 9 VI... 5 9 1.155 I., 69' IA 39 
id/.2 8 9 111t5 6 9 1.1.N:2. k 1. 39' 
I, F, 1 5 9 1., , ,, 89 a 9 7.-5 39 
1.265 8 9 

' 

,., , , , , 1.- 11* 9 9 -. 3 9 
- - - NI .,. 1 1 1..,1 3 9 

1211E51 

8 91EF:, , 2 9 1,11 8971 3 9 

PRACTICAL TELEVISION 

A BEGINNER'S GUIDE 
TO TELEVISION 

A Sosies of lessons on persistence of 
vision and scanning : the cathode-ray 
tube and timebase ; interlacing ; the 
aarial ; the T.V. camera : scanning sys- 
tems ; colour and stereoscopic tele- 
vision, technical terms, etc. 61 illus- 
irazions. 
7 6 by. F. J. Camm. Postage 6c( 

OSCILLOSCOPE EQUIPMENT 
By D. W. Easterling. 5/-. Postage 5d, 

TELEVISION SERVICING. By 
G. N. Patchett. Vol. I, Vol. 2, 5,- ea 

Postage 4d. ca. 
BEGINNER'S GUIDE TO RADIO 

By F. J. Camm. 7/6. Postage 6d. 
IMPROVE YOUR RECEPTION. 

By I. Cure and L. Stanley, 5/-. Postage 
6d. 

ELEMENTS OF TAPE RECORDER 
CIRCUITS. By H. Burstein and 
H. C. Pollak. 23/-. Postage 

6 RAPID T.V. REPAIR. By G. W. / Heath, 23,'-. Postage 1/-. 
6 RADIO VALVE DATA, 6th Er 
V Cons. " WW ", 5'-. Postage 93 

to. 

t THE MODERN BOOK CO 
BRITAIN'S LARGEST STOCKISTS 

to of British and American Technical Boo' 

19-23 PRAED STREET, 
LONDON, W2. 

Corinplote co kilo :pi? 63. 

Nitre: r PADdington 4185, 
Open 6 day, 9-6 p.m. 

TRANSFORMERS? 
_;ONTACT forrett FIRST: 
Re-yinding and manufacture of all types 

Television. Radio and Electrons: 
Application. 

FORREST (TRANSFORMERS) LTD., 
Shirley, Solihull, Warwickshire. 

Phone e 2483. Est. 34 years. 

RS CAP. BRIDGE 
/- 

p. & p.2 - 

al types of resistor) and 
condensers. 

l:_asy to Build Up Easy to Usa 
READY CALIBRATED 

-Imp for details of this and other 

RADIO MAIL (Dept. la) 

CONVERT YOUR 

TO I.T.V. 
Spa..natb s12sigitzd to give the best, clearest 
I I- \' rmiadttetioa on Ultra sets, 

p.trrn .L'1031 Is means or clamp,. 

P. P. COMPONENTS LTD stands beside the t. Neat ' flick of a 

e2 
, t jklmme pro seselector. (Dt. . 

Inquire 5001 'VOW L tiro Dealer, or send 

219 ILFORD LANE, ILFORD, moues' order or post card Jr rurthor details 

ES3E X. ILI= 0295 liept. 
ritite 

Ultra 1515115k lectrk 
I Ie, 

September 1958 

59 Gns. 17' 

A full specification I7in. Tele- 

vision Receiver to Spencer- 

West standards now available 

at your Dealers. Remarkable 

performance and priced at 59 

Gns. only, complete. 

Ear Leaflet a ppl y to - 
SPENCER-WEST LTD. 

Qua; Works, Great Yarmouth 
Norfolk 

Phones : Works 4794 ; Sa'es 3009 

Grams: Spencer-West, Great Yarmouth 

OPPORTUNITIES IN I 

148 pages 

Ave, 
Television offers unlimited 
scope to the. technically 
qualified. Details of the 
easiest way to study. for 

Cert., City and Guilds, 
Television, Television 
Servicing, Sound Film 
Projection, Radio 
Diploma Courses, ctc., 
are given in our 748-page' 
Handbook " ENGINEER- 
ING OPPORTUNITIES" 
which also explains the 
benefits of our Appoint- 
ments Dept. 

We Guarantee 
"NCI PASS-NO FEE" 
If you are earning less than 
£20 a week you must read. 
this enlightening book. 

Send for your copy NOW-FREE and 
without obligation. - - 

WRITE TO-DAY! 
British (naiads of Eogineering Teeheolos. 
237. Collets House, 
29-31, Wright's Lase, 

Keisiusten. W.8. 
IET 
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YOUR OWN TELEVISION TUBE RE -BUILT 
THE FOLLOWING TYPES AND SIZES ONLY 

MULLARD . . 12in. £7-10-0. I4in. £8-10-0. 
OR EQUIVALENTS 

COSSOR-EMITRON-CATHODEON I 7in. £ 10- I 0-0. 2I in. LI 2-I 0-0. 

48 Hr. SERVICE 
All Tubes plus I0- carriage and insurance. 

SIX MONTHS' GUARANTEE 
Terms to the Trade. 

OWING TO PURCHASE TAX REGULATIONS WE CAN ONLY RE -BUILD 
YOUR OWN TUBE. THESE CAN BE SENT TO US BY BRITISH ROAD 

SERVICES (Parcels) LTD., CARRIAGE FORWARD. 

TERMS, CASH WITH ORDER or C.O.D. 

RE -VIEW (LONDON) LTD. 
81, HIGH STREET . . MERTON S.W.19 

Telephone CHERRYWOOD 3255 

RADIO SUPPLY CO. (oppoDS) e 

Po.- 'Perot. C.W.O. or ('M.D. NO (2.0.1). under £1. Postage 1/9 extra under £2, 
2 9 under £5. Open to eal ler. 9 n.m. to 5.30 p.m. Sat.. until 1 p.m. S.A.E. a it h 

enq ui rie., please. Full list 6d. ; Trade list 5d. 
R.S.C. TRANSFORMERS 

l'un% iivaranIçe,l 
lnterletn ed and I regnated. 

Primaries 200 -230 -250 1.50 e/s screened 
'l'OP SllltOt'1/11) DROP THROUGH 
260-0-260v 70 ma, 6.3v 2 a, 5v 2a ...16/9 
350 4-050v 80 ma, 6.3v 2 a, 5v 2 a ...18/9 
250-0-250v 100 ma, 6.3v 4 a. 5v 3 a ...23/9 
3.50 -0- 350v100 ma. 6.3v4a.5v3a ...23/9 
350-0 -350v 150 ma, 6.3v 4 a, 5v 3 a ...29/9 
FULLY SHROUDED UPRIGHT 
250-0 -250 v 60 ma. 6.3 v 2 a, 5 y 2 a 

Midget type 24- 3- 31n.... ... ... 17/9 
250- e-250v 100 ma, 6.3v 4 a. 5v 3 a ...26/9 
250-0-250 v 100 ma. 6.3 v 6 a, 5 v 3 a 

for R1355 Conversion ... ... 31'- 
300 -0-300 v 100 ma,. 6.3 v 4 a, 5 v 3 a ... 23/9 
350-0-350 v 100 ma,. 6.3 v 4 a, 5 v 3 a ... 23'9 
350 -0-350v 150 ma, 6.3v 4 a. 5v 3 a ...339 
425-0-425 y 200 ma. 6.3 v 4 a, C.T. 6.3 V 

4 a. C.T. 5 v 3 a _. ... ... ... 49/9 
FILAMENT TRANSFORMERS 
All with 200 -250 v 50 c/s Primaries : 6.8 v 
1.5 a.5/9 : 6.3v2a. 7/6 :0-4-6.3 v 2 a. 7/9: 
12v la. 7'11 : 63v 3 a. 8111:6.3 v6 a. 17/9. 
CHARGER TRANSFORMERS 
200 -250 v 0 -9 -15 v l la, 11'9; 0 -9 -15 v 3 a. 16'9: 
0 -9 -15 v 5 a, 19/9 ; 0 -9 -15 v 6 a, 22.9. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 to 3 ohms ... 4/9 
Small Pentode 5.000 to 3 ohms ... 3'9 
SMOOTHING CHOKES 
100 ma 10h 250 ohms ... ... ... 8'9 
80ma10h350 ohms ... ... ... 5'6 
60 ma10h400 ohms ... ...4/11 
SELENIUM YD:TAf, RECTIFIERS 
250 v 250 ma. 11'9 : 120 v 40 ma. 3/9 : 

6/12 v 1 a F.W., 411: 240 v 50 ma. 411 : 
6/12v 2 a F.W.. 8/9 : 6 12 v 4 a, 14 9: 250v 
80 ma. 7/9 : 6/12 v 6 a F.W., 19/9: 6/12 v 
10 a. 25'9 : 6/12 v 15 a. 35'9 : 24 V 2 a, 14.'9. 
CO -AXIAL CABLE lin. 
75 ohms 14, 36 ... ... 80. yd. 
Twin -screened Feeder ... ... 11d. 50. 

BATTERY' SET CONVERTER KIT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200-250v 
Soc /s. Supplies 120 v, 90 y or 60 v at 40 ma. 
fully smoothed and fully smoothed L.T. 
of 2v at 0. 4 a to la. Price Including cir- 
cuit 49/9. Or ready for use, 9/9 extra. 
ALL I)RY RECEIVER BATTERY 
ELIMINATOR KIT. -All parts for the 
construction of a unit (metal -case 
51- 41 -21n.) to supply Battery Portable 
receivers requiring 90 v and 1.5 v. Fully 
smoothed. From 20e -250 v 50 c's mains. 
Price, Inc. point -to -point wiring dia- 
grams, 39/9. Or ready for use. 46'9. 
EX- GOVT. DOUBLE WOUND STEP 
UP /STEP DOWN TRANSFORMERS 
10 -0-100 -200- 220 -240 v to 575- 115 -135 v 
or REVERSE. 80 -100 watts. Only 12 9, 
plus 2/9 post. 10-0- 100 -200- 220 -240 v to 
9 -0- 110 -122- 136 -148 v or Reverse. 200 
watts, 35'9, plus 7/6 carr. Both 50 c.p.s. 
EX -GOVT. CASES. Well ventilated. 
black crackle finished, undefiled cover. 
Size 14 x 10 x Min. high. IDEAL FOR 
BATTERY CHARGER OR INSTRUMENT 
CASE. OR COVER COULD BE USED FOR 
AMPLIFIER. Only 919, plus 2/9 postage. 
Size 13i x 81 x 611n. with undrilled perfor- 
ated cover finished stoved grey enamel. 
7,9, plus 2/9 post. 

EX-GOVT. VALVES 
1R5 7/9 
1T4 7/9 
1S5 9 
3S4 8'9 
5Y3G 7 '9 
5U4G 8'9 
liJSG 4'9 
BKBG 8'9 
6SJ7GT 89 
6V6G 79 
6U5G 319 
6.16 4'9 

(NEW) 
6K7G 3'9 
6Q7G 911 
6X5GT ^9 
6SN7GT 8'9 
6L6G 11'9 
g07 7.9 
12A6 79 
25Z4G 9/9 
35Z4 6 9 
MH4 4'9 
6AT6 7 9 

DF96 
EBC33 
EB91 
ECC91 
EF91 
EL32 
EL91 
FW4'S00 
KT61 
KT66 
SP61 

8 9 

4 6 
8 9 
3'9 
5'9 
8 9 
7 9 

119 
2 9 

LTD., Dept. N, MAUDE ST. 
parish church school), LEEDS 2. 

EX- GOVT. MAINS TRANSF. 
Removed from New ex -Govt. units. Primary 0- 200 -130 -250 v. Secs 275 -0 -275 

v 100 ma, 6.3 v 7 a, 5 v 3 a 21 
All 200 -250 v 50 cis input. 

L1 
/e 

7 

230 -0- 230v80 ma, 12.6v1.5 a,5v2a ... 11 9 250 -0- 250v150 ma, 5v :3a ...169 
350 -0.750 v 160 ma, 6.3v 5 a, 5v 3 a ...279 400-0-400 v 250 ma, 5 v 2 a, 5 v 2 a ...18.9 
450-0-450 v 150 ma, 6.3 v 5 a. 6.3 y 1 a, 
450-0-450 v 250 ma, 6.3 v 3 a, 6.3 y 1 a, 

29'9 
5vsa ... ... ... ...49/9 12.5v3a,5v3a ... ... ... ...12/9 

EX -GOVT. SMOOTHING l'IIOKES- 
80ma10h 150 ohms ... .. ...3,11 
100 ma 5 h 100 ohms Tropfcalised ... 3 11 100 ma 8 -10 h 100 ohms Parmeko 6 - 120ma12h100ohms 

. 9,9 
150 ma 6 -10 h 150 ohms. Trop.... . 6 9 150 ma 10h 150 ohms ... ... ... 11.9 250 ma 20h 200 ohms ... ... ... 19.9 
200 ma3hl00 ohms ... ... ... 9,9 

ELECTRol.YTI(-s (NEW) 
TI ('an Type u 

8 mfd 450 v 1'9 8-8 mfd 450 v. 211 
16 mfd 450 v 21) 8 -16 mid 450 v 3'11 
8 -16 mfd 500 v 4 11 16-16 mfd 450 v 411 
25 mfd 25 v 1'3 32 -32 mfd 350 v 4/9 
50 mfd 12 v 13 32-32 450 
50 mfd 50v 1.9 150mdf4.50 v 5'9 
100 mfd 25 v 2 3 100 -100 mfd 350y 5'9 3.000 mfd 6v 39 100-200 mfd 275 v 
6.000 mfd 6 v 3 11 8:11 
BATTERY CHARGERS.-For mains 
200 -250 v 50 e's. Output for charging 6 v or 
12 v at 1 amp, In strong metal case. Only 
27'9. Above can also be used for electric train power "apply. 
D.C. St'PPIA KIT.- Suitable for Elec- tric Trans. Consists of mains trans. 
200 -250 v 50 c.p.s. A.C. 12 y 1 a Selenium F.W. Bridge Rectifier. 2 Fuseholders, 2 Fuses. Change Direction Switch, Variable 
riÌ Stell sd iuilt 29/9 dl d Steel 

Regulator. 
and 
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C.R.T. ISOLATION TRANSFORMER 
Typs A. Low leakage windings. Optional 
25% or 50% boost on secondary. 

v. or 4 v. or 6.3 v. or 10.3 v. or 13.3 v. 
with mains primaries .. .. 12/1 
Type B. Mains input. Multi Output 2, 4, 6.3, 
7.3, 10 and 13 volte. Boost 23% and 50%. 
1.,w capacity, .. ... ... 811 - 
Type C. Low capacity transformer for 2 volt 
Tubes with falling emission. Maine Primary. 
Output 2-2}- 21'!1.3 volte at 2 amps, 17/6 

TRIMMERS, Ceramic. 30. 50. 70 p6, Pd. ; 100 pf. 
150 pl., 113 ; 250 pf., 11 ; 500 pf., 750 pf., 1 49. 

RESISTORS. Preferred values. 10 ohms to 10 meg , 

} w.,44, : 0 w.. 4d. ; 1 w.. 8d. ; 1; w., 84. ; w. T- 
HIGH STABILITY. f w.. 1 %. 2;-. Preferred values. 
100 D to 10 meg. Ditto, 5 "". 100 O-i meg. D 9d. 

3 wall WIRE -WOUND RESISTORS ((13 
10 watt t 25 ohms -10,000 ohms 11 6 

15w.attÌ 
25 

2 
17,nn11 ohms -50,000 ohms, 5 w., 1'9: In w., 2i3. 

12'6 PURETONE RECORDING TAPE 

1,200 ft. on standard 7' Metal reels. Spare 
Reels 7- plastic, 4 -: 7' metal, 2' 3. 

SUPERIOR 1,200 ft. Plastic Tape ou 7' Plutio 
Reels, Quality Guaranteed, 21 -. 

O.P. TRANSFORMERS. Heavy Duty 50 mA.. 4 6. 
Multirat in. push -pull. 718. Miniature, 304, etc.. 46. 
L.F. CHOKES 13 -10 I. 60'63 mA., 51-; 10 H. 

mA.. 1016 ; 10 H. 1 3 1 1 0 % . . 14' -. 

MAINS TRANSFORMERS 
STANDARD. 250 -0. 2511, 811 mA., 6.3 v. tapped 
4 v. 4 a. Rectifier 6.3 v., 5 v. or 4 v., 22 6 
litt., 351/.0.330 .. ... -.. .. 22 6 

MINIATURE. 200 v. 20 mA., 6.3 v. 1 a. 10 6 

MIDGET. 720 v. 45 mA., 6.3 v. 2 a. ... 15 6 

SMALL. '30- 0.720, 50 mA.. 6.3 v. 3 a... 17 6 

STANDARD. 250-0.250, 65 mA., 6.3 v. 
3.5 a . ... ... ... ... ... 17 8 

HEATER TRANS. 210 '!:30 v.11.3 v.11 amp.. 7 6. 
Ditto, tapped sec 2. 4. 6.3 v., 1f amp., 8 8. 
Ditto, sec. 6.3 v. 3 amp.. ... ... 30 6. 

ALADDIN FORMERS and core. }In.. 8d.; fun., 104 
0.3in. FORMERS 5937/8 and Cane TY118. 1111. .1. 
2in. and fin. eq. x 1 in.. 2'- ea., with cores. 
TYANA,- Midget Soldering Iron. 200120 v. or 
23012511 v.. 18:9. Solon Instrument Iron, 24' -. 
MAINS DROPPERS. 3in. x I }in. Adj. Sliders 
0.3 amp. 7511 ohms, 4'3. 0.2 amp., 1,000 ohms, 4 3 

LINE CORD. .3 amp., 60 ohms per foot, .2 amp.. 101 

ohms per foot. 2 -way. ed. per foot, :3 -way, 7d. per It 
LOUDSPEAKER P.M. 3 OHM, 21in. k 5in., 17.8 
Bin. Plessey. 191. 7in. x din. Goodman., 21 -. 
filin. Goodman,, 18'6 loin. R. A A., 30 -. 
TOI. Tweeter. LSH73, 88. 12in. Plessey, 30 - 
Sin. M.E. 2.5k. field, tapped O.P. transi., 24 8. 
15 ohm Plessey 10 wt. 12in. with Tweeter, 97.6. 
CRYSTAL DIODE G.E.C., 2'-. GEX34, 4: -. 
HIGH RESISTANCE PHONES. 4,1)00 ohms, 181 pr. 
MIKE TRANSF. 5 11 : 1, 3 9 ea. ; 700:1, Potted. 10 8. 

SWITCH CLEANER Fluid squirt .pont. 413 tin. 
TWIN GANG TUNING CONDENSERS, 365 pf. 
miniature lin. n I din. a Ili,... 10 -. .01)3 Standard 
wit h trimmers, 9,- : lea. trimmers. 8 ; midget, 7/8. 
SINGLE. 50 pF., 2'6 : 1011 pr., 7 - : 150 pF., 8,8. 
Sold dielcclrie 1611, 300, 5116 pr., 31. 
SPEAKER FRET. Expanded Metal Oil ver, 
15f in. n ''1 1 i n.. 2 - each. 
GOLD CLOTH. 17in. n 23in.. 5'. : 23in.'e 351n., 10 -. 
Tygan Oit. din. wide. 10 - ft. ; 2ft. 3in wide, 5'- it. 

All Box d VALVES 90 -day Gesrautes 

IRS 88'KS 86 
t85 86ri1.6 108 
104 8 6 ,181731 7.6 
2X2 3 847 108 
3,4 8811SA7 7 8 
3v 8868-17M 106 
51'4 86uSN7 88 
51'3 86d,),o: 78 
57,4 106,;Vau:1' 88 
64046 6V1 7'6 
ORO 510915 7'8 
6RE6 71810_.46 7,8 
6B146 10/8 l'!,AHB 10 6 
6RK'6 10 I2.AT7 9 6 
6BW7 8:812.11'7 96 
6CH6 101812.A17 9'6 
6D6 7 128E6 108 
6F6 7'8 121(7 8 8 
6116 3'8 12Q7 8 6 
625 8 6 351.6 9'6 
616 7 8 a571 9,6 
6.17 8:0s11 108 
6K6 8'81451 1.8 
6Tv7 5.6 11.150 1'8 

E:ABC30 
10'8 

ER01 66 
FIR '33 8 8 
1:R1'41 108 
ERFMO 10 8 
Etrss 126 
D. 'FS. 11'6 

11'6 
11)1142 10 6 
1118442 12'8 
17F30 
I':F41 10i7ß 

6 

EFSo 5 8 
EFBn 10 6 
h:F61 86 
EF9! 5'8 
RL:l'? 5 6 
1:1J24 10 8 
EMSI 12 8 
E7,411 10 8 
Id:7.S0 9 
E7,81 11'8 
1.3114,4 1 8 

HABCBn 
12'6 

HVR'lA 718 
MU14 10:8 
P61 6 8 
PCC.g 4 12'6 
P(:F811 11 6 
m'Ps.2 11 6 
PCL.a_ 116 
PFLN25 8 6 
PI,a2 10 8 
PVa1/ 10 8 
Perl 10 8 
PYS'-' 10 6 
sPfil 5 8 
l'13l'41 10 
1I1142 10 6 
1'F'41. 10.8 
11,41 10 6 
1'041 10 8 I."2 10 
VRI1). 88 
V0130 88 
179 10 8 

FINEST VALUE 
7.0:i' 

.. 
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1958 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
B.W. 16 ,n. -50 111. LATEST 31ULI..A RI/ 
M.W. 2110 m.-5511 1/t. ECHO'!, EF41, ERC41, 
L.W. 800 m. -2,0011 ni. EL41, E 7411 

12 -month guarantee. 
A.C. 22 01:230 v. 4 -way Switch : short- Me,lium- 
I.ong -Gram. A.V.E. and Negative feedback 
4.2 watts. Chassis 131 O 3f n 21.in. Glass dial 
30 x 41ín. horizontal or vertical available. 
2 Pilot lamps, Four Knobs, Walnut or Ivory. 
Aligned and calibrated. isolated Chassis. 

10 gns. tire. k Ins. 4,6. 

LESS 10% cash with order. 
TERMS : Dep. £5.5.0 and six monthly of H. 
MATCHED SPEAKERS FOR ABOVE CHASSIS, 
8in., 17¡6 ; 1Oin., 25,'- ; 12in., 30:-. 

EXCEPTIONAL 
OPPORTUNITY 

COLLARD 4564 4.speed Single Record Player. 
including heavyweight turntable and light- 
weight Studio O Pick -up with turnover Xtal 
mounted on baseplato. Autostop fitted. 

OUR PRICE 6 Gns. Cart. 4 - 

Amplifier Player Cabinets, 45/- 

GARRARD 4 -SPEED SINGLE 
RECORD PLAYER 411P. 

I .A l'DIO PI:11FI:('TION 
Designed to play 16, 33. 45, 78 r.p.m. Records. 
71n., 10in.. 12in. Lightweight Xtal pick -up. 
GCE turnover head, two separate sapphire styli. 

OUR PRICE .0.0 each. Post Free. £8 
Amplifier Player Cabinets, 45' -. 

BUILD THIS REPRODUCER 
BARGAIN SPECIAL SINGLE 

PLAYER KIT 
Ready for immediate assembly. 

4 speed cnllaro " Junior " l'nit £4 12 6 
Handsome portable cave, 171 .x 131 

62 5 0 
Rea,lynhoilt. :. watt amplifier with 

two valves and Iola I.pea ker £3 12 6 
C.411 a 

l 

mailable separately. 

o, ÿ6.1J.0 complete kit post free. 

63.5.0 extra with Garrard Model 4SP. 

ALUMINIUM CHASSIS. IS s w.c. mldrilled. 
With 4. rides. riveted corners and lattice fixing 
holes, 2fin. aide.. 7 x lin., 4 6: I n lin., 5 91 
II n 7 in., 88 : 13 v 11in., 8 6: 14 n I lin., 10 6; 
15 n 14in.. 12 6 : lac 16 x :tin., 1811. 

TRANSISTORS. Audio. 10; -. R.F. 2.6 Mc a. 

21 -. Mullar,l 1/1'71. 20' -. 

HANDY VOLT METERS. 11-'37 v. and 11.270 n., 
11.3'. with 103,1, and leather ca._. 96. 

CRYSTAL MIKE INSERT by Ass., precision 
engineered. Size only fin. x 3 lain.. 6 8. 

ACOS CRYSTAL HAND MIKE, emnplete, 25 -. 

TELETRON CRYSTAL SET KIT. Cabinet, 
I :mponents. 15 -, a Ilk H. R. Phone: 30, -. 

HI -GAIN BAND 3 PRE -AMP KIT. IAar,at 
uit with valve El 'l'.4. Price 29 6. With 

Power Pack. 49'8. n,,tr,pti,m only 18. 
Band I version same prices. 

NEW AND ENLARGED 

September, 1958 

COSSOR COMPANION 
SUPERHET MODEL 527 X FOR ALL -DRY 

BATTERY OPERATION 
8.W.1 13.6 to 43 metre., S.\í.2 42.8 to 136 
lustre,, Medium 187 to Id d mores. 
A tine All -wave receiver giving world -wide 
reception on Three wavebands 6. weaker. m 
The cabinet is maroon and beige with gold 
trimming. Valves : 11K119, Ií6596, DAF'96, 
111.96 (H.1' all L.T. 1.5 v.). 
+IZE 95111. . fit ut. n 4 tin leaflet B.A.E. 

OUR 
PRICE £6.6.0. (Battery 160 extra.) 

Carr. & iba. 4., 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. Midget 
3K 0h11,, to 2 Meg. 

No Sw. 
3 

D.P.419 sw. 
- 

Linear or Log Tracks. Air Spaced. 

COAX PLUGS PLUGS ... L- DOUBLE SOCKET .. 1,1 
SOCKETS ... 1.- OUTLET BOXES ... 48 
BALANCED TWIN FEEDER yd. 8d. M0 or 3011 ohms. 
DITTO SCREENED per yd. 118, 80 ohma only. 
WIRE -WOUND POTS. 3 WATT. Pre-set Mfn- 
'I.t'. Type. All x 25 ohms to 30 K., 31- ea. 
.50 K., 4 -. (Carbon 30 K. to 2 m., 3 ¡ -J 
WIRE -WOUND 4 WATT. Pots 2tin. Spindle, 
Values, 100 ohms to 70 K., 518: 1111/ K., 6:8. 
CONDENSERS. New Stock. .001 mfd. kV. 
T.('.1'., 5 e ; Ditto, 21) kV., 916 ; 100 pf. to 500 pf. 
Mice, Od. ; Tubular 300 v..001 to .01 mfd., 9d. 
.05..1. 1;- ; .25. 1 6 : .5 3511 v. 1/9 ; .14350 v., 94. 

1)1 2,11110 v 1 ;9 ; .1 mid., 9,000 volts, 3/0, 
CERAMIC CONDS. 5011 .3 pl. to .01 mill., 10d. 
SILVER MICA CONDENSERS. 10"¿ 5 pf. to 5011 
el., 1/- ; 601 Cf. to 3,0110 pf., 113. Close tolerance 
I 1 1 pí'-1 15 pF to 47 ph'., 1/8. Ditto 13,, 50 pr. 
to 815 III'., I!9 : 1,1)10 ph'. to 5,001 p6'.. 2, -. 

80 ("MILE COAX 
Semi -air spaced Poly- 
thene insulated. . dia. 
Stranded core. 

cut 5(1 9d. yd. 
Fringe Quality. 

I.F. TRANSFORMERS 7/6 pair. 
465 He's Slag tming Miniature Can. 21ia, s 
lia. s lin, High Q and good bandwidth. 
By Pp, Radio. Data sheet supplied. 

Wearite M800 I.F. 465 Ho e, 12 8 per pair. 
Wearite 550 I.F. 465 He s, 12 6 per pair. 

NEW ELECTROLYTIC!). FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

I :t:,,, v . 2 - 100/25 v. 2'- 
11 I I I ' 5 v.2 3 M +8/5110 v. 4;6 

1 ISO v 2 - 16 +16,500 v. 
s 750 v. 2 3 

uan11 
v.2 9 CAN TYPES 

; 431,. 36 l'Ifps 3d. 
ui 51111,_4 - 1,; :m0 v 4 - 

I5ov.5 6 . .can v 4'- 
19 61:- 56 
2 - ,I111 1^ 3`- 

3 i - ' l451)v.5- 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. K3 23 2 kV.. 5 - : K:i 40 :1.2 

kV., 7;- ; I(:ä43.'1.6 kV., 7.6 : K.l 311 4 kV.. 8 - ; 

K:i 101 M kV.. 14 6. 50 r.p -s. voltage. 31100 of :above. 
MAINS TYPE SELENIUM 300 v. 83 ntA., 7 8. 
CONTACT COOLED 2:in v. 50 mA., 7.6 ; tiO tnA., 8'8 : 

'is tnA., 9 6. 1 +RAI 2 -5 -3, 27'8. 
COILS Wearite " P " type, 3- each. Oemor Midget 
" Q " type adj. dust core from 4 -. All rangea. 
TELETRON. I. is Med. T.R.F., with reaction, 3,6. 
FERRITE ROD AERIALS. M. W..8 9 : M. A 1,.. 126 
T.R.F. COILS A HF, 7:- pair. 11.14 CHOKES, 26. 
FERRITE ROD lin v a sin. dia., 2'6. 
A.E.P. MINI 7 TRANSISTOR KIT, £9 19 6. 

A. I,i 51111 

16 IL 4511 v- 5/6 
231 211 1.50 v. 5/6 

.e, v. 616 

. In . 1116 
-- s. 1218 
e, n 

v86 

JASON F.M. TUNER COIL SET, 26' -. H.F. 
coil, aerial coil, Oscillator coil, two 1 F. tran.,. 
111.7 Mc s. Ratio Detector and heater choke. 
Circuit hook n..ìng fair 6AM6. 2' -. 
COMPLETE JASON F.M. KIT WITH VALVES, 
f6.15.0. Fringe area kit. 22 6 estro. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
or 12 v. I f amp.. 8'9 2 a.. 11'3: 4 0.. 17 6 

CHARGER TRANSFORMERS. Tapped input, "10 
250 v. for charging at 9, 6 or 12 v.. I f amps.. 15 6. 

rap., 17'6 : 4 amp,., 22 6. l'ircuit ins, 1u,1c l 

VALVE and T.V. TUBE equivalent books, 5 -. 
TOGGLE SWITCHES. S. P. 2' -. D.P. 3: 6. D. P.í,,1'. 4 -. 
WAVECHANGE SWITCHES 
., p. 4 -way 2 wafer long spindle ... ... 6'8 
" p. 2 -way 3 p. 2-way short spindle . 2 
2 p. 6 -way 4 p. o_ -way 4 p.3 -way long spindle 3 
a p. 4 -way, 1 p. 12 way, long spindle . 3 6 
VALVEHOLDERS. Pan. Int. Oct., 4d. EF511, 11 150 
Od. 1119.6. ('RT. 1,3. Eng. and Amer. 4, 5. - 
9 pin, 1 -. MOULDED MAZDA and Int. 1.1.0., 

a 

6d. 
11711, RS. 1. B`(:, 89.4, 94- B7G wi111 can, 16 
VCR07, 26. R9.A with can, 86. CERAMIC E1430. 
B -C B41 lot O 'I 1- B71.4 with can, 1.9. 

SHOWROOMS NOW OPEN. H.P. AVAILABLE 
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Please address all Mail Orders correctly as below. 

RADIO COMPONENT SPECIALISTS 3PÉ 
WHITEDHORSE RD., WESTCROYDON 

Tel. THO 1665. Buses 133 or 66 pass door. 48 -hour postal service. P. & P. 1l -, over L2 post free. (Export Extra) C.O.D. Service 1/6. 


