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OPEN TILL 
6 P.M. SATURDAYS 

PRACTICAL TELEVISION August, 197 

PREMIER RADIO COMPANY 
(Regd.) B. H. MORRIS & CO. (RADIO) LTD 

(Dept. P.T.B) 201, EDGWARE ROAD, LONDON, W.2 

these PREMIER TftfV/SORS 
guIld from 

SEND 2'.d. STAMP 
FOR OUR 1957 

CATALOGUE 

SPENCER -WEST 
TYPE 80 

CONVERTER * 
£650 

B.B.C. or Commercial 
Programmes at the 
touch of a switch. * Built -in power supply !i y y for 200/250 v. A.C. * Size ,)in. x 4in. x 
31in. wide. 

* Guaranteed for 12 

- months. 

SPENCER -WEST PATTERNING REMOVAL 
UNIT TYPE 54. Works with any Band 3 converter 
unit and completely removes patterning 
caused by Band I breakthrough. Price 251 

plus 1!6 pkg. & carr. 7 

Telephone : 

AMBASSADOR 4033 
PADDINGTON 3271 

2,94 
OR WITH THE NEW TURRET 

TUNER £33.7. II 
PLUS COST OF C.R.T. 

These Televisors use a double wound main! 
transformer which gives you complete safetI 
from contact with the mains supply when 
handling the chassis or controls. 

MAY BE EASILY BUILT IN 5 SEPARATE UNITS 
FULL CONSTRUCTION DETAILS AVAILABLE. INSTRUCTION BOOK 
3/6 POST FREE INCLUDES BOTH DESIGNS 

CONSOLE CABINETS with full length doors for 14in.. 16m. and I7in. 
cubes. PRICE E14.14.0. H.P. Terms Deposit £7.7.6 and 9 monthly 
payments of 1816. CONSOLE CABINETS, half door, still available at 
E12.12.0. H.P. Terms Deposit E6.6.0 and 8 monthly payments of 13'3. 

On above cabinets add ill- for pkg. and carr. 

WHYbuy 
surplus or reconditioned tubes when these Fully Guar- 

anteed Wide Angle Tubes are available f The latest type Ilin. 
Rectangular Tube MW43164 by Teleiunken at C17 (inc. tax) post and packing 
21 /- extra. 

TELEVISION, TUBES 
MU LLARD 
COSSOR 
EMITRON 

I2in. £6.10.0 14ín. £7.0.0 

12ín. £6.10.0 I4in. £6.10.0 

I2in. £6.I0.0 I4in. £7.0.0 

MOLLARD. I2in. now 6 weeks delivery. All other types ex- stock. 

MONTHLY CLEARANCE REDUCTIONS 

MAZDA 
MULLARD 
CAT HODEON ... 

I4in. £5.10.0 

16ín. Metal Cone £5.10.0 

I4in. £6.0.0 

All Tubes plus 12/6 carriage and insurance. 

17ín. £8.10.0 

I7in. £8.I0.0 
17in. £8.I0.0 

15ín. £6.10.0 17m. £7.0.0 

I7in. Metal Cone £6.10.0 

I7in. £7.0.0 

SIX MONTHS' GUARANTEE 
Terms to the Trade. 

RE-VIEW (LONDON) LTD. 
81, HIGH STREET . MERTON S.W.I9 

Telephone : CHERRYWOOD 3255 
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AugLSt, 1957 PRACTICAL TELEVISION 

Industry & Commerce offer their best posts to those with the 
necessary qualifications -such posts that will bring personal satisfaction, happiness, 
good money and security. As part of a modern industrial organisation, we have skilled 
knowledge of what is required in industry to -day and the best means of training per- 
sonnel for its present day and future requirements. We specialise also in teaching for 
hobbies, new interests or part -time occupations in any of the subjects listed below. 
Make your own choice and write to us to -day for further information. There is no 
obligation of any kind. 

PERSONAL & INDIVIDUAL TRAINING IN- 
Accountancy Customs Officer 
Advertising Draughtsmanship 
Aeronautical Eng. Economics 
A.R.B. Licences Electrical Eng. Art (Fashion, Illus- Electrical 
trating,Hu .$) Installations 
Automobile Eng. Electronics 
Banking Electronic 
Book -keeping Draughtsmanship 
Building Eng. Drawing 

Export 
Heating & 

Ventilation Eng. 
High Speed 

Oil Engines 
Industrial Admin. 
Jig & Tool Design 
J ournalim 

Business 
Management 

Carpentry 
Chemistry 
City & Guilds 

Exams 
Civil Service 
Commercial 

Subjects 
Commercial 

Art & Drawing 

Languages Refrigeration 
Management Sales Management 
Maintenance Eng. Sanitary 
Mathematics Engineering 
M.C.A. Licences Salesmanship 
Mechanical Eng. Secretaryship 
Metallurgy Shorthand & Typing 
Motor Eng. Short Story Writing 
Painting & Short Wave Radio 

Decorating Sound Recording 
Photography & Reproduction 
P.M.G. Certs. Telecommuni- 
Police cations 
Production Eng. Television 
Production Time & Motion 

Planning Study 
Radar Tracing 
Radio Amateurs Welding 

(C&G) Licence Workshop Practice 
Radio & Tele- Works M'gement 

vision Servicing and many others 

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. &V.E., 
A.M.S.ErsA. M.{ri t.l. R. E., A.M.I.Mech.E., A.M.I.E.D., A. M.I. M.1., A.F.R.A.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 
Examinations, R.T.E.B. Sere. Cert., R.S.A. Certificates, etc. 

The E.M.I. Factor es 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. 

COURSES FROM 15/- PER MONTH 

POST THIS TODAY 
E.M.I. INSTITUTES, Dept 138K, London, W.4. 

NAME AGE 
(if under 21) 

ADDRc55 

Subject(s, with' without equipment 

AUG.'57 We shall not worry yot th per;c,. 

BLOCK CAPS 
PLEASE 

IC 92 

- Part el 'Hie fffa.eter.a Voice," /tfa,- co #óp/fose . etc. etc. 
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2 PRACTICAL TELEVISION 

RIMA 6BOI 
The Brimar 68Q7A is a double triode consisting 
of two independent high slope sections with 
similar characteristics. The valve is particularly 
useful as a cascode R.F. amplifier for television 
receivers and also as a combined oscillator and 
mixer for frequency modulation receivers. It 
can, of course, be used wherever high slope 
triodes are required, and features to w 

interaction be- 
tween the 
sections as an 
internal screen is 
provided which is 
brought out to a 

separate base pin. 

August, 1957 

TYPICAL CHARACTERISTICS 
Heater voltage 6.3 volts 
Heater current 0 4 amp 
Anode voltage 150 volts 
Cathode bias resistor 220 ohms 
Anode current 9 mA 
Mutual conductance 6.4 mA V 
Amplification factor 39 
Anode resistance 6,100 ohms 
Grid cut -off voltage (I,- 10¡RA) -10 volts approx. 
Write to the Publicity Department for a data sheet. 

Jlouúc)ri/ u7/c/Cobh'SLimited FOOTSCRAY SIDCUP KENT Footscray 3333 

SUMMER SALE 
LOOK ! 17in. T.V. CHASSIS £19.19.6 

17in. Rectangular tube 
on adapted chassis. Any 
or all channels. The 
TURRET TUNER can be 
added later as an extra 
at our special price, to 
chassis clients, 50/-.Valve 
line -up (5 valves): 6SN7G 
6P25, EY51 and 2- 6D2's. 
Others : 6L18, EL38 and 
7 -6Ft's These may be 
on YOUR shelf. Chassis 
size Win. x 114lin. x 
Ilin. 12 months guar- 
antee on the rectangular 

tube, 3 months guarantee on the valves and chassis. All com- 
plete and working on any channel I -5, but less valves. With 5 
of the valves, £21.19.6. Complete with all valves, £25.19.6. Ins., 
Carr. (incl. tube), 25/ -. Please state B.B.C. channel (and I.T.A. 
channel if TURRET TUNER required). 

17' 12 MONTHS GUARANTEE ON 14' 
£7.10.0. RECTANGULAR T.V. TUBES £5.10.0 
We are now able to offer this wonderful guarantee. 6 months 
full replacement, 6 months progressive. Made possible only by 
the improved high quality of our tubes. Ins., Carr. on all tubes, 
15/6. N.B. -All tubes are C.W.O. 
As a SPECIAL OFFER we can now supply 14w., 15ín. and 16ín. 
round type tubes with three months guarantee, ES. C.W.O. 
only. Ins., Carr., I5 %6. 

I2in. T.V. TUBES, E6 
Shortage may cause delay. Phone first, we may have alternative 
and can tell you delay, if any. 

T.V. TUBES, 30/ -. 
With cathode to heater shorts, or with burns, 15,' -. Please 
enquire. Give type and size required. Carr. extra. 

I4in. T.V. CHASSIS, TUBE & SPEAKER £13.19.6. 
FAMOUS TURRET 
TUNER FITTED 50!- 

EXTRA. 
Complete with I4in. 
round tube and speaker. 
Modified ready working. 
Fully guaranteed for 
three months. Less 
valves. These are demon- 
strated in our shops for 
your inspection. You 
can convert later if you 
wish to a 17ín. rectangu- 
lar tube. With 5 of the 
valves, EIS.19.6. Com- 
plete with all valves, £19.19.6. Ins., Carr. (incl. tube), 25, -. I.F.s 
10.5 -14 Mc;s. Please state B.B.C. channel (and I.T.A. channel 
if TURRET TUNER required). 

ARGOSY PUSH -PULL RADIOGRAM 
CHASSIS, 139,6 

t -valve latest models. 
3 w ¡band and gram. 
switched. Over 10 watts 
output. Full -tone range, 
4 knob controls. Size 
12ín. x 7'.in. x 71 in. Less 
valves. Ins., Carr., 5/6. 
Drawings 3/6 or FREE 
with order. 

POPULAR RADIO OR RADIOGRAMCHASSIS39,9 
3 w /band and gram., s /het. S valve 
International Octal. Ideal cable gram, y 
but still giving high quality output. 
4 knob controls. Bin. P.M. speaker, 
7/9 extra. Set of knobs, 2 / -. Chassis 
size I2in. x 6in. x 9in. Less valves :_.. e 

Ins., Carr. 4/6. 6 f.7 
Open SATURDAY all day. Send for FREE catalogue. DUKE 2. 

CO 
(P.T.) 621 /3, Romford Rd., Manor 

Liverpool Street Station to Manor Park -10 minutes. Park, London, E.12 GRA 6677 -8 -2791 
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Vol. 8 No. 85 EVERY MONTH 
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AUGUST, 1957 

Editorial and Advertisement Offices : 

PRACTICAL TELEVISION 
George Newnes, Ltd., Tower House, 
Southampton Street. Strand. W.C.2. 

Phone : Temple Bar 4363. 
'T Telegrams : Newnes, Rand. London. 

Registered at the G.P.O. for trans- 
; mission by Canadian Magazine Post. 

SUBSCRIPTION RATES 
including postage for one year 

Inland - - 17s. 6d. per annum 
. Abroad - - 16s. 6d. per annum 
,Canada- - - 163. per annum 

CONTENTS: 
Page 

'Aerials and Devices... 4 
Starting a Service Depart- 

. ment -Part 111 
Silver Plating for the Ex- 

perimenter ... 
Fault Finding on A.G.C. 

Systems -Part II . ... 9 
Servicing Television Receivers 

Sobell TS17 and T346 ... 11 
Aerial Matching and Mis- 

", ' matching ... ... 15 
Faults with Focus .. ... 17 
Some Obscure Faults . 18 
Beginner's Guide to Television 21 
The Zoom Lens ... 23 
Converting the 3807... 26 
Telenews 27 

i New Telecine Equipment 31 
News From the Trade 32 
Underneath the Dipole 35 
Correspondence ... 39 
Your Problems Solved 43 

The Editor will be pleased to consider 
articles of a practical nature suitable 
for publication in "Practical Television." 

¡ Such articles should be written on nne 
.,id_ of the paper only. and should can- 

; csin the flame and address of the sender. 
j Whilst the Editor does not holy/ himself 

responsible for manuscripts. every effort 
will be made to return them ifa stamped 
and addressed envelope is enclosed. All 
correspondence intended for the Editor 
should be addressed to - The Editor, 
" Practical Television," George Newnes, 

j . Ltd., Tower House, Southampton Street, 
- Strand, W.C.2. 
1 Owing to the rapid progress in the 

design of radio apparatus and to our 
p efforts to keep our readers in touch with 

the latest developments, we give no 
warrant), that apparatus described in 

i our columns is not the subject or letters 
parent. 

; 
Cops-right in all drawings, photo - 

,graphs and articles published in 
" - Practical Television" is specifically 
re her red throughout the countries. 
signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of any of these are therefore expressly 
forbidden. 

7 

;i, 

V 

TELEVIEWS 
SUBSCRIPTION TELEVISION 

MOVE is afoot in America to introduce subscrílition 
television. Under the proposed system, set owners 
would buy or rent unscramblers that would permit 

reception of motion pictures and other shows. Subscription 
television needs at present Government approval. It is said that 
the Federal Communications Commission is in favour of 
Pay -as- you -see TV on a trial basis. The programmes would be 
received by all sets but with the sound and picture scrambled 
and the viewer would have to purchase an unscrambler. Under 
another system payment would be made annually, depending 
on the number of programmes seen. An attachment to the TV 
set would keep count of such programmes. 

SCOTTISH RADIO AND TELEVISION EXHIBITION 
JUST under 65,000 people passed the turnstiles during the 

10 -day run of the Scottish Radio and Television Exhibition. 
This averages 6,500 a day. This must give the exhibition 
organisers, as well as the exhibitors, some anxiety because, on 
such a low gate, it can hardly be considered a paying proposition, 
either to the organisers or to the exhibitors. There are many 
over the Border who cannot afford the time to travel to the 
Earls Court Show, and many Northern Englishmen in a similar 
predicament. Yet exhibitions which have been staged in the 
provinces at a sort of halfway mark have never been successful. 
We wonder whether such exhibitions are now worth while. 

DABBLING ? 

ATRADER protests that there are many amateurs who make 
a profitable sideline of servicing TV and radio receivers, 

and he thinks they are ruining the trade. He forgets, however, 
that these amateurs are far more skilled than some radio dealers, 
and it is understandable that in a district where the dealers are 
known to make heavy charges for unsatisfactory and unskilled 
work, the skilled and knowledgeable amateur is often called in. 
His charges are reasonable and his work satisfactory. It is 
rather ironic that many of these loquacious dealers who write 
glibly about dabbling ruining the trade originally started in 
business themselves as dabblers. This dealer also forgets that 
there is plenty of dabbling undertaken by those owning radio and 
TV shops who also sell perambulators, bicycles and other lines. 

THE RADIO SHOW 
THE Radio Show this year takes place at Earls Court from 

August 24th to September 7th. Make a note of our 
-Stand -No. 117-on the ground floor, where all readers will 
be welcome.-F. J. C. 

Our next issue. dated September, will be published on Angust 22nd. 
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4 PRACTICAL 

SOME sets are fitted with two input sockets, one 
for Band I, the other for Band Hl. The more 
modern type is fitted with two sockets, one for 

TV and the other for Band II V.H.F., whilst some 
use the same socket for all three bands. We will give 
some simple methods to overcome the use of elaborate 
aerial assemblies. We will start with a simple device 
for matching ; these are known commercially as 
crossovers, diplexers, splitters, etc., but are for 
matching and separating two inputs to feed one 

/t ron 
oust slugs 
tune hlgh 
cry Dress 

cr 
4luirihiu i 

Fig. 1.- Simple aerial matching circuit. LI consists of 
9 turns of 20 s.w.g. ;in. in diameter spaced one turn 
L2 consists of 7 turns of 20 s.o.g., ;in. diameter spaced 
one turn Cl, C2 are 0 -30 pF concentric trimmers. 
Ll and L2 are wound on Aladdin formers tuned by 
slugs. Cl and C2 would then become 10.15 pF Ceramic 
Tits turns are spaced to tune to the required wavelength. 

input or to feed two inputs from a combined aerial. 
Fig. I shows the arrangement. If we connect the 
input from a combined Band I and III aerial we get 
two outputs from " B " and " C," the aerial being 
connected to " A," or we can take two inputs from 
separate aerials Band I and Band III to " B " and 
" C." We then get from " A " an input to a set 
that has one socket for two bands. This device works 

Dura/ tube 32 "long 
Drill 2 holes 48A c /ear 

To suit Band I Dipole Length of f /at required 
is 7T0 + %¿ for bolt 

Flat section bent round '-48A nut and bolt 
Dipole and bolted 

band I Dipole 

bard 1- Vertical 
Pend Ti - Horizontal 

VHF Rod 

VHF Rcc 

Bend I Dipole 
Insulatcr 

TELEVISION August, 1957 
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SOME USEFUL 
E. 

METHODS OF AVOIDING ELABORATE'.' /' 
E 
511111111111IIIIIIII1111111111111111111111lllI111111111111111111111111111111111111111111111111 

successfully both ways. The unit is simply constructed 
and is preferably screened in a box. For maximum 
gain and for minimum interference, the slugs in the 
coils should be set for the optimum position, or if the 
coils are not slugged, the condensers tuned for this 
position. The turns of the coils can also be space 
tuned. For long runs of coaxial, in a strong signal 
area, two units may be used to advantage. 

For reception of Band II signals in a strong signal 
area, this would be O.K. from a Band I aerial. 
However, there is one answer for the combined set, . 

and that is to fit on to the Band 1 dipoles two durai 
rods, each 2ft. bin. long ; these are simply made and 
fitted ( Fig. 2). In this we flatten two of the rods at the 
ends, bend them around the dipoles and bolt them 
on to the dipoles, giving them a coat of protecting 
paint after fitting. 

Fig. 3 shows another device for using one of these 
adapted aerials with a set that has two input sockets, 
one for Band 1 /III, the other for F.M. We use a 
bakelite lighting junction box and this splits up 
the combined input from the aerial and there are two 
outputs, one to TV socket, the other to the F.M. 
socket ; the resistors are watt carbon. 

Connection 1 is the conductor from the aerial. 
Connection 2 is the TV output. 
Connection 3 is the common braiding in screening 

connection. 
Connection 4 is the F.M.IV.H.F. output. 
Band Ill is related to Band I. As an example, 

Band I Channel 4, and Band Ill Channel 8. 
We see here clearly this relationship as a halfwave 

dipole on Channel 1 is one and one -third wavelength 
on Channel 8. 

In an area of good signal strength we should not 
require an aerial for Band Ill reception as the wave- 
length is related. Possibly we should get some 
patterning from one or other station, but this can be 
removed by using a tuned filter or Spencer West. 

TV Input to Set pattern remover. 
We could fit one 
of the V.H.F. 
aerials as des- 
cribed previously, 
and cover Bands I, 
I I and III with one 
aerial, making the 
assembly and 

Fig. 2 (Above).- Duralumin rods 
fitted to the Band 1 dipoles. 
Fig. 3 1 Right). - Further device 
for using the adapted aerials on a 
set with two input sockets for 
Band 1'111_ and the other for F.M. VHF Input.to Set 

s, 

To 
Band I 
Aerial 
with 

VHF Rods 
fitted 

erection a more 
simple affair. 

Attenuators 
There are two types, 

the Pi and the T type 
(Fig. 6). The Pi values 
for dh loss are : 

1 
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AERIAL DEVICES=out 
= a 

/n 
AERIAL ASSEMBLIES By J. Brown 
1111111111111111111111111111111111111111 11111111111i111111111111111111111111111111111111111111111111111111111r 

11 Attenuation R1 
Values in 9 

R2 R3 

10db 150 I 100 l00 

20db 470 I 100 100 

30db I.Sk 800 800 

43db 3.3k 809 800 

50db I0k I000 1009 

The balanced feeder attenuators are a; below. 
First, there is the variable type. In this we can 

attenuate both independent of each other (Fig. 4). 
Fig. 5 shows the combined attenuator which, as with 

To attenuate 
Values -- -- 

ABCD 

in 9 

I E 

10d5 350 Ì 509 

20db 650 150 

30d5 1009 I 1)9 

the previously mentioned matching device, can be 
used two ways, for two inputs and one output, or 
°tie input and two outputs. We also have the Pi 
attenuator for both coaxial and for balanced feeders. 
There is also the problem of working more than one 
set from the same input. This can be done by 4 watt 
resistors again and can be made to work satis- 
factorily. The value of the required resistor can be 
found roughly by the following formulae : 

R_Impedance of the aerial 
N -1 
N +I 

Where the number of outlets is N. 
E.g., if we require three outlets (Fig. 7) we get, 

if the impedance of the aerial is 75 ohms, 
75 =-t =25 ohms 

2+I 3 
Where the aerial comes in to the set a neon 

between the conductor of the coaxial and earth is an 
assistance for lightning, also will remove any static. 

5 

Fig. 5.- Combined Band I and Band Ill aerial led in at 
A. We get Band I out of B with variable attenuation 
and Band III out of C. Separate Band I and Band Ill 

aerials fed in at B and C. 

If across the dipoles connection inside the box 
we fit a 2 K or 3 K resistor, we can at any time test 
the aerial feeder for continuity. This test, however, 
does not apply to aerials with folded dipoles. 

In 

Fig. 

RI 

1R2 
R3_= 

1 1 
Pr Type 

6.- Circuits 

Out A B 

T Type 

for the Pi and T type attenuators. 

Fig. 7.- Method of working more than one set from 
the same input. 

Input Socket 
on 

TV Set 
From 
Aerial :71 !IM.:, :, 

Dipole 

Coax. Lead -In 

Fig. 4.- Variable type feeder atteruator. 

2KC) or 3KC) 
P2 Watt 
Resisto, 

Fig. 8 (Above ). -A 
neon fixed between 
the conductor of 
the coaxial and 
earth to remove 

static. Fig. 9 (Left). -A resistor fitted 
across the dipoles connection inside the box 
to enable the aerial feeder to be tested for 

continuity. 
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6 PRACTICAL TELEVISION 

Starting a 
Service 

Department 
NOTES BY A SERVICE ENGINEER 

(Cone/uded from page 5/7 June issue) 

SO far I have only dealt with the service depart- 
ment itself, but there must always be a certain 
amount of service to be donc outside the 

department. On a request for service being received, 

the following data should be ascertained. The 

make and model number of set, the nature of the 

complaint, when it will be convenient to send an 

engineer, and if he considers it necessary, will the 

customer allow the set to conic in for service. A 
good point here is to have a set available for loan 

to a customer, should the set have to be kept for 
more than a couple of days. 

Making the Call 
A service engineer paying a service call should be 

properly equipped with the necessary tools, valves, 

spares and instruments. He should also have service 

data on the set. It is always advisable to send an 

experienced man on outside service work. Many 
dealers send out boys or trainees, who know very 

little about TV. This is not very wise, as people are 

very critical nowadays, and when they see someone 

messing around with their set, who apparently 
knows very little about it, they are inclined to call the 

deal otI. 

Checking the Set 

On arriving on the job the engineer should first 
of all check the make and type and make a note of 
the service number of the set. This latter is for 
records in the service department, and is also of 
assistance as some makers have modifications of a 

type after a certain serial number. The mains -Voltage 

of the house should be checked and notice taken 

of the voltage setting on the set itself. This can 

be important because quite a few causes of poor 
hold and lack of width are due to low mains voltage. 

The set should then be switched on and checked over 
as far as possible, paying special regard to the com- 
niaint. If the trouble is located and does not necessi- 

tate the chassis being removed from the cabinet, it 
should be rectified if possible. In nearly all cases 

where it means the removal of the chassis, I advise 

that the set go to the service department. 
There are very few houses where it is convenient 

or practicable to work on a chassis. The light is 

generally insufficient and in most cases it nieuns 

working on the floor. One cannot do a thorough 
job under these circumstances. Many do this, I 

know, but I have seen during many years' service 
work quite a few of these sets repaired under these 

conditions returned for further service. In all these 

cases it was due to the work carried out in these 

unsuitable conditions. Another point is that a job 

Àugusl, 1957 

like this done in a 
take twice as long as if it had been done in the 
service department. 

On the other hand, if it is only a minor replacement 
(resistor or condenser) underneath the chassis and the 
customer does not want the set to go away, it should 
of course be done. A point to be watched is that a 

customer may offer you a table to work on. If it is a 

polished top, see that it is covered with some thick 
material (paper or table cloth is of no use), before 
placing chassis thereon. Movement of a chassis on a 

polished top will leave scratches. One doesn't want a 

bill in for re- polishing after an engineer's s isit. A 
square of green baize carried in the engineer's tool 
bag is handy for this. 

During the engineer's visit, a quick check over of 
the aerial system is very necessary. Innumerable 
faults that customers complain of are due to either 
an inadequate or inefficient aerial system. If any 
major changes are required here, 1 do not advise 
that it be done on this service call. It should be made a 

separate job. 
It is advisable, for the purposes of records and 

charging, for the service engineer to have a proper 
job sheet for each outside job. These job sheets 

should have on them the customer's name and 
address, the make and type of set, with a position 
for the serial number to be filled in. There should be 

columns for time arriving and time leaving, nature 
of complaint, cause and cure. There should also be a 

place for the customer to sign, stating that the job 
was completed to his satisfaction. The back of the 
job sheet could be used for costing purposes. 

Instruments, Tools and Spares 

The service engineer should carry in his tool 
case the following: 

Multirange meter. 
Range of valves according to set and complaint. 
Resistors and capacitors. 
Small soldering iron with .adaptors for various 

fittings and solder holder for soldering iron (prevents 
burning of carpets, etc.). 

Trimming Tools. 
Pliers. 
Screwdrivers. 
Service data for set. 
Any other components that nature of complaint 

seems to call for. 

customer's house will probably 
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SEVEG2 
E% tE9.= RITE 

AVOIDING LOSSES IN CONDUCTORS 

By D. R. Bowman 

IT is widely known that when high - 
frequency current flows along a con- 
ductor the surface only is effective in 

conducting the electricity. This " skin 
effect " becomes increasingly important as the 
frequency rises, so that whereas at 100 kc /s or 
less the main body of a conductor plays its 
full part, yet at 20 Mc /s and upwards it is the 
surface skin only which affects conductivity. 

This phenomenon has several important results. 
First of all. Litz wire is of considerable use for 
the lower radio frequencies -say up to 3 or 4 
]plc /s. At higher frequencies it is actually disad- 
antageous compared with bare wire; partly 
because of the capacitance from strand to strand 
of wire, partly because the electric field of the 
current undergoes its changes within the substance 
of the insulation of the strands and so gives rise 
to quite serious losses. 

Secondly, screening (by non -magnetic metal 
shields) is effective because an incident changing 
electromagnetic wave induces currents in the metal 
Container Silver Electrolyte Wire to be plated 

(Anode) solution / (Cathode) 

7 

Milliammeter 
li V 

Battery 

Arrangement of the silser plating bath. 

of the screen, and their effect is to create a field 
which is equal and opposite to the incident field. 
(Readers will remember this as "Lenz's Law. ") 
If the material of the screen is not a good con - 
ductor, only reduced currents will flow in it and 
only reduced screening effect will occur. For high - 
frequency use, screen material should therefore 
be of first -class conductivity. 

In decreasing order of effectiveness, both as a 
wire conductor and as screening material. are 
silver, copper. aluminium and tin. If silver were 
cheap it would be much used because it is easily 

soldered and is very resistant to corrosion by the atmosphere. Copper is less expensive, but its sur- face rapidly acquires a poorly conducting layer of copper oxide, which interferes with its effec- 
tiveness as a screen. Tinned copper wire is quite 
a poor conductor. relatively. at frequencies of over 
40 Mc /s. Aluminium is a " difficult " metal for soldering, and normally is so much trouble that the amateur uses nuts and bolts and soldering 
tags. Tinplate for screening is not unknown. but 
at highfrequency is only of inferior performance. 

To get the best of all worlds the usual method for high -class professional work is to use a silver 
plating on conductors carrying high- frequency 
currents. The amateur can also use this technique 
with a minimum of trouble and with very simple apparatus. 

Materials required are as follows. They are 
all easily obtained in any town and in very many country places as well. 

Scrap Silver -the present market price is from 
6/- to 7/- an ounce; an ounce will last a lifetime. 
See that it is hallmarked. Silver coinage will not 
do. and it is illegal to use it. anyway. 

Silver Nitrate -this is much more expensive, 
but can be prepared as described later. About 
1 dram will be needed. 

Potassium Cyanide -or sodium cyanide. loz. 
will he needed. or a little over. This can be 
obtained from a chemist, but the poison book 
will haye to be signed and the chemist can only 
supply it if you are known to him. It is an 
extremely dangerous poison. 

Nitric Acid-loz. concentrated (in glass stop- 
pered bottles). 

Hydrochloric. Acid -I oz. concentrated (in glass 
stopperzd bottles. 

Detergent -any houshold type will do. 
L.T. Battery. 1; volts -of the kind used for 

portable wireless sets, but the bigger it is the 
longer it will last. 

The container is ideally a large glass tank, but 
polythene domestic utensils are very handy. In 
any case, the size of dish will have to be decided 
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in the light of the size of the article to he plated. 
Assuming a coil of 20- gauge tinned -copper wire 
is to he plated, or a small under- chassis screen 
made of tinplate, a domestic Pyrex dish will be 

about right. "I his will need about a pint of 
solution. 

The Solutions 
First proceed to make up the elecirotype solu- 

tion by dissolving the silver nitrate in an ounce 
or two of warm water. Then dissolve the cyanide 
in about 4oz. of water. Add the cyanide solution 
to the siler nitrate a little at a time. 

A white curdy precipitate will form at first, but 
adding more cyanide little by little will result in 
this substance dissolving again. When just enough 
has been added to make a clear liquid, add a few 
spoonsful more of the cyanide solution. The 
remaining cyanide solution should be thrown 
down the lavatory immediately -two Bushings will 
get rid of it safely. The electrolyte solution is 

decidedly less dangerous. but is still very poison- 
ous. Make up the electrolyte to a pint by adding 
water. Keep this in a tightly screwed or corked 
bottle clearly labelled POISON, and keep well 
;,way from food and out of the reach of children. 

Referring to the , diagram, it will be seen that 
the effect of plating is to be gained by passing 
current through the solution. Sil er is deposited 
on the article connected to the negative pole of 
the battery, while silver is dissolved away from the 
piece of silver attached to the positive of the battery. 
The electrolyte solution thus retains its properties 
and does not get used up: It will last almost 
indefinitely. 

The silver plating will only adhere firmly to the 
object if the latter .is perfectly clean. First scrub 
the article well in hot detergent. and if necessary 
use emery cloth and metal polish first to get a 

clean metal surface. Then ensure that this is 

chemically clean -by immersing in acid solution for 
a time. For this purpose the acids mentioned in 

the list of materials are diluted with water: make 
up to about 4oz. of solution. They may be used 

as follows: 
Dilute nitric acid cleans tinned copper wire 

(10 mins. -15 mins. immersion strips oil' the tin), 
brass rod or threaded rod: thin brass or copper 
sheeting for screening---almost anything. 

Dilute hydrochloric acid cleans aluminium: cop- 
per or brass on pickling for 24 hours; tinplate. 

Cleanliness 
When the article has been cleaned in this way 

it must not he touched by hand again. Use a 

wire soldered to an edge. or clean forceps. Wash 
\sell under the tap and connect up to the pre- 

pared apparatus. Adjust the current (lowing until 
10 -30 milliamps flow : this may he done by a 

satiable resistor or by sar) ing the distance be- 

tween the silser anode and the article. If too 
heavy a 'current' is passed, the silver will be 

deposted as a black powder. which does not ad- 
here. When properly arranged- -and it is extremely 
easy to do--- excellent results are obtained. the 
silver being- deposited in a creamy shining layer 
(not a mirror). It may be butnished. if a mirror 
finish is required. by rubbing with a piece' of 
Isard calico, or a plastic knitting needle. No difli- 

cult; is experienced at all -provided the article 
to he 'plated is absolutely clean. 

Aluminium 
If altiminium is. to be plated, use hydrochloric 

acid for cleaning. The attack of the acid on the 
-metal is rapid and spectacular, but must be 
allost'ed to go on until the surface of the 
aluminium is completely etched away. Silver will 
deposit on it beautifully. but it will still not solder 
afterwards- -the silver plate allows oxygen to 
pass through and this soon forms a skin under- 
neath the plating of aluminium oxide. Using 
copper sulphate solution (loz. to a pint of water) 
as electrolyte, a preliminary copper plate can be 
put on to it, but it needs to be a very lea\ y 

plate for good soldering results afterwards. 
A little experimenting will soon give the knack 

needed. The amateur's transmitting coils and 
V.H.F..coils for receivers. under -chassis screens. 
and even complete chassis themselves, will not 
only look professional but will give their best 
results. It will not be long before the ladies of 
the house come along armed with spoons, forks, 
vases and so on to be refurbished. 

Since silver nitrate is so expensive, it can 
more cheaply made by dissolving a little scrap 
silver in some concentrated nitric acid. Stand 
the bottle or tube containing them in warns 
water. When no more silver is dissolved, even on 
heating gently, add some water. pour off. and 
make up with cyanide as described earlier. Because 
there will be acid left unused. this must be done 
in the open air. great care being taken not to 
breathe c\ en a trace of the gas that will be 
Os en off. Rather more cyanide will have to 
be used. 

Warning 
The acids used for cleaning. C\en when dilute. 

are very corrosive. They should he kept in glass - 
stoppered or polythene stoppered bottles. If any 
gets on the hands wash with plenty of water. if 
any splashes on the clothes, c.pply household 
ammonia liberally. 

There is. however. no real danger in using 
these chemicals provided the following points are 
always kept in mind. 
(r) Take your time. 
(h) Hase everything labelled. 
(e) Preserve cleanliness. 
(d) Keep children out of the way. 
(e) Take your time. 
(f) Keep everything away from food. 
(,q) Remember the apparatus is for plating. not 

eating; 
Work on a plastic rabic top or in a deep sink. 

Take your time. 
(h) 
(i) 

A NEW HANDBOOK 

AMPLIFIERS : DESIGN & 
CONSTRUCTION 

By F. J. CAMM 
17/6, Post 18/- 

Containing Designs for Radio. Gramophone, Tape -Deck, 
P.A. Amplifiers, with a special chapter on D.C. Amplifiers. 

From GEORGE NEWNES, LTD. 
Tower House, Southampton Street. Strand, W.C.2 

i 

l 
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F.ìu1t Finding on A.G.C. 
ystems 

HOW TO LOCATE TROUBLES IN CIRCUITS WHICH ARE PICTURE CONTROLLED 

By F. E. Apps 

(Con/inued from page 563, Jul issue) 

IN the previous article I showed how A.G.C. was 
obtained but, as stated, these methods are not 
suitable to the system of television used here. 

The sync pulses occur at zero modulation, whatever 
the carrier amplitude, and so cannot be used as in 
the methods mentioned in Part I. Therefore, it is 
necessary to find another point where there is a steady 
voltage for a steady signal strength. If we take 
black level as a constant, it will be found to be 30 
per cent. of peak white. This is also the height of 
the sync pulses, and is always a steady value, 
irrespective of modulation. To connect this standard 
to an A.G.C. line we have to arrange that it is con- 
nected immediately after each line pulse. This means 
some method of switching. 

A valve is placed in the circuit which is switched 
or keyed by the flyback. The pulse makes the valve 
conduct and thus connects the video output signal 
with the A.G.C. line. In Fig. 1 a typical circuit 
is shown. The action is as follows : The video signal 
is taken from the cathode of the video amplifier and 
passed to the anode of V3, wh ch is a diode whose 
diode load is R1, approximately 2.2 MS2. It will be 
noticed that when this diode conducts, the cathodes 
of the video amplifier and V2 are practically joined. 
Further, the cathode of V3 is connected to the 
secondary of the line output transformer. When a 
line flyback occurs, a pulse is placed on V3 cathode, 
causing it to conduct for the period of the pulse. 
Thus, during this pulse the video amplifier and V2 
are joined, and the cathode of V2 is negative at that 
moment, due to this negative pulse. This proddces an 
amplified negative pulse in the anode circuit of V2. 
The pulse from the anode of V2 is passed to the 
cathode of VI and causes it to conduct. It will be . 

A.G,C Line 

noticed that VI is biased to cut -off point by a tapping 
off a bleeder circuit. The output from VI is smoothed 
and passed by a decoupling network to the A.G.C. 
line. 

It will be seen that should there be any change in 
level of signal at the video amplifier, it will cause a 
change in the cathode potential of V2 when V3 con- 
ducts. Should signal strength decrease, the cathode 
of the video amplifier will be less negative, and the 
pulse at V2 cathode will therefore be less, resulting 
in a lower output from V2 and a decrease in bias 
on the A.G.C. line. if the signal increases in strength 
the reverse action will take place. The gain of V2 
and the size of the pulse for a given strength of signal 
will be governed by the contrast control which is in 
the grid circuit of V2. 

It will be observed that the A.G.C. cannot act until 
the pulses arrive from the line output transformer to 
trigger V3. This means that until the A.G.C. operates 
the valves controlled by A.G.C. will be running 
without bias and so overload valves and components. 
To prevent this a safety circuit is employed which 
consists of a crystal diode coupled between video 
amplifier grid and the line output valve cathode. 
When the line output stage is not working this diode 
holds the video amplifier grid at chassis potential. 
When the line stage starts working the cathode volts 
bias off the diode and releases the video amplifier 
grid. 

Fault Finding on this Method 
Any fault occurring in this A.G.C. system will 

affect the I.F. controlled valves. The grids will be 
grounded and no signals will result. An oscilloscope 
is very useful here and, if applied to point B. video 

N,T.F From Cathode of 
Video Amplifier 

C/ 
Sync 

V/ 

AGC; 11 
Rectifier 

AGÇ 
Amplifier Pu /se 

Sampler 

'"r---0-To Line 
Output Transfix (Set) 

Fig. I. -- A topica' A.G.C. circuit 

ÇRT 
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wave -form should appear. At point C, line pulses 
should appear. If no pulses are found at point C it 
would show that the pulses are not coming from the 
line output transformer and, therefore, no keying can 
occur. At point C on Fig. I pulses should also be 
found, At point A the A.G.C. voltage can be read 
with an A.C. voltmeter of high resistance. It is 

possible that the contrast control is faulty. This can 
he checked in the usual manner. 

Another System of A.G.C. (Fig. 2) 
Here VI A and B is a triode pentode with their two 

cathodes connected. It will be noticed that control 
grid of VI A is connected to its cathode whilst in the 

Contrast VIA 

TELEVISION Áugust, 1957 

case of VI B it is connected to the video detector. 
By means of the contrast control VI B is biased to 
anode cut -of. Pulses from sync separator are supplied 
to grid of VI A. These pulses. which are keying pulses, 
drive this valve beyond anode cut -off. Now, if for 
the purposes of this explanation we assume the 
contrast control is at zero, then both cathode; will 
he at chassis potential. As the grid of VI B is con- 

nected to the video detector, which at that moment is 

positive going, the grid will be driven positive and 
VI B will conduct. Thus a negative -going voltage 
pulse, amplified, is produced in VI B anode circuit. 
smoothed and fed to the A.G.C. line via the rectifier 
M I. For any setting of the contrast control there 

will be a certain magnitude of 
HT+ pulses in anode of VI B. Thus 

if carrier strength increases, bias 
voltage rises. 

The reverse happens should 
carrier strength decrease. It 
will be noticed that pulses 
arc supplied to the grid of 
VI A front both sync separ- 
ator and line output t ran s- 
former. 

The idea is to keep the 
A.G.C. working irrespective of 
a carrier -borne signal or not. 

VIS 

elm 

from 
nc 

rSep. 
Line 
Output 
Trans. 

T 
Vdeo from 

Video 
Detectcr 

MI AG. 
Line 

- A further system f A.G.C. Fig. 2. 

Faults in this System 
Naturally there will be no 

A.G.C. should either section of 
valve fail. Pulse traces can be 
taken front points A and B and 
video wave from C. 

the actual A.G.C. voltage 
can be measured at D with a 

high- resistance A.C. voltmeter. 

Adding Simple A.G.C. to Your Receiver 
QUITE a few viewers who own sets not fitted The circuit uses the trame sync pulses fog 

with A.G.C., suffer fading and aeroplane A.G.C., taken from the sync separator valve. The 
flutter which if cured will give them ,ouch values of resistors and condensers used are as 

greater viewing pleasure. Here is a simple marked on diagram. A little care will have tö 

ist IF _ . Sync -Sep. be taken to adjust the 25K rot. If a condenser 
is not across the first FF. valve cathode resistor, it 
may he necessary in some cases to add this. 

A crystal diode could probably be used in 
place of the diode shown but this has not been 
tried. Some slight alterations may be necessary 
in some makes of sets but they should not he 
difficult. 

This method is worth trying on your set and 
does not cost much. Resistors can be -I-watt type. 
Make condensers 350 V. test: paper type will do. 

Caution: If your signal lades right out. this 
method will not do. It is only meant for slight 
fading and flutter. 

T T 
<45 

500K 

Circuit fur sitiple A.G.G. 

method of fitting A.G.C. to your present set with- 
out a lot of rewiring and alteration. It has been 
tried out in various places and has worked quite 
well. The circuit is given in diagram above. 

Tenth Editen 

PRACTICAL WIRELESS SERVICE MANUAL 
BY F. J. CAMM 

17/6 or I8¡- by post from 
George Newnes Ltd., Tower House, Southampton 

Street, Strand, London, W.C.2. 
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BOTH table models, these receivers employ a 
14 valve circuit designed for use on Channels 

1 -13. The turret tuner fitted leaves the factory 
equipped with coils for tuning to one channel in Band 
1 and two in Band III. Thus -a London area model 
will have còils fitted to coincide with switch positions 
I.8 and 9. 

The TS17 is a 17 in. table receiver with a plastic 
speaker fret or grill whilst the T346 has a I4in, tube 
and a woven fret. Although the circuit is as simple 
as possible and the minimum number of valves are 

TO 
SOUND 

CGOFF 

--II 
c¡f 

TO 
JUNCTION 

P22- 
823 

No. 32. -THE SOBELL TS17 AND T346 

By L. Lawry -Johns 

employed, the sensitivity is very good and compares 
favourably with receivers using a larger number of 
1.F. stages and a more complex circuit. In addition, 
the circuit, being of a simple and efficient design. 
is very reliable and is less prone to some of the " weird" 
troubles that occasionally beset more complicated 
circuits. The usual troubles are mainly concerned 
with the turret tuner, showing as fading, inability to 
"click on to the desired channel and general lack 
of sensitivity. Before discussing the circuit generally, 
some notes on general handling and servicing may be 
of more direct value. 

The chassis is removed complete with tube and 
speaker and this is effected quite easily. The front 
control knobs pull off and the plastic control panel 
on the side is held by four small screws. The channel 
selector switch is secured to the spindle by means of 
a grub screw, and once this knob is off the fine tuner 
can be removed with a direct pull. The chassis itself 
is secured by four fixing screws located beneath the 
cabinet, being revealed when the bottom inspection 

878 1 C67' 

NT+ 

T4 

tif. 1. -Scund Circuit. 

8 76 

%MMMMr1M,Nla'. 
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SERVICING 
Fig. I.-Sunni Citcuit. Fig. 2.--Vision Del. 

and Visioi Amp. 
R37-I.5 M !2. 

R38--I.5 M Q. 
R39-560 K !2. 

R40--15 K!2. 
R41-6.8 K !. 
R42-470 Q. 
R43-47 K Q. 
R44-15 K!2. 
R45-6.8 K !2. 
R46-47 K £2. 

R47-120 K.Q. 
R48-10 K!2. 
R50-220 K Q. 
R51-100 IC if. 

C38-5 pF. 
C39-.1 pF. 
C40-8C0 pF. 
C41-.1 pF. 
C42-.25 nF. 

R68-1 m Q. 
R70-270 9. 
R71-150 K rt. 
R72-47 K !2. 
R73-560 £2. 

R74-68 K r2. 

R75-1 K!7. 
R76-3.3 K!2. 
R78-560 D. 
R79-560 9. 
R80-100 K!7. 
R81-470 Q. 
R82-1 M !2. 
R84-4.7 M Q. 
R85-22 K !2. 

C53-50 pF. 
C54-. i,F. 
C55-.005 !rF. 
C56-.005 nF. 
C57-.005 !,F. 
C58-5 pF. 
C59-30 pF. 
C60-5 pF. 
C61-100 pF. 
C62-.01 !,F. 
C63-24-I-8 NF. 
C64-100 ,F 12 v. 

C65-.01 F. 
C66-.001 !,F. 
C67-.005 pF. 

Fig. 5.-Power Supp;y 
R116-A25i210w. 

B 20 £29 w. 
C 33 Q 3 w. 
D 190 £2 23 w. 

R117-3514 5 w. 
C97-A 1001,F. 

B 200 !,F. 
C98-.1 nF. 
C99-.01 i,F. 

(VALUES) 
Fig. 4.--Frame Time 
tase. 
R91-333 K !2. 
R92-2.2 meg. 
R93-1 meg. 
R94-47 K ! 2. 

R95-47 K !2. 

R96--820 K !2. 
R97-220 K £2. 

R98--39 K !2. 
R99-820 !2. 
R100-10Ki7. 
RI01-1.8 meg. 
R102-220 K!2. 
R103-22K!2. 
R 104-27 K Q. 
R105-470 Kn. 
R106-22 K!2. 
R107-470 !2 . 
R 108--470 12. 

C73-.001 F,F. 
C74--.05 pF.' 
C75-.5 nF. 
C76-- .03 !+F. 
C77-.003 f,F. 
C78--.--.05 pF. 
C79-100 A F. 12 v. 
C80-.1 / F. 
C81-.1 .pF. 
C82-.003 ,.F. 
C83-.1 !,F. 
C87-30 pF. 2 Kv. 

Fig. 3.---Line "I ime Il:nc. 
R20-8.2 K 

K Q. 
R22-470 K !2. 
R23--4.7 meg. 
R48-10 K !2. 
R49-4.7 meg. 
R52.-2.2 M. 
R53.-1.5 M. 
R54-33 Kl2. 
R55-68 K!2, 
R56-330 K !2. 
R57-100 K !2. 
R58-150 K n. 
R59- 39 K .C+. 

R60-470 K Q. 
R61--1 K Q. 
R62-8.2 K Q. 
R114-3.3 K Q. 
R115-100Kí2. 
C29- .005 pF. 
C30-.1 !. F. 
C31-.1 ¡,F. 
C41-.1 F. 
C43-.I /.F. 
C44--10 pF. 
C45 -100 pF. 
C46---.01 ,F. 
C47--100 pF. 3 KV. 
C88-.008 /,F. 
C.89-200 pF. 
(;9.)-.1 1,F. 

-C91-.1 ! F. 

panel is slid out. When removing the chassis, move 
it to the right and pass through the control panel as 
it is withdrawn. 

The viewing window of the TS 17 is removed from the 
front by slackening the two screws which 
hold the small metal clips in position. These 
hold the glass in position and once they 
are removed the plate can be lifted out 
and down for cleaning purposes. 

Removal of the C.R.T. from the chassis 
is equally simple. "Once the chassis is 

removed, unscrew the two bolts holding 
the metal band round the screen end of 
the tube, remove the tube base socket and 
ion trap magnet and loosen the scann'ng 
coils on the tube neck. Remove 
the tube from the front, taking 
care not to impose any strain 
on the tube neck in doing 
so. Remember that gentle 
handling and patience accom- 
plish far more than brute 
strength and, invariably- regret. 
When replacing the chassis, 
ensure that all valves are 
properly seated. It seems that 
the left side front EF80 always 
manages to become tilted 
resulting in a complete lack of 
sound and vision signals and 
this can be very exasperating 
until it is realised what is 
wrong, especially when the 
customer is watching and 
passing helpful remarks such 
as, -Perhaps its because you 
'.acen't got the back on.'. 

Rai 
vtNut' 

Before replacing the bottom panel, remember io 
check upon the frame scan since the frame linearity 
control is located beneath the chassis. For the benefit 

aG 

R38 
WM, 

IR46 RS/ 

P45 847 
rAmwei 

HTt 

TO 
OPT 
CAT; 

EB9/ 2 

V5 I 

(A) (B) 

T T 
u 3 4 

A4U 

C38 

2- Viciai dctcctr.r and vi,ien awplilìe:. 
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of those readers who are not so well acquainted 
with the terms used, the control referred to expands 
and contracts the upper part of the picture only, 
thus if the scanning lines are unduly compressed or 
extended at the top (causing normal people to 
become "egg heads ") adjustment to this control 
is necessary, the height control being used to complete 
the picture if necessary ; final positioning of the 
picture on the screen being effected by the picture 
shift lever mounted just in front of the focus magnet. 
When it is desired to fit new coil strips in the tuner 
unit, this being necessary when a channel not already 
catered for is required, say Channel 10 on a receiver 
already fitted with coils for 8 and 9, it is necessary 
to remove the bottom inspection cover and the 
screening cover of the tuner. The turret is then 
accessible and the strips may be clipped into the 
desired position. 

When this has been done, replace the cover, set 
switch to the new channel, set the fine tuner to the 
mid position and adjust the oscillator core for maxi- 
mum sound. To adjust this core, the switch selector and 
fine tuner knobs should be removed and a fairly long 
trimming tool, say a plastic or bone knitting needle 
With a shaped end to fit the slot of the core, should 
be inserted into the exposed hole. The hole is visible 
When the knobs are in position but the tool would 
cutter at an angle and thus it is really necessary 

f 
btake off at least the outer ring, the switch knob 

eing replaced to make for easier selection of the 
channels. Tuning should be carried out with the 
sensitivity retarded to give as weak a signal as can 

70 JUNCTION C73-c74 
CN FRAME DIAGR ,LI 

R44- 
R45 

,,F 

,OLE R48 
FVNMANdt"M-+1 

TO 
TUNER 

0 LI o 
t 

EFBC 
V3 

RS2 

be reliably tuned. This is to prevent the automatic 
gain control circuit " flattening " the sound peak as 
the tuning slug is rotated. 

Circuit Description 
The tuner unit is of the conventional cascode type 

employing a PCC84 and a PCF80 ; so many diagrams 
and descriptions of this type of tuner have been given 
in past issues that it is not considered necessary to go 
into any circuit detail. The I.F. output of this unit 
is 19.5 Mc /s sound and 16 Mc /s vision, and is applied 
to the common I.F. amplifier V3 control grid via LI. 
The A.G.C. bias is applied to this grid. 

The anode circuit of V3 contains the vision I.F. 
transformer TI and the sound pick -off coil L2, the 
latter being connected to the control grid of the V8 
EBF80 sound 1,F. amplifier. This valve contains 
two diodes, one of which functions as the sound 
detector and A.V.C. and the other as the vision 
A.G.C. clamp. This latter diode prevents the A.G.C. 
line becoming positive under any conditions, for 
instance, due to a fault in the sync separator 
circuit. 

The band pass vision I.F. transformer couples the 
signal to the control grid of V4, this valve being 
normally biased by the cathode resistor and shunt 
capacitor. 

The output of V4 is applied to the vision detector 
V5A via a further set of band pass coils T2, a sound 
rejector being contained in the same can (L3). 

The V5 EB9I functions as a conventional detector 
(a) and limiter (b). The detector diode, pins 7 (anode) 

R62 
ON CQ TUBE 
DIAGRAM C9? 

TOA To C 
H.Tt 
V/A 

C90 
LINK 

PYB/ 
V13a 

C9. 

TWA% 
421 R22 

'±INN' 
R23 

CONTRAST 

EYSI 
V/2 

C89 

1/I4 L8 

70 CLAMP JUNCTION OF R /04 y TO- 8 ON CRT 
DIODE V8 ANO BRILLIANCE EHTI HEIGHT DIAGRAM 

Fig. 3. -Sync separator A.C.C. and line time base. In connection with 17, the centre terminal of the adjacent switch should be joined to it. 
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and 1 (cathode), is connected as shown in the diagram, 
with the cathode coupled to the video amplifier 
control grid via a video choke wound on a 15 KLQ 

resistor. The cathode of the video amplifier V6 is 
taken to chassis via the bias resistor R42, the constant 
current characteristic being improved by R43, a 
47 K12 resistor wired from H.T. to the cathode 
(pin 3). This maintains a steady flow of current 
through R42. 

The anode of V6 is coupled to the C.R.T. cathode, 
the sync separator control grid and the vision limiter 
as shown in the diagram, via a capacitor to the 
limiter, via a resistor in series with a capacitor to the 
sync separator and via a resistor in parallel with a 
capacitor to the C.R.T. 

The V5B limiter incorporates in its circuit a three 
position switch to give varying degrees of peak white 
cut -off. 

The Sound Circuit 
The 19.5 Mc /s 1.F. output appearing at the anode 

of V8 is transformer (T3) coupled to the sound detector 
diode, the rectified output of which is fed to the 
volume control and after smoothing to the control 
grid of V8 for A.V.C. purposes. 

The term automatic volume control is used to 
prevent confusion with the automatic picture control, 
here referred to as A.G.C. Here again, A.G.C. 
(automatic gain control) is used in preference to 
A.P.C. which in other types of receivers could refer 
to vet another circuit. Thus in this article at least, 

MR2 S; 

L 

A.V.C. -sound control circuit, A.G.C. -vision con- 
trol circuit, also affecting sound. The slider of the 
volume control is coupled via a capacitor to pin 2 of 
the PCL83 (V9) which is the triode control grid. 
The anode of this section is connected to the sound 
noise limiter rectifier MRI and thence to the pentode 
control grid (pin 9) via a further capacitor. The 
output of the pentode anode is coupled via the sound 
output transformer to the speaker, fixed tone com- 
pensation being effected by a .005 ¡uF capacitor in 

series with a 22 K9 resistor, connected from the 
anode of the PCL83 pentode section to the main 
H.T. line. The H.T. supply to the PCL83 is de- 
coupled as shown in the diagram by two 560 ohm 
resistors and a 24 x 8 /4F capacitor. Negative feed- 
back is derived from the transformer secondary and 
applied to the lower end of the volume control via a 

3.3 K9 resistor. The feedback applied is actually 
developed across the 560 ohm resistor wired front the 
junction to chassis. 

Sync Separator and A.G.C. 
The anode of the video amplifier is coupled to the 

sync separator control grid (pin 9 of V7 ECL80) via a 
10 K!..t resistor and a .1 It capacitor. The grid leak 
to chassis is a 1.5 MI? resistor and, as well as biasing 
the valve, the negative voltage developed across it is 

applied via a 4.7 Mfg resistor to the A.G.C. network as 
the control bias for V3. The setting of the contrast 
control determines the level at which the control 
circuit starts to operate. 

(To he eoueluuded ) 
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1 1. -Frame !late lase :and c.R.T. circuit. 
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Aerial Matching and Mismatching 
HOW IT AFFECTS RECEPTION IN "FRINGE" AND LOW SIGNAL STRENGTH AREAS 

By A. F. E. Sonn 

HAVING run across, of late, many cases of 
complaints of poor reception, especially in 
" fringe " and low signal strength areas, 

where the trouble has been due to mismatching of the 
aerial to the television set, it is perhaps appropriate 
that an article should be written to explain, without a 
lot of technicalities, the necessity for correct matching, 
if the best possible reception is desired. 

Aerials 
A television receiver requires an aerial that is more 

efficient than that required for an ordinary radio 
receiver. It is essential that the maximum signal 
strength be developed in the aerial, the signal is only 
.received from one source, and that the aerial is 
positioned well away from an interference source. 
,Moreover, a television aerial is self resonant, has 

111 11 111111 RtL 11111/ 

° Where R= Pesistance L = Inductance C = Capacity 
and G = Conductance 

Fig. I. -A transmission line represented as a circuit. 

marked directional properties and has to be erected 
according to whether the polarisation of the signal 
transmitted is vertical or horizontal. It is also 
necessary that it should be erected as high as possible. 
in order to obtain the maximum signal developed in 
the aerial. 

Types of Aerials and Their Impedance 
When an aerial is erected for a television receiver 

it is necessary to know the impedance of the aerial. 
Table I gives a list of typical aerials as used for 
television reception, with their impedances. It will 
be noticed that except for the folded dipole on its 
own, the impedances range from 40 to 70 ohms. 
As the impedance drops only slightly on the aerials 
with reflectors and directors, and as this is made up 
by increased gain, the aerials can be taken as 7012 
aerials without fear of serious mismatching, and loss 
of signal. As mentioned in paragraph two, the 
television aerial is self resonant and therefore has to be 
of certain dimensions. Also, if reflectors and directors 
are to be used, the distance between them must be 
regulated. Table II gives dimensions for aerials for 
all channels. 

Transmission Lines 
Generally there are three types of transmission 

line from aerial to set, used in television. They are : 

(a) Balanced twin feeder. 
(b) Solid coaxial. 
(c) Air -spaced coaxial. 

Now these transmission lines have different 
impedances. A transmission line may be represented 
as a circuit as in Fig. 1. A transmission line is a means of transferring the signal from the aerial to the 
television receiver, with as low a loss as possible. 
This loss will only be low if the impedance of the line matches the terminal load impedance, i.e., the input 
impedance of the television receiver. If the line 

TABLE I 

Type 
I 

Impedance 

Ordinary Single Dipole H -Type 70.0 
H -Type 60f2 
Folded Dipole ... ... 250/300f2 
Folded Dipole with Reflector and 

Director 6052 
Folded Dipole with Reflector and up 

to five Directors ... ... ... 407052 

impedance varies from the terminal load imped- 
ance, then a reflected wave is set up in the line. 
which is superimposed on the original wave. This 
in turn sets up standing waves along the line. This 
causes losses and the way to eliminate them is to see that the impedance of the line is equal to, or is as near as possible equal to the terminal load 
impedance. Now the impedances of these three types 
of transmission line are as follows : 

(a) Balanced twin feeder, 300 ohms. 
(b) Solid coaxial, 50 -80 ohms. 
(c) Air -spaced coaxial, 40 -50 ohms. 

To 
Balanced 

Twin 
Feeder 

To 
Set 

Balanced Unbalanced 

Fig. 2.- Balanced and unbalanced aerial input. 

Now should the impedance of these transmission 
lines differ from the input impedance of the television 
receiver, what is called " mismatching " occurs 
and loss of signal strength is entailed. For instance, 
should a receiver be made . for 300 ohm balanced 
input and it is fed from a 75 -ohm coaxial transmission 
line. then serious mismatching can occur. In fringe 
and low signal strength areas, it may be found that 
losses are so great that very poor reception or even 
no reception would occur. 

In areas of strong signal strength, a certain amount 
of mismatching will probably not be noticed as there 
is so much signal to play with that the sensitivity or 
contrast controls can cope with this loss. However. 
in fringe or low signal strength areas, it is advisable 
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TABLE II 

Channel ! Aerial Reflector Director 
1 2 3 

i Spacing 
1 to 2 1 to 3 

2 
3 
4 
5 

6 &7 
8 &9 
10 -I I 

12 -13 
Band 4 

10' 7" 
9' 3" 
8' 5 
7' 8" 
7' 1" 
31!+ " 
291" 
281" 
261" 
II;." 

11' I" 
9' 9" 
8' II" 
8' I" 
7' 6" 
33" 
311" 
294" 
284" 
12¿" 

10' 
8' 8" 
7' 11" 
7' 3" 
6' 8" 
291" 
271" 
26r 
25;" 
1l" 

5' 7" 
4' 10" 
4' 5" 
4, I" 
3' 9,. 

16}" 
15;}" 
14;" 

14" ,,, 

3' 4" 
2' 11" 
2' b" 
2' 5" 
2' 3" 
94" 
91" 
8+" 8r 
034 

o use the makers' instructions as regards the input 
impedance and match this with the transmission line, 
as even a small loss may mean the difference between 
good and indifferent reception. 

Matching Transformer 
It is very necessary that a television receiver, even 

in areas of good signal strength, should have the 

Balancen 
Twin 

Feeder 

Be /un Transformer 

Coaxial 
Cable 

Fig. 3. - Trans- 
former used for 
matching the trans- 
mission line to the 

aerial input. 

correct type of transmission line connected to it. 
Some receivers have a balanced aerial input and 
others an unbalanced one. See Fig. 2. It has already 
been stated that balanced twin feeder has an impe- 
dance of 300 ohms whereas coaxial cable is about 70 

Coaxial Coaxial 
Aerial Socket Plug 

< O 
Í I 

I, d 

First Position 

Plug in extension coax. 
e when 
extension 

from set 
is 

req iced. Use 
small length of 

to 

Fig. 4. -How to overcome disturbance to reception by people passing near 

Other Causes of Mismatching 
Cases have arisen where an extra aerial 

point has been added to an aerial system 
and mismatching has occurred. lf, for 
instance. two positions for the television 
set have been arranged and the set is 

connected to the extended position, then 
if the coaxial has just been paralleled 
off, reception will be O.K. On the other 
hand, if the television set is connected 
to the first position and the second left 
open, then mismatching will take place 

and poor or even no réception will take 

place. This is due to the fact that the 

signal travels along the extension cable 

and when it reaches an unmatched 
termination it will be reflected back to the first 
position. Here, the reflected signal would tend to 

cancel out the original signal. When using the first 
position also, the extension would be acting as a 

Fig. 5.- Resistors used to 
obtain the same terminal 
impedance at each receiver 

point. 

P/ 

live end and would be P3 
affected by people passing 
near it and this would 
cause disturbance to the 
reception. To overcome this see Fig. 4. 

More Than One Receiver on Aerial 
Occasions may occur when two or more receivers 

are required to work from the same aerial. Here 
mismatching can occur unless the transmission line 

is run so that the same terminal 
impedance is at each receiver 
point. 

In this case resistors are 
used, which should be non - 
inductive. An arrangement is 
shown in Fig. 5. Value of 
resistors will be as under for 
various impedance lines and 
number of receivers. 

Pl=R2=P3 

3 

Coaxial Cable 

Coaxial 
Socket 

Extension 

the extension. 

ohms. Serious mismatching can therefore occur here 

if the wrong type of transmission line is connected 
to the wrong aerial input. To overcome this, how- 
ever, matching transformers can be obtained which 
will do the job of matching. An example of this is 

shown in Fig. 3. This transformer can be used 

either way round, for connected a 70 ohm feeder to 
a 300 ohm balanced input or vice versa. This type of 
transformer can be made up by yourself and should 
be in a screened box. The number of turns for 
primary and secondary depend upon impedances. 
Trial and error methods are best. Turns need be 

closely coupled and will vary according to whether 
you are using Channels I to 5 or the higher frequency 
ones 6 to 13. Of course, on the 6 to 13 channels 
turns will be few. 

Receivers 50!Q, 70Q 

2 17 22 

3 25 35 

4 30 42 

Matching Stubs 

This is a method of altering the impedanc_ of a 

line for matching purposes. These are generally 
short lengths of coaxial joined to the feeder. Thz 
length has to be accurate for correct matching and 
outside a laboratory can only be done by trial and 
error methods. In multi array aerials this matching 
is already done by the makers and the stubs are 
generally in the cross arm of the aerial. 

(To be continued) 
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FAULTS WITH FOCUS 
SOME PRACTICAL ADVICE ON FAULTS AND CURES By L. J. Sonn 

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

used at present this focusing is done either 
magnetically, electro- magnetically or electro- 
statically. 

Focusing is achieved in a cathode ray tube 
in a way very similar to the focusing of light 
rays in an optical system (see Fig. 1). 

The first lens system in a C.R.T. consists of 
the cathode, the grid and the first anode. and the 
second lens system consists of the focusing device 
and the second anode. 

Ist Lens 2nd Lens 

light.' ̀ . 
v Grosz -over 

point 

Electron 
beam 

Diverging electrons 

Avis 

Cross -over Diverging electrons 

Fig. 1. (above) and Fig. 2.- Principles of focusing. 

Action of Focusing 
When the electronic beam leaves the cathode 

it will come to a focus (at the cross -over point) 
due to the bending or curvature of the lines. 
This bending is caused by the action of the first 
anode and the amount of bend will depend upon 
the distance between the anode and the grid. 
This cross -over point may be considered to be 
(for the purpose of focus) the starting point of 
the electron beam. Now. electrons leaving the 
cross -over point are not all parallel to the axis 
of the tube. Some are leaving at small angles to 
the axis (see Fig. 1). To bring these back to 
meet at another point on the axis the second 
lens system is required. In all cathode ray tubes 
the first lens system is the same and it is only 
the second lens system that changes according to 
whether the tube is magneticaly, electro- 
magnetically or electrostatically focused. 

Magnetic Focus 
In a tube thus focused the electron beam 

leaving the cross -over point will, if they leave 
at small angles to axis, come under the magnetic 
field of the focus magnet. Now this field is at 
right angles to the resulting force of the electrons 
and this will cause them to move in a circular 
path. The electrons also. however, are speeding 
forward up the gun of the tube and conse- 
quently they will assume a helical path (see 
Fig 3), and come back to the axis. Now the 
position where they arrive back at the axis will 
depend upon the strength of the magnetic field. 
and the forward velocity. Thus it is possible by 
varying the position of the focusing magnet, one 
is able to arrange for this electron beam to 

focus on the screen. It should be noticed that 
the velocity of the beam affects the focus point. 
so that if the E.H.T. on second anode is low or 
volts on first anode. focusing may be very 
difficult or even impossible. 

Electro- magnetic 
In electro- magnetic focusing the principles are 

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

Electrostatic Focusing 
This type of focusing is now being adopted by 

tube manufacturers. With this type the focus 
magnet with its problems of adjustment and 
mounting are abolished. A small potentiometer 

Ne/rcei path 

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

control can be fitted to the set to control the 
focusing, but as this adjustment is not often 
required this control is omitted by some makers. 
When this is done. the method is then called 
" auto focus " (see Fig 4). 

A B C D 

A. Cathode 
B. Grid 
C. /st anode 
D 2nd anode (Focus) 
E. 3rd anode (E.H.T) 

Fig. 4. -The auto -focus system. 

(Continued on page 47) 
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Some Obscure Faults 
A SERVICE ENGINEER GIVES DETAILS OF SOME TRICKY AND UNUSUAL TROUBLES 

AMONGST the many faults that can occur 
in a television set there are some that can 
be, at times, difficult to locate. In this 

article a few instances are given that were at the 

time not self- evident. It is apparent, of course, 
that to readers who have already run across any 
of these faults they are not obscure, but to others 
they may be of assistance, at some time or another. 

Poor Frame Hold 
In this case valves and all components were checked 

and found to be O.K. The set had been previously 
serviced and, in doing so, wiring had been disturbed. 
It was found that wiring of the frame circuit was very 

close to heater circuit of other valves. Apparently, 
induced voltage from this heater circuit was sufficient 
to upset the " synch " of the frame circuit and 
prevent locking. Movement of these leads cured 
the trouble. 

EHT Failure 
In this case the EHT rectifier had developed an 

open circuit filament within a very short period. A 
poor valve was suspected. This was replaced but it 
went again within a short period. It was then found 
that the type of EHT rectifier being used was a 1.4 

volt type although the set was originally designed for 
a 2 -volt type. A short length of resistance wire 
had been inserted in the filament leads to reduce this 
voltage to 1.4 volts. After a short period, however, 
this resistance wire, owing to faulty insulation, 
shorted out, thus putting 2 volts on to the filament 
and causing the valve to fail in a little while. 

Complete Failure at Periods 
In this instance the barretter was blowing. This 

indicated a short on the heater line. All valves were 
removed and tested for periods on a valve tester. 
All were or appeared to be O.K. The trouble 
turned out to be the half -wave rectifier. In the set itself 
these valves were mounted horizontally, but when 
checked on a valve tester they were vertical. Thus, 
on a tester they were O.K., but when placed hori- 
zontally in the set, and after getting well heated, 
electrode sag occured, causing shorting and the 

barretter to blow. 

Recurrent Sound on Vision 
Continual alteration of the sound rejector trimming 

condenser was necessary to remove fault. This was 
due to the fact that someone had sealed this con- 
denser with wax, and as this condenser was close to 
valves some of the wax melted with the heat and 
percolated into the trimmer causing alteration of 
capacity. Clearing this wax away rectified the trouble. 

Reduced Brightness 
This is not always due to a low emission tube. In 

a case the writer came across the fault was due to 
wrong positioning of the ion trap. This apparently 
had been done to cure focus trouble. All that was 
required was a fresh positioning-of the focus coil and 
then resetting of the ion trap. 

New C.R.T. Troubles 
When new tubes are fitted to some of the older 

type of 12ín. sets it will be found that the round - 
faced type of tube is no longer available. The flat 
faced type is supplied in lieu. 

In many cases it will be found that line distortion, 
especially to the left of the picture, is then apparent. 
This is because the deflection coils are incorrect for 
this tube. There is no satisfactory method of correct- 
ing this. Ncw coils suitable for the flat -faced tube 
are necessary. 

Enlarged Picture 
This fault is peculiar in its effects. When the 

brightness control is turned up the picture expands 
in all directions. This is, in most cases, not a fault on 
the C.R.T. itself, but merely low EHT. Changing 
the EHT rectifier will cure this trouble in most eases. 

Negative Picture 
There can be several reasons for a television receiver 

showing a negative picture. The most-common area 
faulty C.R.T., or too strong a signal (Often due to 
contrast control). However, in the case in question, 
it was not due to either of these, but a fault in the 
A.P.C. network, causing zero bias to be placed on 
all A.P.C. controlled valves. 

Vertical Foldover 
Normally this is due to a fault between the frame 

oscillator and the frame output valve. It can be a 

leaky coupling condenser or an alteration in the 
valve of the grid leak. In the case in question how- 
ever, it was due to an open circuited bias condenser 
of the frame amplifier. 

Loss of Height 
In this case all the usual tests were carried out. 

Oscillator and amplifier vahes and circuits - were 
correct. Frame output transformer resistance values 
were correct, according to service sheet. However, 
it turned out to be the transformer_, which apparently 
developed shorted turns on load. Replacing this 
cured the trouble. 

Aerial Troubles 
The faults that can arise through faulty aerial 

systems are multitudinous: The writer has found that 
trial and error are the only methods to employ to 
trace them. 

NEWNES RADIO ENGINEER'S 
VEST POCKET BOOK 

By F. J. CAMM 

6/ -, or by post 6/4 
Obtainable from booksellers, or by post from 
George Newnes, Ltd. (Book Dept.), Tower House, 

Southampton Street, Strand, W.C.2. 

www.americanradiohistory.com

www.americanradiohistory.com


August, 1957 PRACTICAL TELEVISION 19 

BAND 3 T/V CONVERTER 
185 M /eS -199 Pol t 

Suitable London, Birmingham, Northern and 
Scottish ITA Transmissions 

Mk. 2 Model. as illustrated. Latest C.., l 
using 1(( :44 and ECF80 valves g gis i improved 

e neid 

8,66135 ity I +ado ) over -s circuit:, 1 err ripply A1. 2161-2:51 n Dintern,,, 
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nit/d 
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l 
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es a al. arn O 

e 
Offer-good 

or il refund, only 23.19.8. (ü APack. 
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1171V design. Bargain Offer only 2 gas. P.& P. 2 /6. P,u-er Supply Kit, complete, 20' -. P. S P. 166. 
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tL 
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l'. tw. B.P.Sw 
41- 4/9 
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Me,ohms. le, writ, 4/- each. 

Cost plega, 1 /2. Coax 
sockets 1 / -. Couplers 
1 3. Outlet hoses, 4/6. 

Polythene Insulated. 
(Ill Pst -, " Ar' oNI.S' 

8d. yd. 
SPECIAL -- ee -sì6 
siestes! poly there. KO 

ohe. Coax lis.. dan. 
Stranded m. Losses 
rot 56 °.. 

9d. yd. 
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8" P.M. SPEAKER 
1:5 Mfrs'. Units: Rola. lilac, (cleatier,. etc. 
Alt reconditioned and gel:u'arleed. Ideal 15.x1 
I. oil. Bargain, 7/6. Carr. 1 /0. 

ALL WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS 5 VALVES 

S.W. Di 151. -515 in. LATEST S11UOLT 
M.W. 250 u -530 , EVA 
L. W. e00 11 1.-2.1100 4 ', si /Rl0- Brand lies" and guar. A.C. 250 -,0 v. 4 pos. \1' /C. 

Short- Median. Lung Gram. P.C. socket. High 
Q dust cure coils. Latest rircnit technique, delayed 
AVU 1Lnl neg. ferdhak. (t'P 4 watts. L'hussis 
size, 1:31 r 55 .e ::1 in. Dial 10in. c 4(1n. Hur. or vert. 
station names. H'alnul n s- knobs to choice. 
Aligned and calibrated ready 

ivory 
use. Sensitivity 

and Quality at Low Cost. 
Double wound mains trams. BARGAIN 91 GB$. Carr. and in,., 4/8. PRICE 
N or loin speaker to match, 20'- and 25/ -. y' 
7 Valve De Lose, Dash -pull remino, 7 watt output, 612.10.0. Carr. ,e in,,. 5, 

RECORD PLAYER BARGAINS 
SINGLE PLAYERS: 3 -SPEED BSR. -Model T.U.S. 
consisting M motor lunutablc and duo et al. t.aover 
head, 14.12.8, carr. and ins. Cut mounting 
hoar( for T.l'.6, 5, -, c.er 

6 

and its, 1 ;.. 3 -SPEED 
COLLARD. -Mulet 3'5.54 with strollo type l'.I 26.19.6, earn and inn. 3,G. 4 -SPEED COLLARD 
and GARRARD twits an available, from 67.10.0, cart. and ins. 3µi. 
AUTOCHANGERS 4 -SPEED Bal 17.1.8, 18.15.0. 
cary, and ins. 4'6. 4 -SPEED COLLARO and 
GARRARD units, as available, from 91 gnu., carr. 
and Aso. 4/Ii. 

RECORD PLAYER CABINET3 
Contemporary style re vered cabinet 
mottled red with cream interior. Size 181 x 135 o ht. Spin., fitted with all accessories,' including speaker 
batée boanl and plastic fret. Space available for all modern amplifiers and aasxchaugers, etc. Uncut record player mounting (marl 14 e 133n. Cut mount- ing boards available. 

Cabinet Price, 13.3.0. cars. and Ins. 3/6. 
L VALVE AMPLIFIER (lo at above cabinet), 
modem circuit with Riti1 olll,.t, ready bout, with 
Oin. speaker and out lint transformer, 13.12.6, cuir. and ins. 233. 

TRANSISTORS 
Mfr,. npl5e PSP Junction type. 
Audio Type, 005 Kees, 250 rum., 9/6. 
I.F. and Mixer Type, 1.6 Men's, 1416. 
R.F. and L.O. Mixer Type, 2.5 Mc's, 19/6. 

All tested MI," guarantee,(. 
Transistor Components.-- Slidget 1.10. tranel. 
315 he's, 5' -; Ferrite Slab Aerial (dual range), 
13/8; M. and 1..11, ov. and lot I.F., 11 /8; Push /hull diras :ore ttumid, 8/6 ; Push Pull osuput trued.. 8 -. 

CONDENSERS. -Mica or S. Mica. All I.lei. values. a 1i. I, r,vn p,., 8d. ca. Ceramic type, 2.2 pf.- 5,0110 
as .1 1.1e, 9d. each. Tubular., 4.70 A. Hunt.+ sod 't'.1 A ..0uu.t, .1501, .1/0.1, MI and .I, ;:nu v., 9d. m "..',-, .I.:,m,v. Hunts, 'i(4', l'-. t_, Hunts. 118. 5 flm,l 10. .I. i, :,mn c. l'.(lt. (Sì nlple,, 3/6. .551 6 kV. 'l'.C.C., 5'5. .001 25 kV. i.t.C., 91, 

SILVER MICA CONDENSERS - 
ln 5 pi. to 509 Ia., l' -. Urn pi. to 3.000 pf., 1i3. 

1.:, pi. to 555 pt., 1'9. 515 pr. to 5,0u0 pf.. 21-. 
ALUMINIUM CHASSIS. -18 a.w.e. Plain, undrilled, 
folded 4 sides and riveted corners :attire ¡hi/to holes. 
Strong end soundly constructed with 21ín. sides. rie. x Sin., 41 ; 9in. x 61n., 5'9 ; llin. z 7in., 6,9 ; 
13in. x 9in., 8 0 ; 19ia. z Ilia., 101. ' 

JASON F.M. TUNER UNIT (h7 n ,s -103 Inc',,. 
As describe -I R: Radio Const rictus. Designer 
Approved Nit of parts to build this eastern highly 
sucee-.fol unit. drilled chaeeie:mil J.il. dial, voile anti cam, 4 EVA miniature Ie yr and all commponents, 4 , ,, for ly 86 /10 :0 lust free. SUPERIOR 
TYPE GLASS DIAL (a4 ¡III/St Wed 1.- ('0 ilnafed 
in Mr's and edge lit by 2 pilot lamps, 121 extra. Illustrated handbook with full details, 2i- ps,s1 free. 
NEW VALVES ALT "w GUARANTEED 
llt5, 17'4716 DAF96 9/- EC'L33I1 10,6 
I86, 1S4 7/8 1,F56 9'- EVA 1 10/8 
354, 344 8/- DK9d 'Ci- EFSO 10:6 
524 9:6 DL06 9,'- EFöti 12,'8 ,AT i 8/6 ;hSLr 10,6 EF91 b/6 
6K i t8 EAB('au 9/8 EL4I 1063 

KS l'6 13E21 8;8 ELa4 11!6 
6GQ7 86b EEC-11 1063 E151 10,6 
65N7 2.61 EBl'3:; 8,'0 E4155 b/6 616 576 1331'1.04 12,1 Egro L/6 
6X I :/t lit Pau 12/6 ML'1-1 9,6 
ti2(:5 7/4 EC'F62 12'6 PC1'04 10;8 
7l'5 t '- i:('H42 10/6 ('CFau 10'8 
734 L,'8 P;l'H51 106 IK'1002 106 
SPECIAL PRICE PER SET 
11(5, 1'l'4, 1S5, 154 or 354, or 31+1 
uK91, uP'9r, 1/Al'96, uL96 
61(8, 61:7, 697,1;1'6, 524 m 68; 

Pe 1,83 12/8 
PLa l 1118 
PL8'2 10!- 
P1.a;; 111,1 
PVT/ 8/6 
PVSt 9/8 
PY82 8/8 
11222 8I8 
U-5 11/d 
L'BC'41 9/6 
l'l'H42 10i8 
1:141 
l'L4l 10/8 
I Y41 8'd 

ELECTHCLYTICS ALL TYPES NEW STOCK 
Tabular Wire Ends Can. Types, Clips: 3d. ea. 

1 Gu 12 s. 1,6 8/450 1. 2,,8 
8 +8/450 v. 7' C'.('. 45,1 

loins v 2'450 s.. 2.,- s- 1-16/455 v. Hunts 5/- 
+ 1.1, s. It, 5.0'. 2,3 16 +1116455 v. '1.1.1.'. 5/6 

Dias. 2'9 3'3 /3515 4/- 
,i , s mho r. Dub. 4'8 32 +32/275 v. Hurts 4,,d 

, I,, 435 v. T.C.C. 5 - 52 +52/450 s. T.C.U. 6/8 16'43. s. 11.1 2.C. 3'6 2511,350 v. 8.E.C: 8/6 166505 v. Dub. 4 r,5¡3SO v. 'IIC.C. 63/8 16 +16'455 v. 'l'.C.C'. 5.6 mur 0WY;.5O e. 11/8 32/351 s. Dub. 4 :- 
3'_/5055 s. Dub. 5 
515 ;- 315 /3515 o. B.E.C. 6'8 
32 +32;330 v. B.E.C. 51 

615+ 

s 

250/27- 6 12' 
l09 +200723v. 12 /6 
3.0515 mid. G r 3,9 

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. -X:: 2 kV.. 5 -; K3/45 
3;2 IV., 6/9 : Kayla 3.6 kV., 7/3 ; K3;50 4 k1,, 
7/9 ; K3ni, 8 kV., 12,9, etc. 
MAINS TYPES. -l(MI 1_5 v. 60 tnA., 4/6 ; RAE; 
125 s-. lus nuA., 4,9 ; HMS 1.25 v. 120 O.A., 6/9; 
11114 250 v., 250 usA., 16 -. 
ENGRAVED CONTROL KNOBS for lin. spindle. 

1 f in. dieu.. Walnut or ivory. (told filled. 16 stan- dard 1/6 Plain knobs 
elan eb 

Superior walnut or ivory with gold rings, Itio., 1- ea.; lin., 9d. ca. Pointer knobs, black with 
white line, 9d. 

WEAR/TE "P's TYPE COIL/. -AS ranges 1 to 7, 2/8 ea. Osmor Q series coils. Slug tuned. All ranges 
from 3 /6. Med. A L.W. dual range coil with reaction, 
type DRIP2 with circuits, 4 /.. 
MAINS TRANSFORMERS. -Male in our 
Workshops to Top (trade spec. Fully interleaved 
and impregnated. RADIO AND AMPLIFIER TYPE-250 r., 015 MA. F.W. . 5 0 . 0, or 6.3 v. I a. rect. 6.3 v.2.5 a. set Mrs., 21,-, etc., C.R.T. HTR. 
ISOLATION TYPE-Low leakage with or without 
25o see. bout large. Ratio I : 1 or 1.25, 2 r 
10,8 15 ; 4 v., 10. /6; 6.3 v., 10 6 ' 13.3 s.,; 10'8. Ditto with mains primaries Saur - .., 1P,'6. Specials 
to order. 

I.F. TRANSFORMER 
- -465 At 5 

Brand scar v -,am dart mer's midget 1.i'.'s'. 
eize 21in. s jiu, s ;in. dust core tuning- Lit wound roil., Dish Q. Bargain offer. 7'6 pail, 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188) 

50 yards Thornton Heath Station. ' Buses 130A, 133, 159, 166 & 190. Listed above are Only/ few item tram our very large stock. Send 3d. stamp today for Complete Bargain List. 
Hours : 9 a.m. -6 p.m., I p.m. Wod. OPEN ALL DAY SAT. 

Terms . (',(('.O. or C.O.U. A'Lrdly make eheçnee, P,O.s, w:,, kayabfe so 7'.11.S. Pnrl,'Pael. Ds9 up fo 115.7e1., lib. 1 /1, 31b. 1/6, Sfb. _','., 1318, 363 
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SUMMER 
Finest Battery Portable 
Ferrite rod aerials, low consump- 
ttòn valves, superhet circuit with 
:A.V.C., ready -built and aligned 
chassis,if required, beautiful two - 
tone 'cabinet covered with I.C.I. 
Rexine and Tygan. Guaranteed 
results- on long and medium 
waves anywhere. All parts, in- 
eluding speaker And cabinet. 
Price is £7.15.0 complete or 
£145.0_ deposit and 7,-monthly 
payments ofE1s Post and ins. 3'6. 
ready -built chassis 301- extra. 
Data 1/6. 

PRACTICAL 

SALE! -' 

14" T.V. Cabinet 
14ín. T.V. cabinet of the latest styling 
-beautifully veneered and polished - 
limited tivantity -sale price 17.6 

each. Carriage and packing 3,11 extra. 

Transistor Receiver 
19/6 

Makes ideal 
bedroom radio, 
uses one trans - 
sistor and one 
crystal diode. 
Complete less 
case 19,6, case 
5.- extra, post 
and ins. i lì. 

Crystal 
Microphone 

\l i ni ill cl e 
crystal type 
has high gain 
and is suitable 
for all Pur- 
poses - tape 
recorders -am- 
plifiers. Price 
4'9, post and 
ins. 9d. 

THIS MONTH'S SNIP 

Turret Tuner 
Brand new stock, not -,,,plus, 
with coils for Band I and III 
complete with valves PCC84 and 
PCF80 -LE. Output :13.38 Me /s 
with instructions and circuit 
diagram, 79.6. With knobs 3.6 
extra, post and in- :: 1.':e 2 6. 

The Skysearcher 
'rhis'is a 3 -calve ,et useful as 
an educational set for begin - 
ners, also makes a line second 
set for the bedroom. workshop. 
etc. All parts, less cabines. 
chassis and speaker. 1943. Poet 
and ins. 2.6. Data free with 
parts or available separately 
1.6. 3 -1-00 battery 1rduu 
u1-í as aiIi111I1' at the callle 
prive, 

Save £2 -10 -O 
The Cleveland 
Band Ill con- 
verter is one 
of the nest on 
the market 
and literally 
thousands are 
in use all over 
Britain. Ori- 
ginal prise, 
57.10.0. Sale 
Price 04.19.8. 
carriage and 
insurance -. 

Connecting Wire 

PVC covered copper wire in 
100ft. coils most colours. 
Sale price 26 per coil or 5 

coils 10. -, post tree. 

Electric Blanket Element 15/- 
We are offering an out -of- season bargain --14 c:n,l= i,f waterproof 
electric blanket element, enough to mate ize blanket. 
Normally we sell at 9A; -. Sale price is only 15 - .'st free, com- 
plete with illustrated data. 

ELECTRONIC PRECISION EQUIPMENT, LTD. 

Post orders, Dept. 5, Sutton Road, Eastbourne 
266, 1.01111011 1to1111. l'e0} don. Phone : CRO 6558 

42-49. ss indndll 11111. l'Iror.e : IIUISLIP'578u 
152-3, Fleet Street. N,1 '.4. Phone FLEet 2833 

29 Slraud 1.111.11 1íd Finvbutn Pk.. N.4. Phone : ARChway 1(119 

249. Hilllu,il Iligh 110011. Kì11111-11. Phone : MMAtda Vale 4321 

TELEVISION August, 1957 

VAI VLS 
S.tarE n.I> 

Milli" ICE 
All Guaranteed New and Boxed 

1.4v. midget, 1135, 3SS, 1T4, 1U5. 3S4. DAF91, DF91, DKOI, DL3''. 
' DL94 ANY 4 fer 27'6. 

1A7GT 32,6 GLIB 131- Dl 3'- EF39 6i- PCL82 12 6 
1C5GT 154 6Q7GT 916 D77 6 8 F 1216 

916 PEÑ 6 
12 

6 1H5GT 11 -:6SN7GT 7/6 DAC32 11 - F 
155GT 11i- 6U4GT 1218 DAF96 88.F.F42 121- PL36 166 
1R5 8:6 6V6G 7'- DCC90 7 - EF50 616 PL38 22 6 
1S5 116 6V6GT 7.6 DF33 11 - EEO) 8/6 PL81 11 5 
1T4 7 3 6X4 7 -DF96 861:F115 716 PL82 9- 
3124 91- SXSGT 6 6 DH76 8 6 EF86 1216 PL83 10 6 
3Q5GT 94 7B6 9 9' D1177 S 6£F88 10/- PY80 9 - 

394 7 8 7B7 8- DK32 12 6' EF91 61- PY81 
:1\r4 8'6 7(5 8- DK92 9.- E1'92 516 PY82 
504C. 8- Tl'R 8 - DK96 86 EI.32 518 PY83 96 
5Y3GT 7 67 1-17 8- DL33 9 6 E1:38 22161 PZ30 18 - 
5Z4G 9- 7317 9 - DL35 15 6 F,L41 101- 3 6 
6A88 6 7114 8 -DL96 86 EL42 llrl SP61 36 
6AK5 4 6 10C2 13 -'DM70 86 E1,81 918, 1125 13 6 
6AL5 6 6 10F1 15 -'EA50 2 - EM34 101- U50 " li 
6AM5 5 - 12AH8 10 6' EABC80 7 9 UMW) 101- 1376 S - 
6AM6 6,1- 12AT7 8 6 EAC91 8- EY51 10161 1I713 1I713 .- 
6.9125 7$ 12AU7 -F.AF42 106 EY86 916 UABC80 
6AT6 8.6 12AX7 9- EB91 6 6I1:Z40 81- 11 6 
6BA6 7'6 12J7GT 11 - EBC33 EZ41 1016 1./AF42 10 6 
6BE6 7B 12K7GT 8 6 EBC41 10- EZ80 816 UBC41 89 
6BJ6 7 - 12KBGT 14 - EBF80 9 6 FZ81 101- UBF80 9$ 
6BR7 11- 12Q7GT 8'6'EBF89 96iFW4:500121- UCH42 103 
6B\4'6 7 6 12Z3 7 6', ECC81 8 6 G2,32 1216 1.1E41 9- 
6BX6 7 8 1457 13 6 7-' K'f33C 101- UF89 10 6 
6CH6 ^ - 25L6GT 9 - ECC83 9 - KT44 6/6 U1,41 10 - 

(iFl 15 - 25Z4G 9 6 ECC84 10 6 KT63 6I6 UL84 11 6 
e1,6G 6$ 25Z6GT 9 8 ECC85 9 6, KTW61 616 UY21 ' 15 6 
6F12 6 -''I5L6GT 9 6 ECF80 12 6 MU14 8/6 UY41 8 6 
6E13 13-'35Z3 106,ECF82 11.- N78 1216 UY85 106 
6F15 14:9 35Z4GT 8-, ECH35 9'8 P61 318 VP41 ` 6 

6K70 4.6 50L6GT 8.- ECH81 1g-'PCC84 81- W76 
. 56 

6K7GT 6- 80 8i6 ECL80 9 - PCF80 8l9 7;^10 12 6 
6K8G 7 9 B'33 19/6 EF37A 9- PCF82 1116 Y1ì3 6- 
6K8GT 9 6 Postage 5d. per valve c ,:-ra. Zi7 E - 

8- 

READERS li_1DIO 
24, COLBERG PLACE, STAMFORD HILL, 

LONDON, N.16 ETA. 4587 

MULLARD TAPE AMPLIFIERS 
We stock all the components for the Amplifiers as desuibed n 

the Mallard Tape Recording Booklet. 
RESISTOR KITS. LAB. All fixed and variable resistors as 
specified. Model A, 33/3. Model B, 3119. 

CONDENSER KITS. Model A, 33/ -, Model B, 35/ -, These 
kits are made up for the Brenell and Collard Decks. If Lane or 
Truvox Decks are being used this must be stated when ordering. 
OUTPUT TRANSFORMERS. Gilson OP767, 25/6. Elston-, 
OT;3, 211 -, Partridge SVO /I, 60/-. 
ELCOM PLUGS AND SOCKETS. PO4 Chassis Plug, 3,6. 
SOOT Flex Socket, 5/3. 
IGRANIC JACK SOCKETS. P7I, 3;4. P72, 3/10. Bulgin 
Jack Plugs to fit, 3/ -. 
BELLING LEE PLUGS AND SOCKETS. Speaker Sockets. 
L316 Red and Black, I/- each. L378 Plugs to fit, t0d. each. Co -Ax 
Socket L734S, 1 / , L604S, I /3. L734 Flugs to fit, 1/3 each. 
McMURDO VALVE HOLDERS. BM9,U, 10d. XM9¡UC1, 
1/7. XM9; UG I, 2/3. 
SWITCHES. Sec of three for Model A, 32/6. One Switch for 
Model B, 16:6. 
BULGIN TAG BOARDS. C120, 1;3. C125, 2/3. 
EQUALISER PLUG AND SOCKET. Plugs 2;3 eat11. 
Socket, 6d. 
CERAMIC STAND OFF PILLAR. 1/- each. 
OSCILLATOR COILS. Brenell, 6' -. Truvox TR98, 619. 
CHASSIS. Denco. Fully drilled. Model A, 31/6. Model B, 31.6. 
VALVES. EF86- Mullard, 24/4 ; Alternative, IS /.. ECC83- 
Mullald, 19,6; Alternative, 10/ -, EM81- Mallard, 18j1. EL84- 
Mullard, 161- ; Alternative, I2/-. 0A71 Diode, 6/ -, 
KNOBS. -Bulgin K370, 1/6 each. EM81 ESCUTCHEON, 2,6. 
SUNDRIES KIT. Contains all nuts, bolts, tags, wire, flex solder, 

FULLY DETAILED LIST 1's available free upon request. This gives prices 
for complete kits cod details of Power Unit Components. 

WATTS RADIO 
8, Apple Market, Kingston -on- Thames, Surrey 

TcleDhone : KIVss ;o.-1 4I99 
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STEREOSCOPIC 

TELEVISION 

By F. J. Camm 

IHAVE already dealt with the general 
principles of colour television which is still 
a possibility. but not of the immediate 

future ; it will certainly be some years before it is 
introduced. Stereoscopic or three -dimensional 
television, which has been the subject of consider- 
able experiment over a number of years. is also a 
very remote possibility if we are to avoid the 
wearing of special glasses. It is, however. inter- 
esting to review the position of the technique 
to -day. In the early experiments by Baird the 
monochrome television image was transmitted 
after scanning it in a succession of lines, and in 
the colour process three such pictures were trans- 
mitted, one red, one blue and one green, the three 
blending to give an image in colour. Stereoscopy 
was obtained by transmitting two images corre- 
sponding to a stereoscopic pair and viewing them 
at the receiving end, through a stereoscope. Baird 
showed a l2ft. colour picture to a cinema 
audience in 1936. the pictures being transmitted 
from the Crystal Palace by radio. This was 
followed in 1939 by a demonstration of colour 
television using a cathode -ray tube as we do 
to -day. 

Nothing further was done with stereoscopy until 
1942 when Baird commenced experiments with 
high definition stereoscopic image in colour. 

The first experiment was applied to his 600 - 
line, two- colour apparatus. The red image was 
really a view of the scene from a slightly different 
angle from the blue, so that the red and blue 
images constituted a stereoscopic pair. the 
receiving screen being viewed through glasses 
fitted with red and blue filters as in an anaglyph 
process. This, while simple. had the disadvan- 
tage that it was necessary to wear glasses. and 
that. as the colour phenomenon was used to effect 
the change -over from right to the left eye. neither 
the colours nor the stereoscopy could ever be 
properly rendered. 

Frame Frequency 
So far, the object in mind had been to produce 

a system capable of being transmitted through the 

existing channels available to the BBC, but in 
an endeavour -to obtain as perfect a result as 
possible it was decided to produce an entirely 
experimental apparatus regardless of existing 
practical limitations. In the apparatus demon- 
strated, the frame frequency had been increased 
from 50 per second to 150 per second. the scan- 
ning altered to a field of 100 lines interlaced five 
times to give a 500 -line picture, successive 100 - 
line frames being coloured green. red and blue. 
At the transmitter a cathode -ray tube is used in 
conjunction with photo- electric cells, the moving 
light spot being projected upon the scene trans- 
mitted. In front of the projecting lens a mirror 
device, consisting of four mirrors at right -angles. 
split the emergent light beam into two paths 
separated by a space equal to the separation of 
the human eye. By means of a revolving shutter. 
the scene is scanned by each beam alternatively, 
so that images corresponding to the right and left 
eye are transmitted in rapid sequence. Before 
passing through the shutter disc the light passes 
through a rotating disc with blue. red and green 
filters. 

Thus superimposed red, blue and green pictures 
blend to give a picture with full natural colours 
and transmitted for left and right eye alternately. 

Pairs of Images 
At the receiver the coloured stereoscopic pairs 

of images are reproduced in sequence and 'pro- 
jected upon a field lens, alternate halves of the 
projecting lens being exposed by means of a 
rotating shutter. the image of the shutter being 
projected upon the eye of the viewer so that his 
left and right eyes are presented alternately with 
the left and right images, the combined effect 
being a stereoscopic image in full natural colours. 

Stereoscopic television is an entirely British 
achievement, it has been shown nowhere but in 
England, but this was the first time that stereo- 
scopic television in colour had been achieved. 

Hitherto, coloured television has been accom- 
plished by the use of rotating discs used in 
conjunction with cathode -ray tubes. In a later 
Baird apparatus the rotating discs were eliminated 
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and the coloured television :images produced 
entirely by electro- optical means. 

images corresponding to the primary colours 
blue, red and green (or btu -green and orange - 
red, where a two- filter. process is employed) are 

reproduced side by side in sequence on the 

fluorescent screen of the cathode -ray tube at the 

receiver. Lenses with their optical centres on 

perpendiculars through the centres of each of the 

three images, and at a distance from the images 
equal to the focal length of the lenses, project 
parallel beams on to a large lens separated from 
the receiving screen by a distance equal to its 

focal length, The pictures are thus caused to 

overlap on the screen. 

"1'..o- filter, 600 Line 
Demonstrations were given on receivers adapted 

to receive a 600 line, two -filter transmission (blue- 

green and orange -red). The two images corre- 
sponding to the -blue -green -and orange -red com- 
ponents appeared in sequence one above the other 
on the flat face of a loin. projector -type cathode - 
ray tube operating at 26.000 volts. In the lens 
system. single lenses were employed (owing to 
the difficulty of obtaining special lenses at the 
time of the denionstrationl. and this entailed a 

certain loss of optical efficiency ; the actual 
aperture has, nevertheless; the large value of 
approximately 3.5. Proper registering of the tsvo 
pictures presented several initial difficulties. as 

great accuracy is necessary, but these experimental 
problems were finally solved and very accurate 
registration was obtainable. The system is. of 
course. equally applicable to the transmitter. but 
a revolving disc was still employed, the same 
transmitter being used both t'or the old -type colour 
disc and a new discless type. 

TECHNICAL TERMS 
(Continued fioni page 561, July issue.) 

Vacuum 
A space from which all matter has been removed. 
There is, of course, no such thing as a perfect 

vacuum. Nevertheless, the degree of vacuum obtained 
by modern methods in some of the electrical tubes 

used in connection with television working is 

extremely high, the residual gaseous pressure in 
many such tubes being reduced to approximately one 

hundred -millionth of the normal atmospheric pres- 

sure. 
Electrical tubes in which the degree of vacuum is 

very high are termed " hard" tubes ; those whose 
vacuum is of a lower order are called " soft " tubes. 

In many instances the vacuum of an electric tube 
or bulb is deliberately lowered by the introduction of 
a small quantity of an inert gas such as neon or 
nitrogen. These constitute the " gas -filled " tubes 

and lamps. 
The most perfect degree of vacuum so far obtained 

was one in which it was estimated that no less than 
99.999999990 per cent. of the air existing within an 

electric tube had been removed. 

Velocity ¡Modulation 
A method of modulating the output current of a 

television transmitter by means of which the scanning 
spot moves quickly over the dark portions of the 

picture to be televised and slowly over the bright 
parts of the picture. Velocity modulation, or variable - 
speed scanning, is only applicable to cathode -ray 
systems of television. 

Velocity of Light 
Light rays do not travel Vom point to point 

instantaneously. Their rate of travel, however, is so 

enormous that for any distance on the earth's surface 
normal obsery at ion is unable to detect any appreciable 

time -interval between the transmission of a light ray 
and its reception. 

It has been shown, however, by several different 
methods that light travels through space with a speed 
of approximately 186,282 miles per second. This 
speed was determined by the N.P.L. in 1950. 

Video 
Television term signifying picture or vision, as 

distinct from sound (audio). 
Wobbulation 

Variation of the oscillator frequency over a band 
of frequencies. 

Wobbulator 
A sers icing instrument consisting basically of a 

signal generator. A cathode -ray tube is used as an 
indicator, and a mechanical or electrical arrangement 
is used to " wobble " or swing the frequency to which 
the generator is adjusted. In some intruments the 
degree of swing may be adjusted. The instrument 
shows on the indicating tube. the response curve of 
tuned circuits and it rs used to adjust television 
receivers. 

X- Plates 
Name applied to the pair of deflecting plates in a 

cathode -ray tube, the application of a voltage across 
which, owing to its deflection of the cathode -ray 
stream, causes the line of light set up by the Y- plates 
to be extended at right -angles, thus producing a 
pattern or configuration upon the fluorescent screen 
of the tube. 
Y- Plates 

Name given to the pair of deflecting plates in a 

cathode -ray tube, the application of a potential across 
which, owing to the resulting deflection of the 
cathode -ray beam, causes the light spot on the 
fluorescent screen of the tube to be spread out into 
a line. 

The Entirely New 12th Edition of The Famous Standard Work 

THE PRACTICAL WIRELESS ENCYCLOPIEDIA 
By F.J.CAMPA 

Considerably enlarged, amplified and entirely re- written and re- illustrated. Complete Tetesision Section, with theoretical 

and constructional data. 
All the facts, figures, and constructional data of Radio and Television- Definition, Terms - Units- Principles, Circuits, etc. 

Over 300,000 copies ,old Price 21/- or 221- by post front : 

GEORGE NEWNES, LTD., Tower House, Southampton Street, Strand, W.C.2. 
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UNDOUBTEDLY' 
. one of the most useful 

accessories on the transmitting side of TV 
is the zoom lens. When it was first intro- duced a great fuss was made of it, and as with many " new toys " its use was overdone. Nowa- 

days it is used so skilfully that it is probable 
that the majority of viewers do not realise that it is in action. They have become so used to the 
changing viewpoint that in addition to not being 
aware that it is in use they are also unaware that 
more than one camera is being used. The name " Zoom" is rather unfortunate, as one associates 
it with a sudden rush, either forward or backward. 
whereas the movement can be pertormed very 
slowly. 

What is the zoom lens? Practically every 
amateur photographer knows that the lens has 
to be situated a certain distance from the plate or film (which will be the negative) and this distance 
depends upon the size of the lens and other 
factors. The sane principle applies to the TV 
camera, which is. after all, acting in the same 
way as a camera and instead of a plate or film. 
a special C.R. tube device is provided. Now when 
focused on a certain object, if the opening for 
the lens is rather large. all objects nearer or farther away than the object being viewed will 
be blurred or "out of focus." To bring to a 
sharp focus objects farther away the lens must 
be moved nearer to the plate or C.R. tube, and 
when it is closer the lens has to be moved farther 
away from it. On many cameras used for TV 
a set of lenses of varying focal length are used 
and mounted on what is known as a " turret." 
This has to be turned bodily, and if a transmis- 
sion is left on when such a camera is at work 
the image jumps from one size to another with 
a not very pleasing effect. 

Unfortunately. these very high quality lenses 
do not consist merely of one glass, but two or 
more in a set. and their position relative to each 
other is critical. Therefore. it is not possible 
merely to slide one forward. as at the same time 
its components must also be moved a certain 
critical distance. 

A Dr. H. H. Hopkins worked on this problem 

A DESCRIPTION OF THE VARIABLE -FOCUS 

ATTACHMENT FOR THE TELEVISION CAMERA 

for years whilst in the research department of 
Messrs. W. Watson & Sons, and his labours have 
resulted in a fully- corrected optical system, the 
design of which is such that the aberrations 
remain fully corrected through the complete range of focal length, which is from Sin. to 15in. for 
Model 75/6.7 and 6in. to 30in. for Model 75/13.4. 
In addition, the position of the focal plane is 
absolutely steady. so that once the object is cor- 
rectly focused it remains in focus through the 
whole Zoom range. This means that two of the 
main disadvantages of varifocal lenses have been 
eliminated. The field is flat and the picture 
quality equals that of high -class camera objectives 
of standard types. 

Front cell focusing is provided for near objects_ 
The closest distance which can be focused is loft. 6in. from the front of the lens. When once 
focused correctly. no matter what its distance. an object remains steadily in focus when zooming. 

Owing. to the physical limitations of lens dia- meters the highest apertures available through 
the whole range are as follows: 

Model 75/6.7 -from Sin. to 15in. focal length. 
maximum aperture is f/6.3. The aperture f/3.0 
is available for 3iß. to 6.75in. focal length. If the aperture is set at f /3.0 and the lens zoomed from Sin. focal length past the 6.75in. focal length position, the aperture decreases, linearly. reaching f/6.3 at 15in. focal length. 
Dessicator window end focal 
length scale on this side 

Focusing knob 

Iris control 

Zooming 
handwheel 

Fig. 1. -A general view of the zoom lens. 
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Model 75/13.4- -from 6in. to 30in. focal length, 
maximum aperture is 1/12.5. The aperture f /6.0 

is available from 6in. to 13.5in. focal length. If 
the aperture is set at 1 /6.0 and the lens zoomed 
from 6in. focal length past the 13.5in. , focal 
length position, the aperture decreases linearly, 
reaching fj 12.5 at 30in. focal length. 

With the above restrictions the relative aperture 
when once set remains constant when zooming. 

Some types of photocathode used in television 
cameras hase a relatively large size with respect 

to 35 mm. film. - For this reason the Watson 5:1 

Securing screws 

Lock ring 

Screw thread adjust 
for spacing 
of lenses 

Lens cell 

Counter cell 

Adjusting cell 

Adjustment for 
centring by 

pushing screws 

Lens 

of the image as the scattered light is reduced at 
the sanie time. The light transmission of the 

Watson 5:1 Zoom Lens thus compares very 
favourably with standard camera lenses. 

Since the Watson 5: I Zoom Lens has in effect 

an infinite number of focal lengths, it enables the 
correct focal length to be chosen so that exact 

framing of a scene is simply and easily carried 
out. (This is also of importance where back pro- 
jection techniques are employed.) 

Mechanical 
Kinematic principles of suspension have been 

applied throughout the construction, and ball 
bearings play an important part in minimising, 
friction and ensuring rigidity. 

Lenses (Fig. 2) 

The live lenses of the complete system are 

mounted in individual cells. four of which are 

equipped with adjustments for obtaining initial 
accurate centring, spacing, and aligning of the 

optical path. 

2.- Details of one of the lens mounts. 

Z.00ni Lens has been given rather a large image 
diameter. The maximum field size is greatly in 

excess of- most needs, hut, in common with 
standard camera lenses, the central definition is 

slightly better than that of the extreme edge, so 

that any reduction in the size of the image used 

yields a slightly better picture. though the actual 
improvement in practice is small. 

'The large zoom ratio of 5:1 means that in 
terns of area the field of view may be varied 
in the ratio 25:1. "r his enormous variation is 

achieved smoothly and continuously. 
The optical system consists of ten lens elements 

cemented in pairs to form five doublets. These 

five doublets are arranged to form an afocal 

(telescopic) system of variable power. together 

with a camera lens. The afocal part of the system 

is symmetrical in the mean position, and the 

variation in power is achieved by differential dis- 

placement of the two middle components of this 

part of the system. 
The Watson 5:I Zoom Lens is noteworthy in 

that it has only five components, with ten air - 
gltisS surfaces. (This compares favourably with 
fixed focal length triplet lenses having three com- 

ponents end six air -glass surfaces.) All air -glass 

surfaces in the lens are specially coated (bloomed) 
to reduce, loss of light by reflection at these sur- 

faces. -Ihi; results in an increase in the contrast 

Lens Trolleys (Fig. 3) 

The two inner lenses are mounted on trolleys, 
each supported by three rollers running on ground 
steel rods, which are located and secured on to 
the base. The two rollers on one side of each 

trolley are vee- shaped, and locate the trolley 
directionally on one rod, while the remaining 
roller, on the opposite side, is plain and serves 

only to support the trolley. These rollers are 

fitted with miniature ball bearings. The trolleys 
are constrained against the steel rods by a further 
roller on each side, bearing on the underside of 
the rods. These rollers are equipped with an 

adjustment to regulate the contact friction. Thus, 
with the minimum of friction: a completely free 
travel in one direction only is permitted. 

Carriage 
The carriage which carries the cams for con - 

rolling the lens separations is supported by rollers 
on ground steel rods located in accurately 
machined seatings in the base. The carriage is 

Lens bracket ` Inner lens 

Lens trolley 

Plain 
roller 

1,se ro /la- 

Grote- c 
steel rod 

rmm'i II *= P1 

Bese bear. ,g 
ro. le: 

Fig. 3. -- -Details of the mounting of the Iras tri ley. 
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constrained against the steel rods by a powerful 
spring which operates against rollers on the under- 
side of the base. In addition to constraining the 
carriage on to the rods, the spring provides effec- 
tive protection to the carriage and its fittings 
against sudden shock. 

Differential Movement 
Differential movement of the two inner lenses 

is provided by two identical plate earns v. hich 
operate against ball bearing 
followers attached to the under- 
side of the lens tolleys. 

The cams are provided with 
inner rims parallel with their 
outside contours,_ and spring - 
operated rollers press against 
these. The reaction of the 
springs on the lens trolleys holds 
the cam followers firmly against 
the outer edges of the cams. 

The design of this spring 
loading mechanism is such that 
the compression of the spring.; 
remains constant. thus com- 
bining the accuracy of plate 
cams with the positive action 
usually associated with tracked 
cams. 

The cams are mounted on the 
main carriage on ball -bearing 
arbors. On the underside of the 
carriage helical gears arc 
attached to the cam arbors. 
These gears mesh with racks 
secured to the base. Thus, as 
the carriage moves the cams 
rotate. causing displacement of the lens trolleys, 
carrying the inner lenses. 

After initial adjustment the gears are pinned 
to, and become integral with, the cam arbors. 

Zooming (Fig. 4) 
The Zoom effect is produced by transporting 

the main carriage from one position to another, 
when the necessary differential movement to the 
lens trolleys is superimposed through the racks, 
gears and cams as described above. 

Movement of the main carriage is by a non -slip 
band drive arranged parallel with one side of 

Carnage 
Front well Lens trolleys Toothed 

drive wheel 

TELEVISION 25 

the carriage. The steel band is driven by a toothed 
wheel on a shaft mounted in ball bearings, bring- 
ing the operating spindle out on the side, at the 
rear of the main case. The steel band is.attached 
to a block on the main carriage in such a way 
that while linear motion is transmitted, without 
loss, the block is free to take up its own align- 
ment relative to the carriage. 

A scale on the carriage is isible through a 

window on the side of the case. and indicates the 

A 5 : 1 zoom 

Side well 
Bell bearing 

mounting 

Floating 
block Zooming 

handwheel 

fig. 4. -Flow the zoom action k etfecte.l. 

lens fitted to a Marconi Mk. I I I camera. 

focal length obtaining at any position of the 
Zooming range. 

Focusing 
Focusing is by movement of the front lens. The 
bracket carrying the lens cell slides on a central 
steer rod located on the front and rear walls, 
the focusing movement being controlled by a 
handwheel on the side, at the rear of the main 
case. 

MotoSised Operation 
The three controls, i.e.. zooming. iris aperture 

and focusing, are designed in such a manner that 
motorising could, if desired. be accomplished with 
a minimum of interference to the zoom lens. The 
control knobs, or wheels, described above are 
fitted to shafts which protrude from the side of 
the case. Thus, removal of these control knobs 
will expose the shaft for subsequent motorising. 

Other Makes 
All the above information was supplied by 

W. Watson & Sons, Ltd.. who supply the lents 

direct to the camera manufacturers. Act.ordingly 
the details are applicable to the two nodels 
mentioned only. However. the general p "ciplec 
still hold good for another type of loir-1 lens 
supplied ?to another camera manufacturer ..:)d' in 
use by The 1313('. These lenses are n ::fie by 

- Taylor. Taylor K Hobson. but no speeit . etails 
are available concerning these. 

www.americanradiohistory.com

www.americanradiohistory.com


26 PRACTICAL TELEVISION August, 1957 

H.NI.V. model 1807 

THERE`. are many of these receivers still giving 
good service, and they can be cheaply con- 
verted to give 12- channel reception together 

with improved performance. The turret tuner 
advertised by various firms in this magazine (price 
99s. 6d., plus postage and knobs), giving an I.F. out- 
-put of 33 -38 Mc's was used by the writer with very 
good results. . 

The 3807 has an 1.F. of 34 Me /s vision and 37.5 
Mc /s sound, and so the tuner unit needs no modi- 
fication. Mounting brackets for the tuner will have 
to be made, heavy gauge aluminium being ideal. The 
tuner is fitted just above the R.F. strip. As there is 
little room to spare careful measurement is necessary 
before drilling holes in the cabinet. Make sure no 
metal parts are exposed to the operator. 

Electrical Installation 
First remove VI (Z77) and V2. (X78). Viewed from 

the back of the set these are fifth and fourth valves 
respectively on the left -hand side of R.F. chassis. 
Connect pin 3 to pin 4 on VI valve base. Cut away 
coaxial lead from VI stage at grommet on chassis. 
Remove aerial input panel. Remove all connections 
to pins 1, 2, 3, 6 and 7 from V2 valve base. (The 
100 K from pin 1 and 22 K from pin 6 should be 
removed front set.) 

From pin 1 of V2 base, connect 100_Q resistor to 
chassis, also connect a 12in. length of coaxial cable 
from pin 1 to chassis (inner to pin 1) and pass 
through chassis grommet. 

Connect pin 2 of V2 to pin 2 of VI base. Connect 
.001'iF condenser from pin 2 of V2 to chassis ; this 
can be the condenser which was removed from pin 1 

of V2. Connect pin 7 of V2 to the junction of the 
47052 resistor and .001 /rF condenser in V2 anode 
circuit (anode, pins). 

Connect pin 6 of V2 to chassis. Fit VI (Z77) to 
V2 base ; VI hase is not used. 

Converting the 
3807 to 12- channel 

Reception 
By Simons 

THIS CONVERSION ALSO APPLIES TO 
H M.V. RECEIVERS 3808, 3815,- 3311, 
INCLUDING THE LONDON AND MIDLAND 
MODELS, i.e., 1807, 2807, ETC., AND 

MARCONIPHONE EQUIVALENTS 

Turret Tuner 
Front the turret tuner there are four leads and a 

short length of coaxial cable. Connect the heater 
leads between pin 3 of V2 and chassis. Connect the 
gain control, A.G.C. and chassis lead to receiver 
chassis. 

Connect the H.T. lead to pin 7 of VI. Connect 
coaxial lead to coaxial lead (from pin 1 of V2) with a 
coaxial plug and socket. A circuit diagram of the 
tuner is provided and leads are colour coded ; these 
should be checked as the writer found an error in 
this coding. Fit the tuner unit to cabinet. 

Cut a piece of Paxolin to the size of the receiver 
Coax,' / socket 
,ó 

/MS2 

470pF 3000V 

O 

4X) pF 3000V 
Fig. 1. -Input neat ork for the tuner. 

aerial input panel and on it fit a coaxial socket and 
isolating condensers (Fig. 1). 

From (a) and (b) connect loin. coaxial cable and 
join to aerial input of turret tuner, which are two 
lugs on top of tuner chassis ; one lug is joined to 
tuner chassis, so good isolation is necessary. Do not 
use original aerial panel. 

Connect mains to set and check heater current ; 

adjust ballast resistor if necessary. The set can now 
be tested. If signal is too strong on either band a 
50 K wirewound potentiometer can be fitted between 
gain -control lead from tuner and chassis. 

The original Contrast control now operates on V2, 
which is an extra vision and sound I.F. stage. 

REFRESHER COURSE IN MATHEMATICS 
8'6, by post 8'I0. 4th Edition. By F. J. CAMM 

From : GEORGE NEWNES, LTD. 
Tower House, Southampton Street, Strand, W.C.2 
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Broadcast Receiving Licences 
DURING May the number of 

television licences increased 
by 68,390. 

14.583 256 broadcast receiving 
licences, including 7,118,698 for 
television and 312.528 for radio 
sets fitted in cars, were current 
in Great Britain and Northern 
Ireland at the end of May, 1957. 
For analysis see following page. 

First Television Bus 
THE world's first television 

bus recently took part in 
the Cambridge week celebrations 
which took place in Holland in 
June. The bus was fitted out by 
Pye Limited as a complete tele- 
vision studio and viewing room, 
passengers on the top deck being 
able to watch on a television 
screen, entertainment relayed 
from the studio on the lower 
deck. The idea opens up a new 
field of application and permits 
its use in aircraft, small ships or 
large road vehicles. The camera, 
a modified version of the 
standard industrial camera has 
been modified for use on 
24 volts D.C. without a rotary 
converter, and makes use of the 
bus's own 24 -volt batteries. A 
practical application of this idea 
would be to have a camera 
installed on the platform of a 
bus so that the driver with the 
aid of a monitor screen in his 
-cab could watch passengers 
alighting from and boarding the 
vehiele. 

New BBC V.H.F. Station at 
Llangollen 
THE BBC announces that a 

new V.H.F. sound broad- 
casting station for North -East 
Wales will he built on a site 
1,800ft. above sea level at Cyrn- 
y- Brain. near Llangollen. and 
some eight miles west of 

Wrexham. The station will be 
known as Llangollen. Building 
work will start as soon as pos- 
sible. and it is expected that the 
station will be completed by the 
autumn of next year. 

Llangollen will be the fourth 
BBC V.H.F. sound broadcasting 
station to be built in Wales and 
will serve some 270,000 people 
in the Principality. This will 
bring the coverage of the V.H.F. 
service in Wales up to 90 per 
cent. of the total population. 
The area served will include 
Wrexham, the whole of Flint - 
shire. most of Denbighshire, and 
parts of the counties of 
Merioneth and Montgomery. 
The station will also he well 
received in most of Cheshire 
and Shropshire. 

Change of Phone Ntunber 
DUKE .ADD COMPANY, of 

621. Romford Road. 
London, E.12, announce that 
their new telephone number is 
ILFord 6001 -3. 

P.T. and P.W. at the Show 
MAKE a note of our stand 

number 117 on the ground 
floor where all readers will be 
welcome to discuss technical 
problems. 

Congratulations 
CONGRATULATIONS to Air 

Commodore A. V. Harvey, 
C.B.E., M.P.. whose name 
apeared in the Queen's Birthday 
Honours List, he becomes a 
Knight Bachelor. Mr. A. J. 
Smith becomes an M.B.E. and 
Mr. Sydney J. Wrigglesworth 
becomes an O.B.E. 

The Radio Bus. Passengers viewing a programme. Sea paragraph on 
this page. 
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Doctors watching operation in colour on a TV screen during a closed circuit 
demonstration at St, Bartholomew's Hospital recently. It was dealt with on 

page 566, July issue. , 

Colour TV in U.S.A. 
AN analysis of manufacturers' 

programmes for the new 
season in the U.S.A. indicates 
that colour TV is farther away 
than ever. Black and white TV 
sets are being manufactured in 
larger numbers and there are 
signs that the recent decline in 
demand caused by the expecta- 
tion that colour TV was imminent 
has been arrested. Only one 
company, the Radio Corporation 
of America. continues to state 
that colour TV will make a big 
showing this year. 

TV Comes of Age 
TT was on August 26th. 1936. 
11 that the first high definition 
television service was radiated 
from the Radio Show, then 
known as Radio Olympia. Thus 
TV has now come of age and 
at the 24th National Show at 
Earls Court which takes place 
this year, from Wednesday, 
August 28th. to Saturday, 
September 7th. the 21st birthday 
will be celebrated. Some of 
those who took part in the first 
BBC broadcast will appear in 
anniversary programmes remind- 
ing viewers that Great Britain 
was the pioneer in TV, as in 
most other branches of radio 
and electronics. The BBC will 
operate from a large studio, 
specially constructed for the 
Exhibition. 

Commercial TV at the Show 
COMMERCIAL TV will for 

the first time play a major 
part in the Exhibition, the 
Independent programme com- 
panies. pooling their resources, 
to give from their own arena. 
performances by their stars, 
practically non stop for ten 
hours daily. 

Other Show News 
/MORE than 100 manufac- 

1111 turers. including all the 
leading makers of radio and tele- 
vision sets and sound repro- 
ducing and recording equipment, 
will show their latest models. 

August, 1957 

Many new designs of tele- 
vision receivers will be seen. 
including more portable or 
transportable sets. and radio sets 
will include transistorised models 
only a little more than 21b. in 
weight. 

The Radio Industry Council, 
organisers of the Exhibition, 
will demonstrate in full public 
view the simultaneous control of 
two different television pro- 
grammes. Technicians, pro- 
gramme officers and announcers 
will be seen at work behind 
glass walls. 

The Royal Air Force and the 
General Post Office are among 
exhibitors. The Exhibition is 
to be opened by Lord Brabazon. 
H.M. the Queen is Patron. 

Music Trade Exhibition 
THE second Music Trade 

Exhibition will be held at 
Park Lane House. 45. Park Lane, 
London. W.I. on September 
24th. 

More than 60 per cent. I.T.A. 
THE proportion of television 

homes able to receive inde- 
pendent television in the London, 
Midlands and Northern I.T.A. 
areas increased by 12 per cent. 
during the last six months, Tele- 
vision Audience Measurement 
Limited stated recently. 

T.A.M. adds that more than 60 
per cent.-3,330,000---of all tele- 
vision homes in the three I.T.A. 
areas are now receiving independ- 
ent television compared with 48 per 
cent. six months ago. 

Over 11,400,000 viewers can 
now watch I.T.V. 
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TELEVISION RECEIVING LICENCES 
t. S TATEMENT showing the approximate number of Television 
E Receiving Licences in force at the end of May, 1957, in ,_ 
E resp_;:t of stations situated within the various Postal Regions of := 

England, Wales. Scotland and Northern Ireland. _ 
REGION SOUND TELEVISION TOTAL = 

London Postal ... 1,157.195 1,482,138 
= 
= 

2,639,334 = 
Home Counties 1.164.65) 846,125 2,010,775 
Midland ... 8ß7,R4í 1,176,463 2,064,309 E 

= North Eastern ... 1,166,2510 1,117,542 2,283,792 
= North Western ... ,.. 864,771 1.015,241 1,880,012 
E South Western ... ... 734,694 522,158 1.256.852 = 
= Wales and Border Counties .., 462.925 399,218 862.143 

E Total England and Wales 6,438,332 6,558,885 12,997.217 
Scotland 832,810 493.244 1,326,054 = 

E Northern Ireland ,,. 193,416 66,569 259,985 E 
Grand Total ,., 7,464,558 7,118.698 - 14,583,256 

á1111111111111111111111111111111111111111111111111111111111111111111111111111111111111H1 811111111111111i1111111111111111111G 
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WAY 
S PRACTICAL ROpIC T E . ELECT Etc. Etc. 

NEW! 
TELEVISION CARPENTRY, 

RADIO 
T 

PHOTOGRAPHY 

of learning MECHANICS ning 
S.W. R 

AMATEUR 

Instructional 
lesson manuals 

5-valve 5-wav. 
superheccircuie o U D S E 

EXPERIMENTAL TECHNOLOGY MpLETE 

NCE 
IN 

SCIE 
ANO 

NW. 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. 

NEi.. experimental outfits and lesson manuals are despatched 
on enrolment and remain the student's property. A tutor is allotted to 
each student for personal and individual tuition throughout the course. 
In the case of radio and television, specially prepared components are 
supplied which teach the basic electronic circuits (amplifiers, 
oscillators, detectors, etc.) and lead, by easy stages, to the complete 
design and servicing of modern commercial radio and television 
receivers. 
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 for a free 
Erochure and full details. There is no obligation whatsoever. 

The only Home Study 
College run by 
a World -wide 
industrial 
organisation. 

E. M.1. 
. ^ Factories 

EMI 
at Hayes. 

INSTITUTES 

SUBJECTS 

INCLUDE - 
RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS CHEMISTRY 

PHOTOGRAPHY ELECTRICITY WOODWORK 

ELECTRICAL WIRING DRAUGHTSMANSHIP 

ART, etc. 
COURSES FROM 
IS;- PER MONTH r 

FILL IN COUPON 

FOR 

E.M.I. INSTITUTES Dept. 138X, Londcn,W. a 

NAME 

ADDRESS 

AGE ..._..._ 
(if under V) BLOCK 

CAPS 
PLEASE 

l am interested in the following subiectts) withlwithout equipment 

AUG., 57 We shall not worry you with persencl visits 
i IQs 

-Part of Hia / et-etis Voice, etc., etc. 
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o `PRACTICAL TELEVISION 

TRANSISTORS 
;UNCTION TYPE P -N -P 

(Cr:cish Manufacture) 

RED-SPOT 800 kas Audio Frequency 30 - 
I 

BLII ESI'oT 1m me s Mixer and Frcçuency Changer 15' -) 
1 N'HI'l'L'- SPOT' 2.5 b_c'. =. R.F. and LF'. Amp Y0. - 
t11. All Trr nristc rs are Tc stud end Gnat; r.LC rd. 

N.B. 's be Ret Spot is similar to Aiullard 0('71. 

Superseding The Popular 
" r Pre -Selected Transistor -Seven " 

The New 
((TRANSISTOR -8" 
Push -Pull Portable Superhet ii 11/10/-. t an be built for 

This Portable 8 Transistor Superhet is tunable fcr both 
Medium and Long Waves and. is comparable in perk. rmance 
to any equivalent Commercial Transistor Set. 
Simplified construction enables this act to be Lunt easily 
and quickly into an attractive lightweight cabinet supplied. 

TEN STAR I EATURES 
* 8 Specially Selected Transistors * 250 Milliwatts Output Push -Pull * Medium and Long Waves 
* Internal Ferrite Rod Aerial 
* 7 x 4 Elliptical High Resistance Speaker * Drilled Plastic Chassis 8i x 2lin. * Point to Point wiring end practical 

layout * Economical. Powered by 71 v. battery * Highly sensitive 
*Attractive lightweight contemporary 

case 
N.B. Pair of (H'72's supplied at 

additional cost of 40 -. 

We can supply all 
these items includ- 
ing Cabinet for 

f11 /10' -. 
All parts sold 

separately. 

Sc nil for circuit 
diagrams, at- 
sembly data. illus- 
trations and in- 
structions, and 
full shopping list, 

1/6. 
Call and hear demonstration model. 

"EAVESDROPPER" 
THREE TRANSISTOR POCKET RADIO 

(No Aerial or Earth required) Pre -selected to receive the Light and Home Stations. Total cost, as specified including Transistors, Transformers Coils. Con- densers and Battery. etc., with circuit and plastic case. 
All items sold separately. 7_ /6 POST FREE With single phone, 82/6. With Acos Mike, 90, With Min. Hearing Aid, 9213. 

THE TELETRON " COMPANION " 
THREE- TRANSISTOR POCKET RECEIVER MEDIUM AND LONG WAVES. NO AERIAL OR EARTH Tuned R.F. Circuit. Ardente Transformers. 3 Transistors. Drilled Plastic Chassis and Cabinet size 4i x 3 x lin., and all Com- ponents. Balanced Armature Output. Total cost 

89/6 
ALL PARTS SOLD SEPARATELY 

TRANSISTOR PUSH -PULL AUDIO AMPLIFIER 
(200 rILLIWATTS OUTPUT 

Build this Push -Pull Amplifier which is ideal for Crystal or Mag- netic Pick -up Amplification, Baby Alarm, Microphone Amplifier, 
etc. Powered by 6 -volt Dry Battery lasting for months. 
Complete Kit of Parts including 4 Transistors and all Compo- nents with ('treuil (less Speaker), £4/10/ -. 

TRANSIS'IOlt ,IC:NAL 
l'R.1( 1: R 

Complete Kit esith 2 Transistors, Components, 
Phones with Circuit and 
plastic case. 42/8. 

" HOMELIGIIT " 
2 TRANSISTOR 

PERSONAL PORTABLE 
No Aerial or Earth 

Required 
Pre -selected 2 Station 

Receiver 
We can supply all rom - 
ponente including 2 Tran- 
slstors, Diode, Resistors, 
Condensers, Miniature 
Hearing Aid and Plastic 
Case, size B41 attery. 

x 21, x 
FOR 

and 
1# 
All items 

FOR 55', 
All items sold separately. 

TRANSISTOR SOLARE 
WAVE GENERATOR 

Complete Kit with 2 Trans- 
sistors, Components, ('ir- 
cult and plastie case. 25/ -. 

DIODES 
B.T.H. GERMANIUM 1 8 
MOLLARD 0A74 218 

IN22, IN23, 1N21A 58 

SEND STAMPS FOR NEW 1957 28 -PAGE CATALOGUE. 
OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock. 

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

TEL.: PADDINGTON 1008 -9. 

August, 1957 

A1IAZING OFFER 

This powerful 4- e:emen', pre -assembled, widespaced, Band Ill 
beam aerial by a leading manufacturer. Supplied compete 
with cranked pole and wall fixing bracket, can also be bit 
mounted. 1 iced at 55/6. 

Our price, Brand New, in maker's 
sealed carton, 39/6. 

Identical to above complete with full chimney lashing kit, 
46/6. Limited number of 4- element serials, head only,25 / -. 
Terms: Cash :rith order or C.O.D. ill 2!- extra P. & P. 
Mail order only. 

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

GUARANTEED VALVES 
CV6 
DET19 
DET25 
DF91 
DF92 
DL92 
DL93 
DL95 
EA50 
EABC80 
EB34 
E1391 
EBC33 
EBF80 
ECC33 
ECC35 
ECC81 
ECC82 
ECC83 
ECC84 
ECH35 
ECHBI 
ECH42 
ECF82 
ECL80 
EC52 
EC54 
EC90 
EF36 
EF37A 
EF35 
EF41 
EF42 
EF50 
EF54 
EF55 
EF6U 
EF85 
EF91 
EF92 
EF94 
EF95 
EF96 
EK32 
LK90 
LL32 

1/- 
1/6 
51- 
718 
7/6 
718 
7/6 
718 
1/- 
9/- 
2/8 
dl- 
8/- 
9/- 
716 
7I6 
7i8 
91- 
9/- 

11/. 
10/- 
9/. 

10/- 
11!- 
9l 
6i- 
b1- 
6/- 
6/- 

10/- 
8l- 

101- 
10,'- 
5/- 
718 
9/- 
8/6 

1018 
718 
b/8 
7!- 
6/6 
6/6 
8/6 
8/- 
8!8 

EL33 
EL91 
EL42 
ELM 
EL90 
EL91 
EMBU 
EN91 
EY51 
EZ35 
EZ40 
EZBO 
FC13C 
HLI3C 
1163 
KT33C 
KT44 
KTW61 
KTW63 
PL38 
PL81 
PL82 
PY80 
PY81 
PY82 
PCF80 
PCF82 
PCC81 
PCC84 
PCL62 
PEN46 
P61 
PZ30 
RK34 
RL37 
SP13C 
SP41 
SP61 
U801 
TT31 
UBC41 
UF41 
ULM 
UL46 
UY41 
VP13C 

15/- 
301- 
10/- 
10/6 

7/- 
8!8 

131- 
716 

11/6 
8/- 
8l- 
518 
418 
4/6 
718 
8/8 

101- 
718 
718 

20/- 
1018 
10/d 

9/- 
8/6 
8'8 
96 

10.- 
10 - 

118 
10 - 
86 

- 
15 - 
3.6 
5 - 

4:6 
5 - 
5.- 0 - 
4 - 

10.- 
10 - 

20.- 
10.- 

8,'- 
4/8 

VR116 
VRI50/30 
VU111 
X65 
OZ4A 
1L4 
1T4 
1Q5 
IU5 
2C34 
2D21 
2X2 
3A4 
3Q4 
4D1 
5U4 
57.4 
6AG5 
6A105 
6ÁL5 
6AM6 
8AQ5 
6A75 
6AU6 
BBE6 
6BA6 
6BC5 
6ßH6 
6BR7 
6B57 
6BW6 
6BX6 
6B8 
6C4 
6F32 
6E33 
6G6 
6H6 
6J5 
617 
6K7 
6K8 
6L6 
6N7 
6P28 
6Q7 

ei- 
7¡8 
$!- 

30!- 
glg 
718 
7/8 
8l8 
7/6 
318 
718 
41- 
7/8 
718 
4I6 
8/- 
g/g 
6/6 
6l8 
6/6 

IB 
71- 
B/- 
7/- 
8/- 

8/6 
6/6 
7/6 
8/d 
8/8 
818 
618 
5/- 
8/- 
51- 
7/6 
5/- 
2/8 dl 
7/8 
5/6 
8.8 

10/- 
7/8 

20/- 
8/8 

6R7 
6SA7 
6SH7 
6SJ7 
6SIC7 
68L7 
6SN7 
6SS7 
6T8 
6V8 
6X4 
BD2 
9D2 
12A6 
12AH8 
12ÁT7 
12AU7 
12AX'i 
12H6 
12J5 
12J7 
12K7 
12K8 IV 
124C7 
123G7 
12SH7 
12SJ7 
125K7 
15D2 
351,6 
36Z4 
45 
58 
76 
85A2 
90C1 
807 
829 
832 
954 
955 
7193 
8012 
9001 
9003 

g/8 
gl- 
/g 

7/6 
6/6 
7/6 

g- 
6 

qig 
gg 
7/6 

101- 
7/6 

g- 
2/8 

/g 
716 

17I6 
7/6 
7/8 
5/. 
5/- 
5 
5'- 
5/- 
9l- 
8/6 
6/8 
5/- 
51- 
9/. 
81- 
716 

gp¡- 
301- 

51- 
61- 
3/- 
6/8 
b/- 
5/- 

Post .& Packing 6d. Free over fl. C.O.D. 2/6 extra. 

LAWRENCE ELECTRONICS 
156, ('IIIPSTEAD VALLEY ROAD, COULSDON, SURREY. 
UPLands 9075. Personal callers preferably on Saturdays. 
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This picture shows the Multiplexes used in the 
Marconi Type BD.844 Vidicon Telecine Camera 
Channel. It consists of a six -sided cabinet 5ft. high, 
designed to accept the light beams of normal film 
and slide projectors at the standard optical height 

of 48 inches. 

New Telecine Equipment 
Multiplexer is its to provide a local 
optical preview of w hat is in the gate of the 
neat projector to come into operation. The 
operator is thus always sure that his "next 
channel " contains the right material ; the pro- 
vision of this facility removes w hat has hitherto 
been one of the biggest objections to multiplex- 
ing- -that of not knowing that a mistake has 
been made until it is too late. 

The Marconi BD.844 Multiplexer consists of 
a six -sided cabinet standing approximately 5ft. 
high. and. is designed to accept the light beams 
of any normal film and slide projectors at the 
standard optical centre height of 48 inches from 
the ground. It contains all the necessary relays 
for actuating 'he moving mirrors, the action 
being such as to produce the effect of a " wipe' 
of approximately three trames only, when 
changing from one source to another. 

Should it be considered necessary to super- 
impose two sources, a new type of mixing mirror 
Cart he fitted which has a second reflection of 
less than 1 per cent. and a xery high- optical 
efficiency. Primarily designed for colour tele- 
vision operation, this mixing mirror represents 
an important advance in optical coating 
techniques 

The Multiplexer has inputs for a maximum 
of -four projectors which will generally be two 
film and one or two slide. but an additional lens 
system can he added to view standard 9in. x 

12in. caption cards or opaque displays of the 
same dimensions. Thus the telecine equipment 
cal be used to show small animated displays 
or products mounted on a turntable. 

The Marconi BD.844 Vidicon Telecine Camera 
Channel consists of the small vidicon camera 
itself. rack mounted processing and deflection 
chassis. power supplies and a camera control. unit. THE fin. diameter Vidicon pick -up tube has 

been developed to such an extent that it 
provides a completely adequate source of 

video signals when used with film equipments, and 
- after laboratory development the Marconi Com- 
pany have produced their Type B13.844 Vidicon 
Telecine Camera Channel based on it. 

One of the great advantages of rising a camera 
tube over the Flying- Spot technique for teleeinc 
work is that several projectors can be multiplexed 
on to a single camera tube. very, much in the 
sanie way that 1jlm slide projectors are integrated 
to provide a continuous performance in the 
cinema. In the past the majority of these optical 

,fnultiplexers have used either semi- silvered 
mirrors or very thin " pellicules" to mix the 
light beams. but the former invariably gise a 

second reflection from the un- silvered surface 
while pellicules suffer from extreme fragility. 

With the problems of colour telex ision in 
mind. Marconi's have produced a design of 
optical multiplexer which uses only front- surface- 
silvered mirrors. which therefore cannot produce 
second cetlections and which can he made 
extremely robust and stable. A further advantage 
of these mirrors is that they can be: made 
sufficiently large to ensure that definition and 
'registration problems are minimised. - 

Yet another important asset of the Marconi 

phis photograph shows the Vidicon Telecine Camera 
used in the Marconi Type BD.844 Vidicon Telecine 
Camera Channel. This is a nen design in which the 
video signals are obtained by a lin. Vidicon tube 
instead of by the conventional Fling Spot technique. 
One of the advantages of the systcm is that several 
projectors can be multiplexed onto a single camera 
tube: The camera itself it a simple compact unit 
containing the Vidicon pick -up tube, its detteetion 
yoke, a signal pre -amplifier and a blanking 

amplifier and clipper. 
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euss cram == 

NEW MARCONIPHONE TV 
RECEIVER 

AN attractive new 14in. table 
television receiver -Model 

VTI50 -is announced by the Marconi - 
phone Co., Ltd. 

Incorporating the new aluminised 
Emiscope electrostatic -focus tube, its 
outstanding picture features are excep- 
tionally high brightness ; extremely good definition ; 

precise focusing ; freedom from spot distortion.The 
inherently high standard of picture quality is further 
enhanced by the tinted screen and special non- 
reflecting tube mask. 

Notable circuit features include 13- channel incre- 
mental inductance tuning unit with coils for 
instantaneous tuning to all Band I and Band III 

The Marconi VT150. 

channels ; very high sensitivity, giving excellent 
reception even in difficult areas ; " sync. cancelled " 
A.G.C. system on vision to counteract signal fading 
and aircraft " flutter " and to provide automatic 
compensation for differences in signal strength 
between Band I and Band III transmissions ; adjust- 
able " black spotter " interference limiter ; tunable 
input filter to combat diathermy and similar 
interference. 

On sound a high quality output is provided by the 
advanced circuit design in conjunction with a high - 
efficiency front -facing elliptical speaker of special 
design. An efficient automatic suppressor circuit 
deals with interference. 

Both main and secondary controls are con- 
veniently located, the former at the front and the 
latter at the side of the compact cabinet, which is 
beautifully styled in polished wood with walnut 
veneered front. 

Operation is from mains voltages of 195 -255 
volts, either D.C. or 50 c/s A.C. The price of the 
Marconiphone Model VTI50 is 66 guineas (tax 

%r= 

August, 1957 

Ihe5rade 
paid). -The Marconiphone Co., Ltd., 
Hayes, Middlesex, England. 

TV REPLACEMENTS HANDBOOK 
DIRECT TV REPLACEMENTS 

have just issued a new handbook. 
It contains the most complete list of 
TV components and as such is a 
valuable guide to engineers when 

estimating for repairs. 
The many illustrations simplify identification of 

components. A chart illustrates slider controls, the 
diagrams being actual size, and a special Baird line 
output chart has been compiled by Direct TV 
Replacements and included in this present edition. 

Service hints and modifications have been included 
in the technical section. With each copy a new type 
pre -paid order form, listing the most popular items is 
enclosed. 

This handbook will be sent to any bona fide dealer 
requesting it, and as it is such an asset to engineers, a 
personal copy may be obtained for Is. post free. - 
Direct TV Replacements, 134 -136, Lewisham Way, 
New Cross, S.E.14. 

GUARANTEED COMPONENTS 
THE Radio Components Specialist, 337, Whitehorse 

Road, S. Croydon, has sent us a copy of the 
guarantee which they supply with all their goods. 
This makes it clear that all goods are guaranteed 
against faulty workmanship, electrical and mechanical 
faults, except in the case of misuse, for a period of 
12 months from the date of invoice. Although the 
company's decision in all cases must be final, the 
customer will be given the benefit of any doubt. 
Faulty goods will be either repaired, exchanged free 
of charge or credited and their cost refunded. Valves 
are guaranteed for a period of three months. 

PRACTICAL WIRELESS AUGUST ISSUE 

NOW ON SALE PRICE 1/3 

Making an F.M. Feeder Unit from the popular 
RF27 unit forms the main constructional feature in 
our companion paper now on sale. The article 
deals with the main features of the conversion, and 
the RF27 unit is now readily available from most 
dealers in ex- Government equipment. 

A Midget 4 -valve Portable is also described in a 
complete article and this utilises the DA series of 
Midget Mullard valves. 

Interesting experiments in the field of Stereo- 
phonic Recording are also given in the issue, together 
with the circuits and switching arrangements used. 

Making an Output Indicator, a Mains T.R.F. 
Short Waver and a Simple Test Probe, are three 
other interesting constructional features, whilst 
the issue also contains the completion of the articles 
on Car Radio and an Amateur Communications 
Receiver. 

The issue includes all the usual features. 
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325 NEW MODELS 

Examine it -Use it 

FREE 
FOR 

WAYS 
Without Obligation 

Presented with every copy 

This HANDY ENLARGER 
Just what > m, need to follow intric ue 
circuitseasil -stand it on any dia- 
gram and it enlarges every detail. 
Magnifies small print, too. There 
is one for you FREE and post 
paid on retaining Newnes RADIO AND 
T.V. SERVICING 
after euamination. 

Boxed and 

with Lets 
Polisher 

/NOC!/O /Nri ¿ATEST RADIO SNOW SETS 

N EWN ES 

Radio and Television 

Servicing 
A CERTAIN MONEY -MAKER IN ONE HANDY VOLUME 

START building your library of radio and television data with Newnes 
latest volume -RADIO AND TELEVISION SERVICING 

(1956 -57). Covering a total of 325 pòpular new models it provides all the 
data necessary to keep these newer sets working and Customers happy 
and satisfied. Radio service mechanics who are profiting from these 
yearly volumes of new models know their value in £ s. d. and snap them 
up as soon as they are published ! There is a copy for you to examine 
1i-eel!' and uilhout obligalion if you apply AT o'r F. 

325 MODELS 624 PAGES 

TELEVISION 
MODELS .BY 

Alba, Ambassador, Baird, 
Banner, Beethoven, Bush, Cham- 
pion, Cossor, Decca, Defiant, 
Ekco, English Electric, Ferguson, 
Ferranti, C.E.C., H.M,V., 
Invicta, K -B, Marconiphone, 
Masteradio, Murphy, Peto Scott, 
Philco, Philips, Pilot, Portadyne, 
Pye, R.G.D., Sobel!, Stella, 
Ultra, Vidor. 

4010 
MODELS BY 

Ambassador, Armstrong, Berec, 
Bush, Champion, Cossor, Eddystone, 
Ekco, Ever Ready, Ferguson, ' Fer- 
ranti, C.E.C., Grundig, H.M.V., 
Invicta, K -B, McCarthy,. Marconi - 
phone, Masteradio, Motorola, 
Murphy, Pam, Philco, Philips, Pilot, 
Portadyne, Pye, Pye Telecommunica- 
tions (Car Radios), Radiomobile, 
Regentone, R.G.D., Roberts' Radio, 
Sobel!, Stella, Ultra, Vidor, Webcor. 

ALSO RECENT DEVELOPMENTS -INCLUDING 
Rtpair of Printed Circuit Models . Transistors . Servicing of Transistor 
Circuits . Band Ill Conversion . Aerials . V.H.F. /F.M. Receivers. 

HURRY WILL RE -1 t-0 REPRINT 
George Newnes, Ltd., 66 69. Great Queen Street, London, W.C.99. 

Send me the 1956 -1957 Volume of Newnes Radin and Television Servicing. T will 
either return it in 8 dass or send 12s. 6d. deposit S daps after delivery, and you 
will then send the Handy Endarger. Thereafter I will send I Us. Od. monthly paying 
£2 t2s. 6d. in all. Cash price in 8 days £2 10s. 

Name 

Aidress 
Place X where Ìt anpiles 

HouseOWNER_ 
Osnpat Householder 

Using with Parents 
Signature 

R4U Codéine Addre,< 
.Aparen C,:. Signature iì under 21.) 
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BRAND NEW AND PERFECT 

SPECIAL OFFER OF 
BAND I -III 

TURRET TUNERS 
Covering Channels 8 -4 or 1 -9 
with provision for 10 more 
coil sets. 2 Mazda valves : 

30LI cascode r.f. amp., 30C1 
triode /pentode f.c. I.F. output 
16-19 Mc /s, easily modified to 
other outputs. Complete 
with power supplies (or 200- 
250 v. A.C., valves, knob and 
circuit diagram. r[ 6 
LASKY'S PRICE drl 

Post 316. 
Price without power unit, 99 6. 

SPECIAL OFFER OF 
VAL RADIO 

12- CHANNEL TUNERS 
Limited quantity only. Type 
TPI6FS. Brand new and un- 
used. Covers all channels 
Bands I and !II. 2 valves : 

PCC64 and PCF80, series 
heaters, I.F. output 16 -20 
Mc /s. Complete with valves, 
dials, knobs and full instruc- 
tions. Listed at E6. 

LASKY'S PRICE DI /. 
Post 3/6. 

16' METAL CONE C.R.T. 
AT ENORMOUS 

PRICE -SAVING 
Brief specification : 6.3 v. heater, 
Ion trap. 14 kV, E.H.T. wide angle 

70 degrees, standard 38 mm. neck, duodecal 
base, magnetic focus and deflection. Length 
17 II /I6in. Gives large black and white picture 

II x 14ín. Unused in original cartons. GUARANTEED BY 
US FOR 3 MONTHS. Full data, connections and suggested 
time bases supplied with every Tube. 

LISTED AT £23.9.10. LASKY'S PRICE £8.9.6 
Carr. & losur. 22/6 extra. 

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

Just Arrived ! Too late to illustrate 

BBC & ITA 17" TV CHASSIS 
By well -known manufacturer. For A.C. /D.C. mains. 
Brand new and unused, complete with 21 valves, 
12- channel Turret Tuning with coils for all channels, 
Band I and channels 8 & 9 Sand Ill, with provision for 
5 further channels. I.F. 33 -38 Mc /s. 17ín. Mullard dark 
screen C.R.T. 43164, All main controls through front of 
chassis. Overall dimensions including C.R.T., 17" wide, 
15- deep, 18" high. Very limited quantity and will be 
sold out very quickly. Secure yours now ! 

VALUES J U 
LASKY'S erei fII 

Complete wich all valves and C.R.T. 
For personal callers only. 

MAKER'S SURPLUS 
COMPONENT BARGAINS 

1Y 1015 ANGLE 38 mm. 
Line E.H.T. trans., Ferrox- 

cube core, 9 -16 kV 25'- 
Scanning Coils, low imp 

line and frame 25!- 
Ferrox -cube cored Scanning 

Coils and Line Output 
Trans., 10-15 kV. EYSI 
winding Line Trans. Com- 
plete with circuit dia- 
gram, the pair 50 /- 

Frame Output Transformer 6/8 
Scanning Coils low imp. line 

and frame 17/6 
Frame or line block osc 

transformer 4/8 
Focus Magnets Ferrox-dure 19/8 
P.M. Focus Magnets, Iron 

Cored 19i6 
Duomag Focalisers 226 
300 mia Smoothing chokes 15 - 
Electromagnetic focus coil, 

with combined scan coils 25 - 

STANDARD 35 mm. 

Line Output Transformers, 
No. E.H.T 12'6 

Line Output Transformers 
6.9 kV. E.H.T. and 6,3.v 
winding. Ferrox -cube 19'6 

Scanning tolls. Low imp 
line, and frame 12 6 

Ditto by Igranic 14 9 
Frame or line blocking 

oscillator transformer 4 6 
Frame output transformer 76 
Focus Magnets ' 

Without Vernier 12 6 
With Vernier 17.6 

Focus coils. Electromag 12.6 
20 m'a Smoothing Chokes 10 6 

L.11SKi'S (HAMM 3,6 ItO.tll) LI'D. 
Open All Day Saturday. Early Closing, Thuns. Mail Orders to Harrow Rd. 

42, TOTTENHAM COURT ROAD, 15'.1. 370, NARROW ROAD. PADDINGTON, R.9. 
Telephone : MUSeum 2605. LADbralre 4075 and CUNning I ( n 1:1P. 

FOR 

VALVES [(]\ GUARANTEED ALL 
TES 

BEFORE DISPATCH 

07.4 6/6 
1 A7 12/6 
1(2 9/6 
]D6 7/9 
IHSOT 10/3 
11.4 6/6 
1 55 10/8 
1115 8/- 
184 1016 
15.1 7/6 
1T4 716 
2X2 418 

:3(l; 918 
394 81 
31'4 B/- 
42 81- 
5R4GY 9/6 
61'4G 81- 
ßY3(1 8/- 
6Y3OT 8.'- 
6Z4(I 10/8 
6A7 131- 
11.AR(1 10'8 
GA('7 818 
(tA(:3 5/8 
6.4K:, 818 
GAE7i 
65(17 9/- 
8A1.7 6/6 
BAM6 9,1- 
6595 7/6 

6AT'6 , 8,'8 
6BSG 4 - 
6BAd 7/6 
6BE6 8'- 
613.11 9 

1116 
61447 13¡- 
6B1V6 816 
6B).17 101- 
6C4 7!- 
6C$UT 8'8 
GC6 s - 
tA'31 10'8 
(ìCR6 7/8 
6U6 
GF1 1816 
lino 7/6 
6Fr,M 7/6 
6F1:3 14,'- 
6F15 14/- 
6G6G 4/8 
6116 2/6 
6J$G 6!- 
6J$M 6/6 
6.16 81- 
6J7G 6/- 
BK6oT 7/- 
6K7G 5/9 
6K7M 619 
6K8(1 8!9 
GKSGT 9'8 

'dl.l.- 11/6 
111:4: 9/- 6s 7/- 
6Q,(11 9/- 
6SA7UT 8,1- 
6,407 7/6 
6,4147 8!- 
68K7 8'- 
68L7 8.'- 
6,457 
GSQ7 918 
61'11:1' 14:- 
,r.;,, 88 

t . 88 
.í1'7G 88 
GV6G . 

6V/1GT 78 
154 7'6 
6,X55. 716 
BX5G7' 7/6 
61::OL2 12/6 
7147 8'8 
7C'3 8,'- 
7('e 8/- 
7117 0'- 
747 9'- 
787 9'8 
714 81 

- 111 
77 

Ra 8,'6 

807 616 
tIlr 8/9 
pnoL 5/6 
:emit 6/6 " n14 5/6 
:loue 6/6 
954 2,1- 
95$ 919 
9:-,G 8/6 
lOFl 18/6 
12A6 6/6 
12AH8 11/8 
12AT6 1016 
12AT7 9.'- 
125117 9/6 
1sAX7 101- 
12BAG 9- 
123E6 10/- 
12BH7 11/- 
L('S 7/- 
12.15 4/6 
1217 10/. 
1:X7 9!- 
12K8 131- 
1227 9/6 
128G7 7/6 
128117 5/6 
128J7 81- 
124K7 61- 
12817 8/- 
128Q7 8/6 
1487 1316 
15l)2 7/9 
2OP:i 12/8 
2695 11/6 
25L8GT'0/6 
25YSC 9/9 
2514(1 
2515 9'. 
2Z6GT 9/6 
3f1F5 12:8 
:hIF'Ll 12'8 
35L6UT 98 

95\Y4 91- 
3sZ4GT 816 
357-7 9'- 
301A61Py 8/8 
14_BT 4'- 
21nD11T 61- 
2111VPT 61- 
AC'6,'PEN 

611 
ATP4 8!6 
DAF9i 1016 
DF96 10'6 
DB7::M 91- 
DK96 10/6 
D1.9r, 10/6 
DM76 8/8 
EABCSO 

101- 
F:AC91 7/6 
EAF42 12'6 
EB41 9:- 
EBC41 10'- 
E11780 11 - 
E('91 9'6 
E('C'84 1216 
0('(95 10 - 
hCC,1 8'- 
ECFSO 14'8 
I:CFn! 15'- 
ECIEI:, 11'6 
EC1142 106 
ECBS1 111- 
E51180 1018 
ECL32 13/8 
EF.RO 71- 
1:F!! 8'8 
EF4O 1216 
EF41 111- 
1:F85 1216 
EF86 1216 
EF89 1216 
1.F9! 8+8 
E1;5 12'6 

LL:L' 818 PC'Fa2 12/6 
EL41 1018 P('1.83 1218 
EL42 1118 PL.>I 13l8 
EL4R 111- 

2111 
101- 

EL81 131- 121- 
05134 101- PX 2 í 12!8 
EMRO 111- P1780 10/- 
L'Y51 11/6 PY81 10/- 
EVR6 12'- PY82 8/- 
E1-9I 61- PY83 121- 
E'/.4u 10.1- (fP21 7/6 
EZ'I), 10'- El9 18/6 
E'J.9u 9! 8P2' 3111 
EI 148 2'- 110 10/- 
GZ:'r! ]2'8 l't2 8/- 
113O 61- 
11N:109 11/6 
RLfr! 121 
KBC32 61- 
KF35 8/- 
K1.:3J 816 
KT2 6!- 
KT! 1 4'6 
KT3:+ 10'- 
KT6w; 15'- 
KT116I 
(KT 41-62/ 

KRR'63 8/6 
KTZ41 9- 
LPY!0 6/- 
MH4 7/6 
N78 12/6 
961 3/9 
9215 3/11 
PF:NA4 16i- 
PEN25 6,!- 
PENJ6 71- 
PEN_2OA 

4'- 
PC' '.S4 10'- 
PC'PSO 11'- 

103 LEEDS TERRACE 
WINTOUN STREET 

LEEDS 7 

l'45 12I8 
1'1429 13!8 
C4u4 10,/6 
CAF42 1118 
1'641 918 
1135'41 10.- 
1BC42 111- 
1'13189 12.18 
l'l'H42 1218 
1CHS1 12'8 
l'1441 10!- 
11.41 11'- 
1'LR4 12/6 
1:11741 10I- 
l'l'85 10;8 

l' R53 
(F.F39) 6/6 
V(114 
(ER34) 
I-RS.-, 
(EB('3t3) 7/6 
YR71i 
(EF36) 61- 
YR.í7 
(1iK3e) 8/- 
VR65 
(APSE 81- 
V 665A 
(8PI1) 3/- 
VR6e 

lY5 18/6 VR21 2/9 (66() 3/9 

V"R9l 
( EF3ol 4; 

l' R91 
(81 L) r, 
VR92 
(EA30) 1/6 
V R 10u -'30 

616 

VR11G 4'- 
VR13G 6 - 
VR137 5'8 
l'ß139/30 

VP?" f'8 

VP41 
1t711 
V1.-.! 
(El.:.!I 816 
V T3u l 51- 
V'1':J, 
(1111_"14, 

8,19 

1'l'nt 2/6 
1V77 6/8 
Xe.7 10/- 
X79 11/6 
1759 12.18 

8/8 
3r- 

TRANSISTORS RED SPOT 10!- each. 81.1.E 5PDf 15'- each. 
PACKING AND POSTAGE lid. per valve. SASE DAY SERVICE. 

PUBLICATIONS, ETC. 
each 

50, 135. How to rake 
rial, for 'l'.V. (Bands I 

,cot S) and V.H.F.(Ban,12) 2,'6 

N,.. Pei. A colnpr.:hen'i ve 

calve guide, Buoi[ :co. 1... 5- 
Nn. 121, A con,i'rc!1enwi rs 

valve snide, Book No.2... 5'- 

Nu. 128. Practical TracO',- 
torsamlTnn,ì,lorC'ireuit 3,18 

Nu. 140. T.V. Servir) ng for 
Beginner 4/8 

Nn. 142. Modern T.V. Cir- 
cuitry and General Fault 
Finding Guide 4'8 

TV Fault Findiut.- l'rofovrlp Ill u, 
with photographs take. from a 'l'.1. 
screen, price 5i -. 
The Eavesdropper. --.l n dal urr 
transistor receiver for I''iIr1 'I:at duo 

reception, price E8. 
Frequency Modulation Tuner Uni:. 
-For fringe and lurid area r,,'e14 dun. 

price 2'.. 
(Pleave 101516,' 4d. 1 ()stage 1ær 

copy.) 
Collar() Rim Drive Electric Gramo 
phone Unit, Mudrl 3 "5I. hunt 
pick-up i7'l'I11O "7' " -pe : -i. 
26.19.8 each. Postage -. 

All these and many other 
iaterestine radio and TV 
components are listed in oar, 
CURRENT CATALOGUI whieh 
is available to you now. tend 
1 - in stamps for year rop,J 

TERMS : Cash with order or C.O.D. Postage and Packing 
charges extra, as follows : Orders value 10' add I/- ; 2)- 
add 1/6 ; 40 /- add 2- ; ES add 3/- unless otherwise stated. 
Minimum C.O.D. fee and postage 31 -. All single valves postage 
6d. Personal shoppers Monday -Friday 9 a.m. to S p.m. 
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UNDERNEATH THE DIPOLE) 

A 
GREAT many years ago, the 
overgrown fishing village of 

Blackpool startled other seaside 
resorts by advertising its attrac- 
tions. The town grew ; its council 
became a corporation and con- 
tinued the advertising tradition, 
plastering hoardings all over the 
country with posters of the great 
Tower, accompanied with catch 
phrases about the benefits of 
Blackpool's breezes. The town 
became a borough and the 
advertising account -grew year by 
year, as did the popularity of the 
resort, until it has now reached 
the unique position of having 
thousands of pounds of free 
advertising thrust upon it. Tele- 
vision, for instance, has been giving 
Blackpool a good boost over 
several years ; but this summer it 
will be getting the biggest boost 
e\er. 

SHOW TOWN OF THE NORTH 
DURING the next few weeks the 

BBC alone will be relaying 
large parts of programmes from 
many Blackpool shows. They have 
already negotiated with all but one 
of the many theatre managements 
in the town, and as a result Ruby 
Murray, Ken Platt, Vic Oliver, 
Albert Burdon, Ann Shelton, 
Hylda Baker. Jill Day and many 
other top -line artistes will be seen 
in shows from all three piers, the 
Palace; the Hippodrome, the 
Queens and the Derby Baths. Not 
to be outdone, the I.T.V. companies 
will follow up with special spec- 
tacular shows and variety from the 
Winter Gardens and Tower. With 
their lingers on the pulses of their 
Yorkshire audiences, A.B.C. -TV 
and Granada will also pay regular 
visits to Morecambe, the west coast 
resort that attracts . so many 
people from Yorkshire. 1 suppose 
that most of the seaside resorts on 
both east and west-coasts will have 
brief moments on TV screens, but 
there is no doubt that, as usual, 
Blackpool will hive the lion's 
share. It is cot to be wondered at, 

TELEVISION PICK -UPS AND REFLECTIONS 

By Iconos 

really. In the summer season 
there is a bigger theatrical popula- 
tion (particularly, of variety and 
concert party artistes) in the 
Blackpool district than there is in 
London. As a matter of fact, a 
good many of them -and their 
agents -have made their homes 
within sight of the Blackpool 
Tower. 

BLACKPOOL IRONMONGERY 

IHAVE 
been told that the only 

attraction in Blackpool which 
does not run at a comfortable 
profit is the actual steel structure 
of the Tower itself. The prosperous 
Tower company has many other 
eggs in its basket of entertainment, 
however, and can afford to keep 
this gigantic piece of ironmongery 
in good order. Imagine Blackpool 
without a tower! The board of 
directors would turn pale. There 
was a suggestion, many years ago, 
that the tower would be an ideal 
site for a television transmitter, 
with aerial array designed to 
radiate in a landward direction. 
The intention was to have this 
centre of entertainment and show 
business on the doorstep of the 
transmitting station, thereby dim-. 
inating heavy costs for long 
co -axial cables to a transmitter 
rear Manchester. However, the 

present sites of the BBC and 
I.T.A. transmitters in Lancashire 
and Yorkshire are far higher than 
the 520ft. Blackpool Tower, the 
cost of long co -axial or radio 
link relays has còme down, and the 
picture quality losses are relatively 
negligible. Blackpool's season is 
a long one, extending into the 
autumn with the help of the 
magnificent illuminations. This is 
one of the few places where the 
theatre managers can't complain 
of the evils of television competi- 
tion. They are highly in favour of 
as much free advertising as possible. 

PROGRESS IN LANCASHIRE 

LANCASHIRE 
as a whole seems 

to be very much television - 
struck just now. Commercial 
television has made its mark, and 
the success of the Granada TV 
network's activities has encouraged 
that organisation to extend its 
space and facilities at the Granada 
Television Centre in Manchester. 
Fortunately, there is ample clear 
space adjoining the existing prem- 
ises in Quay Street and here 
will shortly be built what is claimed 
will be the biggest television studio 
in Britain. with stage space of 
94,000 sq. ft. Three of the walls 
will have glass wall panels, one of 

I rof. Boffin : " At last ! l'ail length I F." 
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them 941t. long and 7ft. high, to 
enable visitors to watch all tele- 
vision activities during rehearsals 
or actual shows. 

A special " tour " for visitors 
is planned. From the entrance 
hall they will pass upstairs into a 
modern cafeteria lounge, with 
double glass windows looking out 
into the stage ; audiences of up to 
350 can be comfortably seated here 
to watch the shows. Sound and 
picture will be reproduced on a 
number of monitor sets installed 
in strategic positions. The visitors 
will then continue the tour and 
watch engineers at work in the 
vision apparatus room ; the pro- 
ducers directing the action in the 
Vision Control Room and the 
sound engineers at their dials in 
the Sound Control Room. The 
new stage will require additional 
ancillary premises. These will 
comprise 23 new dressing- rooms, 
crowd rooms, a band room, prop 
rooms and so forth, the plans of 
which have now been submitted to 
the Manchester City Corporation 
and which have been designed by 
Ralph Tubbs who prepared the 
plans for the Dome of Discovery 
at the Festival of Britain. For 
some months the Granada net- 
work have been overtaxing the 
capacity of their original premises 
and have had to make frequent use 
of the A.B.C. -TV's Capitol TV 
Theatre at Didsbury during the 
weekdays. 

T.W.W. STUDIOS 

ALLIED 
with Granada TV net - 

work-so far as interchange 
of programmes is concerned -is 
Television, Wales and West, Ltd., 
with studios now being built on a 
one -acre site in Cardiff called 
Pontcanna Farm. In this case, the 
large stage will measure 80ft. x 
60ft. with a smaller stage adjoining 
together with control rooms, tele- 
cine room, dressing -rooms, scene 
dock and workshops. The premises 
will be entirely new, but the 
original farmhouse will be retained 
for offices or other purposes. 
Equipment is being supplied by 
Marconi, Cinema Television, Pye 
and E.M.I. -all of the latest type. 
The studio layout and organisation 
is planned for a " readiness date " 
of 25th November, though there is 
some doubt at the moment that 
the I.T.A. transmitter will be ready 
by then. There has been a hold -up t 
in approval of the siting of the 
transmitter mast at St. Hilary, and 1 

there is a possibility that an 
alternative site will hase to be 

found. Mr. Chapman Walker, 
T.W.W.'s managing director, has 
stated that 71 hours of programmes 
each week will originate from their 
Cardiff studios or its associated 
outside television camera equip- 
ment. A large proportion of the 
balance will be taken from the 
Granada Network, during the 
seven day a week operations of 
T.W.W. Mr. Chapman Walker is 
anticipating that at least 250,000 
TV sets will be capable of receiving 
the Cardiff transmissions on the 
opening day, which number will 
rapidly build up to over a 
million. 

FIRST HAND 
THIS first -class documentary 

series became nostalgic 
recently when 'Paul Johnstone 
devoted over half an hour to 
Brooklands, the famous motor 
racing track at Weybridge, now 
disused. This was a very well 
scripted mixture of interviews, old 
films and old still photographs of 
this wonderful racing track, inter- 
spersed with " live " transmission 
from the studio of several cars 
which covered themselves with 
glory on the track many years ago 
and which still glistened in the studio 
lights. The interviews with Lord 
Brabazon, Oliver Bertram, Capt. 
Eyston and Key Petrie were 
snappily carried out by Peter West, 
and the film sequences of various 
races at Brooklands were well 
selected and full of the exciting 
atmosphere of the great days of 
Brooklands, almost including the 
pungent smell of Castro! " R " 
lubricant which most of the cars 
used. I particularly enjoyed seeing 
the enormous " Chitty, Chitty, 
Bang -Bang," the colossus of the 
track, and the Napier -Railton 
special. Another BBC -TV docu- 
mentary feature of a mechanical 

SCOTTISH 
FURTHER recognition of the 

importance of a standard 
meter research service to the 
television industry has been given 
by a contract concluded between 
Television Audience Measurement 
Limited, Scottish Television 
Limited, the company which will 
bring independent television to 
Scotland, and the Institute of 
Practitioners in Advertising. 

The contract provides for TAM 
o supply audience data tó 

Scottish Television Limited simi- 
ar to that which it supplies to 

members of the recently formed 
Television Audience Research Ad- 

August, 1957 

type, but nevertheless of wide 
appeal, was the visit to the Tal -y- 
Lyn narrow gauge railway. I hope 
that both will be repeated in the 
not -too- distant future, like the 
Shell Le Mans racing film was. 

SERIES PROGRAMMES 
NEXT to the domestic comedy 

series, such as the " Burns 
and Allen Show " and " I Love 
Lucy," the American dramas of 
the wild west gain in popularity. 
These American TV films are very 
professionally made and are full 
of action to please kids of all ages. 
Shortly we will be seeing " Wells 
Fargo," a series dealing with the 
famous organisation of mail car- 
riers across America in its wildest 
and woolliest days before railways.: 
It is difficult to think of British 
equivalents to these fast- moving 
subjects. So far, the most successful 
have been period pieces, such as 

Robin Hood " and " Sir Lance- 
lot. " I suppose the British equiva- 
lent to " Wells Fargo " would be 
a hotted -up history of the early 
days of Pickford's or Carter 
Paterson ! A move in modc-rn 
style is A.B.C. -TV's " Electrode 
93 " from Birmingham, which is 
being sent out live from the Tele- 
vision Theatre at Aston. Other 
subjects that occur to me as 
possibilities for series treatment 
are adventures of Sherlock Holmes, 
mysteries of Fu Manchu, George 
Pearson's sensational " Vitus, the 
Man From the Dead," " Zigomar," 
" Protea," and the Nat Gould 
horse racing stories. Most of these 
have had successful appearances 
on stage or screen, apart from pub- 
lication in book or serial form. 
With the greatest respect to the 
successful " Robin Hood " series, 
we should give costume drama a 
rest -excluding, of course, " Robin 
Hood " itself ! 

TELEVISION 
visory Committee (ABC TV, AR. 
ATV and the IPA) and for Scot- 
tish Television to become a full 
member of this Committee. 

With the incorporation of 
Scottish Television as a menivberof 
TABAC, the value of TAM's con- 
tract with the television industry 
has been considerably increased. 
Already providing audience data 
to programme contractors covering 
all existing ITV areas, TAM will 
thus maintain a similar position' 
when the transmitter serving the 
Scottish ITV area opens on 
August 31. 
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C.R.T. ISOLATION TRANSFORMER 
Type A. 

100; s 106. 
106 ta 6. 
tutti, ith Io.' - '1'1111:1111 126 0,4'11. 

Type B. Main, input 21111 ''.111 1,, r,. M 

11111)1110 2, 4, 6.3, 7.3, 10 44041 13 44111.. 

two tops nbieh inewaa3 4,,Ilo 
"SO',, and '50",, .04,00 1003. Loo 
-lit:41.1r for roost, Cathode Ray Tubes. NI 4' 

ras ',oh. 
Type C. 1...6 ,,naoily 

with 2 ,,,It 
'ripa 220 240 sol, 11 

,11110 .11 3)11 I 

NOTE. Il seurmi 
r3pes o ilh T.N. - 

.uanleeted 

TRIMMERS Ceramic. 7', 
511 p)., 11; 250 pi.. 16; 51111 o'' I. . I 9. 

RESISTORS. All values. Iii 

100 olnisi I,. Ill,,,eg. 
satt t WIRE-WOUND RESISTORS 

1,1 e 511 25 111111) 10,000 111, 
15 ro aft I 1 2 

15.1100 ohms .00.4100 "hl,. 5 o.. 1 9 1,1 a_ 2 

12 6 PURETONE RECORDING TAPE 

1,200 ft. on standard 7" Plastic reels. 
Spools 5" metal, 1 6, 7" plastic, 4 3. 

FE RROVOICE 1,200ft. Plastic Tape 25 - 
SCOTCH BOY 1,200H. Plastie Tape 27/- 

tip TRANSFORMERS. lieao y 110Ty III N., 4 8. 
Miiltitatio, jar:h-pan, 6 6, Minint.1,44. 351. 416, 
L.F. CHOKES 11; H. siv., 5 - ; ill 11. 
ruiro.1.1 '6 1 10 I I, 12.6, 
MAINS TRANS. '11 ln A.. 1. 
.1 N. 4 ri.. 5 v. Vien4,1 4 I. S a., .1i11,. 25u),1,151), 21-, 

HEATER TRANS. '[.:; I, I 'Hm., 21/0 250 0.3 o. 
j tonie_ 7 g ; 10 os-. 2. 4. 6.3 I., 1j ,,n00, 50: 

ovin!. 2161 I , ri,ii ); 10.0. 
ALADDIN FORMERS soro. II,. 80. ; 1. n., 106. 
..3i FORMERS 5937 8 ior I Cans TOI 2. :lm ol. s 
210. ko,1 :in I. N 1;111., 2 - III., 1,1111 

TYANA. Mi.igst 7,,.1.!erbuz 511, I. 
J:11, 251) N 10 9, Solon Instrument In, 24-, 
MAINS DROPPERS. 611. s 4,11. slidels, .0 
,eqp. 75,1 "Mn, 4 3. .2 W011., 1,0011 010.0, 43. 
LINE CORD. )11111)., lilI ollnis per 1,60, IO') 
00016 por f 0,1 2-say.13d. per foot, 3-1,43. 7d. Per font. 
LOUDSPEAKER. P.M. 3 OHM. 2' in. 6,01,t0., 17 3. 

17 g. s 21-, 
34, 51 51014-4, El': ,. 21 22 d. 
ni ill. 1,....10001, 184, 15irr. I:. 5 .1,, 35.. 
Tsl, Tootter. I.s1175, 8 8, 121n. I 11,0eN 30.. 
,in. 11.15 11,1, rieiI, tappol 0.1'. 11.1l10f., 249, 
CRYSTAL DIODE n.E. '.. 2 '-. GEX39, 
BIGH RESISTANCE PHONES. 4,11111 011414:, . 102 or. 
MIRE TRANSE. Ma ion) : 1,39 es). J 116, ) 1, 10 d. 
SWITCH CLEANER 4144441 spont, 63 tin. 
TWIN GANG TURING CONDENSERS. 11)15 

olitrirdore 1hr. 1 /11. 0 121,1.. 19. "m. r..141.441 

sise s ith trimmer, los trinneer6, niideet. 
78; .11505 101,1.11.15anix, 7 d. 
EPEAKER FRET. Expatrie) Mold Si ker. 15.10. 
0, Nin.. 14!i n. 1211,.. 3,- la. 
GOLD MATH. l'in. 251,1..15/- : ;15111.. 10 -. 
Tygan 411. 5111. 10/- ft.; 211. 11111. o Ide, 51- ft. 

All Borel VALVES New & Guaranteed 
1E5 8 6 ' su 86 Elsol 11.6.E 1 14M 18 
105 86 ',/ ,1 10 6 ER(133 96 DA53,160 
114 8 ö !,1; 10 8 1111041 10 8' 12'13 
11702 31. 3 , 7 6 LI1FS0 08 OVE:2A 78 
3014 8 6 I, - 8 1.0, 01 126 III 11 100 

6 '. o, 7 6 13 '1,0 10 6.1444'14 12 6 
5144 8 6 4,.. 0 8 6 1:114,2 108 Is r00 106 
533 8 6 .10 I 7 6 DII 5' 158 1s l'0.1 I06 
524 386 ' 50 76 Ecl., 8 6 144 I,"44. 100 
Bahlti 8 6 7,7 82 1,/9 '14-2 126 1'104 118 
0E8 58 .'2,04; 716 OF:15 7 6 1'1,2 106 
6B136 7 6 1-1110 106 111411 10 6 r \ 01 106 
6B13.6 186 1 VI 7 10 6 LE,O0 5 1'3. S21 0,6 46 

gE.W11 8 6 1,11 7 10 6 ruilip. 
11 

613M7 96 11670? 108 1:1,50 88 s1'61 56 
6(116 
11)6 

186 1.11)011 
fi 1211E7 

108 -311. 
10 6'11E4,0 10 6 4B1-0-1 2i 88'66 

6F6 7 6 4'2E7 8 6 el'22 5 6. I "II 8,8 
tilT6 3 6 12117 8 6:1:1,:ut 5 61'1.41 06 
li.15 6 6 .i)21 10 6 

I 10 6'1 341 8.8 
6J6 
637 

8 e 
16 i,M L 11 8,1 22 106 

0106 6 6 5450 1 6 112,10 10 8 1 25 116 
65(7 5,8 011111:611 l',/.41 11 6. 579 106 
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1957 RADIOGRAM CHASSIS. 
TITREE WAVEBANDS. FIVE VALVES 
s.w. .6 ni. 911 ni. LAT EsT 311 1.1-.3111) 
M.) . 201 nt. - 550 a. 14321142, 1:144 I I111114 I, 
LS). 001 ni. 2,0411 In. E L41, 12444. 

12 ,::,,ni h allai-ante, 
.44.44. t'on 2:40 4. 1-orsy 66 ¡tel) slairl-Molium- 
Longdlrani. A.V.,'. and Negal il e 
4.2 ovato. chaosis 13! 5! o. 21111. ttless !Mal 
jlt o 41111., horizonlid or vertical 60 ailalde. 
2 111.1 ',mi, Four Knob., Wal,a11 tir hury. 
Aiigeol and ealiblutud. itom 

10 gns. 
V11011,1: Drpmit 85.5.0 and ,i, reurably 
payrnents .3 01. 
MATCHED SPEAKERS FOR ABOVE CHASSIS 
'111., 190: loin., 25-; 1111.., 30.. 

St Fi OSINIENi DEI) FOR ABOVI3 
11/11,116SIS 
(111,1-A110 * 

ti 1411I-FIDELITY .ti T414/11 '70(1E8{ 
1957 tI,s,IeI ttl'458 

7in.. 10in. 12i11. Records 
18. 33. 115, 78 g.p.tn. 

4 SPEEDS- 10 ItECOIII)St 
ith Stinfin O Pich-tin 

lin AND NEW IN .NIAK MUS BOXES 

04 II PH ICE 1915.0 1..4 rip 
TEHNIS : Deposit £5.5.0 and six 

monthly Ira) ments mm« £1. 
Space 141.41l1143s1 141n. X 12':In. 

alios e and Sin. belon'. 

B.S.R. MONARCH 4-SPEED RECORD 
CHANGERS 1957 MODELS 
Brand new and fully guaranteed 12 months. 

Designed to play 10, 33. 45, 78 r.p.m. Records, 
7in., 10in.. 12in, Lightweight Etat pick-up, 
turnover head, two separate sapphire styli, 
for Standard and L.P., cash plays 2,000 records. 
Voltage 20.250 A.C. 

OUR PRICE £8.15.0 each, Post Free. 

Terms : Detcsit £5 and 5 monthly payments 
of D. Spare required 14tn. I 12:in. 5in. 
above and 3in. below. 

AMPLIFIER- RECORD FRAYER CABINETS 
I 551,1105 shre 16;in. s 13I o. ill, 0111.., mith 
motor 110001 14 0 12j M., 83.3.0. 

GARRARD RC 80m 3 'pest .4100,-hange 
versal 1C /III' 100-250 ulls. 1,1,1 lek, 227.10.0. 

OUR PRICE 115.15.0 tolsI 5 1.--, 

TRANSISTORS. .todio, 19- ; 11.1'. 221 1144 

21,-. 

SUPERHET COIL PACK. 270. Rhinite,. 
2110. 11 2,01, 0 '/in. 131111/1 "Q" bust 

I,..1 Short, Melli11111, Long, 'tram 
s1t hing. single hole lising r dh etaaree- 

I 5,11 )1iagran)4.00. eireuit. 465 Keis 

B.S.R. MONARCH. 44-speol Motor and Tune- 
table o reketing SII iteh for 33, 45 au.1-118 
r.p.no. records. 100-120 v. and 200-250 ,..4.1% 
S'I ,'p, Also R.S.R. MONARCH t.ightoeight 
Pick-n1, ri fh koos X161 t ,1111,1er hea41, ,eparate 
Sapphire styli for L.P. and Standard ro.ord.. 
SPECIAL OFFER, THE TWO : 04.12.8 post 7,6, 
14 0 121111. l'ut Out board, 8 

CRYSTAL MIME INSERT by prroi6ion 
61ze only 11 s 3 161n. Eargain 

l',1, / 66, X,, ortensf0rnorr requ''11,1. 

37. 

TELETRON BAND III CONVERTER 
For London, Midland and Northern I.T.A. 

MARK I 
Suitable all T.V. makes. T.R.P. or Superbet. 

. ,66uponents, .hossis, o irirat 
. COMPLET E KIT for mains operation 

25-150 v. A.11.. £3.10.0. 
As ABOVE less POWER Requires 
200 20 nIA.. it 't', 6.3 v. .6 a. L.T. 02.5.0. 

Mark II cascode fl extra «eh Kit. 
JASON F.M. TUNER COIL SET. 28', 11.F. 
s61, mirial 1601, 06,411Lier ,soil, loo, 1.F. Data- i, tnero 10.7 SI,' 160e1' tne I tansfooner mal 
heater ehtike. Isal; using four 6AEri, 

.1.13, I loassis and 1.131, 19/8. 
,0113I lete JO 1,111 F.M. Kit. 45.18.8. 

Slit), Jason superior ealibratdd dia]. 28.15.0. 

Volume Controls 80 ,!7;, COAX 
1.0,)g (4 ilar111- Se0001,ir spie'ed 1`0,y- 
teerl 1 year Si irtget t)rent. irosir West. lin. 44n. 
111,01141 ohms to 2 Meg. Stranded osire. 
Xo . 11.P.So. 1.54,e, eut SII'., au yd, 

sTAX 11CD 
Lin or Log 7nn,I.s. iia,. Coax yd. 

COAX PLUGS ... 1 - DOUBLE SOCKET .. 13 
SOCKETS .. 1 OUTLET BOXES ... 4 
BALANCED TWIN FEEDER, yd. fld. so or 3,111 ohm,. 
DITTO SCREENED per yd. I -. SII ohm., nui4. 
WIRE-WOUND POTS. 3 WATT. Ani-set Ale, 
T.V. 13 pe. All ana. 11., II., 3- o 
5,1 K., 4.. rrartron 51) K. 1,1 2 3 
WIRE-WOUND 4 WATT. Pots 211/t. sti(Jn/,'". 
Val ms, 1.11) 11111110 11/ .111 t . 5 6 : 10,1 K., 8 S. 
CONDENSERS. sds, runt. 7 k, 
T.C.r.. 5 6 : tOil 1,1, 211 3,3 9 6 : 

11111 ln. 10 .M111 III 
Miens 83. ; Tribirlar 5011 me, ro .111 11151.. Ad. ; 

.05, .1, 1 - .25.1 0 -.14)5 1 9 .1 .L/9 9d.. 

.1/61111 N.. 1,2 ; .1 2,11:0 oh,. 4 -. 
CERAMIC CONDS.. ..; pl. li1 .111 10d. 
SILVER MICA CONDENSERS. 1.1. I 

pf., 1,- 6161 III, 1,, :Lilial pf . 1 3. DITTO I 

I.F. TRANSFORMERS 7/6 pair 
485 Kr s Slug tuning Miniature Cao. 2/in. r 
lin. x 1M. High Q and good bandwidth. 
By Pye Radio. Dota sheet supplied. 
Wearite M800 1F 905 Kg s, 12 13 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 

1 I. 2 - ion 4...) 4. 2 - u Ill Toul 1. 
i 4. 23 0 0,51111,46 144 10 6101 N 

4) I. 2- 5 15 .150 5'.", 21i 161 s. 
N. 23 6.,J .l',l',,Il1 
I. 2 9 CAN TYPES o2 191 . 

I 0, I. 3 8 I JIIJI 3d.: 55 or 350 . 

50 

55 
48 
6 

.61 o. 4 - in -SI. 4. 3,840141 Inn I. 119 
I I 5 6.12 2,50 4 lori 255 275 s. 

1 g 51 541 N. 56 12 
I g 041 12 N. 3 - 1,tnn 100/ 6 

2. 1 l04?,,,5. ; 66 
5 6 ha,. 'F 'i"' 512, 0 500 A. 3 - T lit 0110 . 4 

sENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. hs 22 2 Lt ., 5.- ; 1,3 411 1.2 
LA.. - : 5(3,I3, 3.6 LN.. 76: E3 11-1 .. S_1 
E3,1410 k., 146. MAINS TYPE CONTACT 
COOLED 2.7)). nt 1., 88 2511 oa, :1 4,, 58, 
COILS Wmiri te, " P " 13 ne. 3.- eseh. 00mor Eldifet 

" 13 po sill. '1.1.1 444m, 4'- AII range,. 
TELETRON. Med. 1%11.r., u ii h ,euetioll, 3 0. 
FERRITE ROD AERIALS. M.w 9 : M. 3 I... 12 B. 
T.R.F. COILS k BK 7 - pair. H.F. CHOKES. 06, 

ALUMINIUM CHASSIS. Pi S.1A .g. notirille.i. 
14 Oh 4 Rides, isete41 cimier.; mnl lait icr 1-10 

Bolus. 111 'a. side6, 7 4 in- 4 5 ; 9 s Oin.. b 9 
Il x 7in., SS ; ln x Sil,, 61 : 14011ìu.,10.6; 0 lIlo,, 
IS N 14in.. 12 8 : 16 I Di 1, :MM, 126. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
2. 6 .44' 17 v i 4441114.. 8 1) J 2 a.. 112 ; 9 a.. 17,6. 
CHARGER TRANSFORMERS. Tapped inp0t 2110/ 
250 n. foe ellarging a1 2. 8 ne 22 s, t .''r.. 13 6 
2 loop., 15/8: IIIP.. 21.. 
VALVE and T.V. TITRE ...Diluaient 1,001,, 5, 
TOGGLE SWITCHES. SALE -. 345. 11.1'.D.T.4... 
WAVECHANGE SWITCHES. 
5 p. 4-way 2 wafer, long spindle 
2 p. 2-way. 3 p. 2-way, short spindle .. 2 8 
2 p. 6-way. 4 p. 2-way, 4 p. 3-way, long spindle 3,8 
3 p. 4-way, 1 P. 12-way, long spindle ... 3 6 
VALVEHOLDERS. Pax. lot. Oct., 4d. EF58, BASS,. 
ed. 112A, CRT, 1 2. Eng. and Amer. 4, 5, 6, 7. and 
9 pin, MOULDED Maeda and Int. Oct., (Id. 
B70, BU. BSO, BOA. 9d.. B70 with ran, 1 6. 
VCR97, 26. BOA with cm, 2re. CERAMIC 
1170, BU, lat. Oct., 1:-. 270 with men. 1 9. 
BLACK CRACKLE PAINT, air timing. S - tin. 

NEW AND ENLARGED SHOWROOMS NOW OPEN 
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Please address all Mail Orders correctly a, below 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY-(Wed. 1 p.m.) 10 putt 

rH. THO 1665. Buses 133 or 68 pass door. 48-hour postal sery,ce. P. &P. II., E2 orcers post. ftec. (Extieii. 
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BAND 3 T.V. CONVERTERS 
12 months' guarantee. I/6 extra C.O.D. 

For all I:T.A. stations and all sets except Philips 
(see next column). 
State B.B.C. Pattern rejector fitted. All fully 
wired, aligned and ready for use. All with power 
pack, knobs, aerial switching, metal rectifier and 
2 valves ECC81. Direct switching from B.B.C. to 
I.T.A. Fine tuning on front. No drift. 
DON'T FIDDLE at the back of your set, our 
converters have rubber feet to stand on top where 
you can reach. 

£4.1.6 
( P. & p. 

2,/6) 

With metal cabinet 
as illustrated. Stove 
enamel grey hammer 
finish. 
Or Walnut cabinet, 

£4.17.6, Lizard Rexine, £4.12.6 (p. & p. 2/6), 
Or chassis, i.e., less cabinet, £4 (p. & p. 2/6). 
Variable attenuator, 7/6 (p. & p. 1 / -). 
Aerial Splitter, 8/- (p. & p. 1 / -). 
Band Ill Aerials, mast mounting : Carr. Paid 

3- element, 27,'- ; 5- element, 35/- ; 8- element, 55/ -. 
Low -loss Co- axial, 8d. yard. 
Tinted Perspex Screens (by I.C.1.). 

14? in. by t lin.. 6 6. Carr. paid. 
Our aerials are suitable for loft mounting. 

Watch for our new Bristol address. 

HERE IT IS 
A SUPERB "ADD -ON " 

CONVERTER 
Designed and made by a 
world- famous organisation 
regardless of expense. Tun- 
able over the whole of 
Band I and Band Ill to give 
one Band I and two Band Ill 
stations at the turn of the switch. Acts as Two -valve Pre- 
amplifier on Band I. Valves PCC84 and PCF.80. No 
drift. In Moulded Bakelite Cabinet, 84in. x 4 }in. x 6M. 
high. With full operating instructions. Built -in Power 
Pack added by us. Separate gain controls for I.T.A. and 
B.B.C. Not recommended for T.R.F. receivers, owing 
to danger of re- radiation by receiver. 

/5.5.0 (plus 2/6 p. & p.) C.O.D. 1/6 extra. 

CONVERTER available for Philips' receivers in the 
above bakelite case, complete with built -in power pack, 
at £5. 5. 0 plus 2/6 p. & p. C.O.D. 1,6 extra. All con- 
verters by return of post ; aerials by rail. 

A CHEAPER YET 
EFFICIENT BAND III 
CONVERTER in Walnut 
Cabinet, size 9m. x 6in. x 
5i¡in. Available at £4.7.6 
(p. & p. 2/6, 1/6 C.O.D.). 
Chassis by another well - 
known T.V. manufacturer 
and incorporates Power Pack. Valves PCC84 and ECC81. 
Direct switching I.T.A. to B.B.C. 

THE CONVERTER PEOPLE - GLADSTONE RADIO 
82B, Ii1GH STREET, CAMBERLEY, SURREY. `OPEN SATS. TO 5 p.m. 

CHASSIS 
Let us supply the chassis for your set. We are 

specialists in this field and actual makers of 

aluminium chassis. Supplied either plain or with 
the large and awkward holes already drilled. 

UNDRILLED ALUMINIUM CHASSIS 
4 sides IZin. deep 2 sides tin. deep 

Welded Corners lin. x 4in., 3/- ea. 

7in. x 4in., 4/3 ea. 9in. x 6in., 4/- ea. 

9in. 

ilin. 
x 

x 

6in., 
7in., 

5/6 

6/6 

ea. 

ea. 

Ilin. 
13ín. 

x 

x 

7in., 

9in., 

4/9 

6,'- 

ea. 

ea. 

I3in. x 9in., 7/9 ea. I4in. x Ilin., 7/6 ea. 

I4in. x Ilin., 9/- ea. 16ín. x I4in., 9/6 ea. 

Send sketch of your requirements for 
prices by return to:- 

Oliver & Randall Ltd. 
53 Perry Hill, London, S.E.6 

EDDY'S (Nottm.) LTD 
(DEPT. P.T.) 

172 ALFRETON ROAD, NOTTINGHAM 

THIS MONTH'S SPECIAL OFFERS 
CAR RADIO AERIALS 26/11. Postage 1/6 each. Brand 
new, best quality chrome. Please state side or wing fitting. 
Co -ax lead with terminals for above 6/- extra. 
MU -METAL SCREENING CANS for mike transformers. 
5/6 each. 6d. extra post. 
RECORDING TAPE. 1,200f'. reels. Good quality. 9/II 
each. Postage I/- each. 

Any parcel 
insured against 

damage in 
transit 

6d. EXTRA. 
AZI 12/11 
CY3I I2 /II 
DAF96 9/6 
DF96 9/6 
DK96 9/6 
DL96 9/6 
DM70 7/II 
EABC80 7/6 
EB91 6/11 
ECC83 8/3 
ECC84 10/11 
ECC85 9/- 
ECH35 9/ 
ECH42 9/11 
ECH81 8/11 
ECL80 8/11 
EF39 5 /11 
EF40 10/11 
EF4I 9/6 
EFSO(R) 6/11 
EF80 8/3 
EF85 10/6 
EF89 9/6 

NEW AND GUARANTEED Postage and 
Packing 

6d. per valve 
extra. 

over f2 FREE 
EF9I 7/11 UBC41 8/11 6X4 6/11 
EL32 5/11 UF42 13/6 6510 4/11 
EL84 10/3 UL4I 9/11 6U4GT 13/ I I 
EY5I 9/6 UL84 9/6 I2AH8 10/6. 
EY86 10/3 UY4I 7/11 1217GT 9/6 
EZ80 8/3 VUIII 1/6 12K7G 8 /3l 
EZ8I 9/11 IRS 7/6 I2Q7G 9/3 
GZ32 12/6 155 7/3 125)7 7/11 
MS- PEN(7) IT4 7/3 125K7 5/11 

9/6 3V4 8/6 125H7 5/6 
MSP41(7) 5Z4G 8/3 1457 12/11 

9/6 5Y3GT 7/6 I9AQ5 11/6 
MUI4 8/11 6AT6 7/11 25Z4G 8/II 
PCC84 10/11 6BA6 7/3 35A5 10 /6 
PCF80 9 /II 6816 7/11 35Z4G 8/3 
PCL83 11/9 6B8G 3/6 35W4 8 /11 
PL82 8/11 615M 3/11 80 8/6 
PL83 11/6 6K7G 2 /II 954 1/6 
PY80 8 /II 6K8G 9/6 955 3/11 
PYBI 8/3 6Q7G 8/3 956 2/6 
PY82 8/3 6V6GT 5/11 958 3/11 
UBF80 9/6 6V6M 7 /II 807 3/11 

C.O.D. & C.W 0. ONLY. NO LISTS. TRADE ENQUIRIES INVITED. 

VALVES 
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PRACTICAL TELEVISION 

The Editor does not necessarily agree with 
the opinions expressed by his correspon- 
dents. All letters must be accompanied by 

' the name and addeem of the sender 

(not necessarily for publication). 

TRANSISTORISED TIMEBASE 
SIR.---With reference to your article on the Tele- 

ision'Socicty's Exhibition (May, 1957), you give 
it circuit and text for the transistorised timebase 
unit by the G.E.C. which, I think, requires correction. 
V3, in the line timcbasc section, is shown, and des- 
cribed as a P -N -P transistor, when. in fact, it should 
be a N -P -N type. Perhaps this mistake has arisen from 
someone misinterpreting the circuit symbols for the 
two different types of transistors, in which case it 
should give added strength to the argument for 
standardised symbols for transistors. Another 
point about the circuit concerns the resistor from 
the collector of V2. the frame sync. separator and 
slipper. Should this be 
a 22 k!.? and not a 15 k!? 
resistor as shown'' 

Getting back to transis- 
tors in general, what about 
an article by one of your 
expert writers describing 
the exact functions of 
transistors? We all know 
how thermionic valves 
do their work, with the 
function of each electrode, 

"but transistors seem to be an unknown quantity to 
ihtost people.-GORDON WHITELEY (Rotherham). 
; [Such am article has already appeared.- ED.] 

COLOUR TELEVISION 
SIR, Lt a recent editorial you referred to the 

chaos which is being caused in America by 
a too premature introduction of colour television. 
This not only spoilt the sale of standard mono- 
chrome receivers but it also had a disastrous 
effect on the sales of ordinary broadcast receivers. 
I know people in this country are deferring 
scrapping old -fashioned 9 -inch TV receivers 
because they fear that \vhatcver set they now 
buy. will be rendered obsolete very soon by the 
introduction of colour TV. As a dealer i am 
glad to note that you are campaigning against 
the commonly held belief that colour TV is 
imminent. When it does come viewers will still 
be able to receive the programmes in monochrome 
as at present. For my-own part, having witnessed 
most of the colour TV demonstrations 1 think 
it has a long way to go before it has reached 
a standard comparable to colour films. It would 
be a great mistake for manufacturers to go into 
production in colour TV at the present state 
of its development. Baird made the fatal mistake 
of marketing his crude Nipkow disc machine 
without. he it noted. giving any credit to the 
real inv entor -Paul Nipkow) before even that 
was ready. Thousands of these machines were 
sold which failed to receive pictures and caused 
dealers no end of trouble. We were, of course, 
all very new to TV in those days, but in many 
rases when the firms' service engineers were 
called in. they too failed to achieve any results. 
There was always the stock excuse of fringe 
areas. screening, steel buildings. etc. 

One more point. Is the British public really 
waiting for colour TV ? I understand that such 

sets at present are extremely troublesome and 
they are certainly likely to be very costly. -J. E. 
StELLE (Paisley). 

DABBLE AMATEURS 

SIR.-Amateurs 
are more and more tending to 

encroach upon the livelihood of the recog- 
nised dealer. In my district I am expected to 
supply spares at trade prices to customers who 
claim that they wish to carry out their own 
repairs. Their calls, however. arc far too 
frequent for this to be true and I have evidence 
that they are really spending their evenings as 
travelling servicemen and. of course, greatly 

undercutting prices. I do 
not in any case grant 
trade discount and charge 
full retail prices, but 
these amateurs arc still 
able to quote below my 
prices because they 
have not the overheads 

i of rates. taxes, staff, etc., 

i to meet. 
know that in some 

districts so- called pro- 
fessional servicemen have brought our trade into 
disrepute through their extortionate charges 
and utter incompetence, but in general the trade 
is insisting upon a high standard of ability and 
the charlatans are dying out. It really is too 
much, however, when a customer comes in with 
a set and asks me to line it up because he has 
not the necessary apparatus. One customer 
even asked if he might be allowed to use my 
test gear ! He had not even bought the spares 
from me. 

t realise, of course, that many of your readers 
are extremely knowledgeable and know as mach. if not more than, some radio dealers. Armed 
with the service data which you regularly 
publish and with the assistance of your explana- 
tory articles they are well able to. carry out most 
of the major repairs. My solution.to the problem 
is that Ideal dealers should themselves employ 
these part -time workers in the evenings even 
though they prefer to work at home. They 
would call at the dealers for work and be paid 
an agreed fee when the set had been returned 
and had passed an acceptance test. Dealers find 
it difficult to obtain skilled staff. Most of them 
are in arrears with their work and cannot give 
prompt service, and this might provide an easy 
solution to the labour problem.- ANTI-DAI3ttIER 
(London E.2). 

SPECIAL NOTE 
Will readers please note that we are unable 

i to supply Service Sheets or Circuits of ex- i 
i government apparatus, or of proprietary i 
i makes of commercial receivers. '.Ve regret i 

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

SUPERVISOR SERVICE DATA 
SIR, -Many of your readers residing in my 

district have built your very successful 
Supervisor. Indeed, I built one myself and 
showed it in my shop window. offering to help 
local readers who had encountered difficulties 
in construction. Could you publish service 
data for this receiver for the benefit of dealers 
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who are often called upon to service the Super- 
visor ? 

I am not one who is opposed to home - 
constructed receivers. and indeed a local radio 
club meets once a week in my workshop and 
I allow them the use of myi equipment for a 
nominal charge per week provided they do 
not undertake private servicing. I have found 
this arrangement pays handsomely, for the 
members have recommended me, and I have 
sold a large number of receivers as a result and 
greatly increased my clientele. Yours is the only 
journal of real value to the keen television viewer. 
and I happen to know. although it is produced 
for members of the public, that large numbers 
of dealers also take it. I have my copies on 
file in one of your loose binders and with the 

' indexes to each volume I find the issues most 
useful, especially when I strike an obscure fault. 
-DEALER (Hemel Hempstead). 

RHOMBIC AERIALS 

SIR.-Re 
Rhombic TV Aerials (July issue). the 

rhombic shown is horizontally polarised (as 
American TV radiations are) and thus is of use 
in this country except where the required trans- 
mission is horizontally polarised. 

To use it for the majority of our transmissions. 
the rhombic would have to be stood up on end. 
with the obtuse angles at top and bottom. Owing 
to the height required, especially for Band I fre- 
quencies. it is then not a very practical proposi- 
tion. 

A better arrangement is the half- rhombic in 
such cases, where only the two top legs are needed. 
supported by a mast at its apex. Terminating 
resistance is then 300t2 and matching can be 
effected by Q -bars at the " receiver " end. The 
ends of the aerial can be brought down to ground 
level, though for convenience the Q -bars can be 
mounted on short wooden posts. 

I have used such an aerial myself in the days of 
" A.P." when signal strength here was very low 
-of the order of a few µV only. The half - 
rhombic produced far more signal than a 4- 
element Yagi array. and the front /back ratio was 
far superior. Passing cars produced little more 
than a momentary " burp " as they passed the 
house. 

In my case the Q -bars were two 5ft. 6in. lengths 
of tin. water -pipe. mounted on stand -off insula- 
tors. At the end to which the co -ax was termi- 
nated they were spaced tin. apart, and the other 
ends were opened out to produce the maximum 
signal strength. This distance was about 6in. The 
top bar was joined to the aerial wire, the lower 
bar being connected to an earth spike. The two 
legs of the wire were three wavelengths long 
(about 6bft. each leg) at 43mc /s. The mast was 
52ft. high. and the spread at the bottom of the 
aerial was about 90ft. This aerial, good though 
it was, had to be abandoned due to stray earth 
currents from the trolley -bus system causing 
random noise.-W. E. THOMPSON (St. Leonards). 

THE PRE -WAR P.T. 

SIR.-How 
many of your present readers were 

also readers of your earlier essay into the 
field of television journalism -Practical Tele- 

TELEVISION - August, 1957 

i ilion and Short Wave Review, the first issue of 
which was published in September. 1934. and 
which ran until November. 1935 ? I have all 
of the issues and shall retain them for historical 
purposes as they contain everything one wishes to 
know about the early days of television and disc 
machines. mirror drums. mirror screws. etc. I 
spent a small fortune experimenting with those 
crude devices but I do not regret it. The journal 
was then of course ahead of its time and 
it suspended publication. -E. J. S. (Dorking). 

BAiRD AND TV 
SIR, -It is quite true as you state that Baird 

was not 'responsible for inventing high defi- 
nition television and it is equally true that he was 
not responsible for inventing the disc machine 
which is now defunct. I was stupid enough to 
buy one of these machines at a time when thirty 
line transmissions were taking place; it was only 
on very rare oc_asions that I got a very hazy 
picture. The machine itself had obviously not 
been designed by anyone having the slightest 
knowledge of engineering. It was crude in the 
extreme. It seemed to me that it had been 
designed and made by an amateur, instead of being 
handed over to skilled engineers to be modified 
for mass production. As a fact it did television 
a great amount of harm at that time, because 
members of the public who asked their friends 
how the set was working, were informed that it 
was a flop and seldom worked. Some even used 
harsher terms. How a company could market 
such a device. I do not know. But it must have 
put off a lot of would -be customers. It is my 
view that Baird was experimenting for his own 
amusement with Nipkow's disc, a financier saw it 
and Baird had not the courage because of his 
Scottish vanity to admit that it was a crib. - 
H. D. Lewisham. 

[Baird did not of course invent anything to do 
with modern television and very little in connec- 
tion with low definition television, and it is right 
that in the interests of historical accuracy, and 
before history gires the credit to Baird as they 
hare with Dunlop and others, that the facts should 
he widely known. On the other hand it is only fair 
that credit should he giren to Baird for arou'ing 
interest in the subject and setting trained minds 
to work. There is nothing in television to -day 
for which credit should be given to Baird. -Et).] 

BOOKS FOR TV ENTHUSIASTS 

TELEVISION PRINCIPLES AND PRAC- 
TICE by F. J. Camm. 2nd edition. 25s. or 26s. 
by post. 
PRACTICAL TELEVISION CIRCUITS 
by F. J. Camm. ISs. or I6s. by post. 
BUILDING THE " PRACTICAL TELE- 
VISION " RECEIVER by F. J. Camm. 
3s. 6d. or 4s. by post. 

From all newsagents or 
from The Book Department, 

GEORGE NEWNES LTD., 
Tower House, Strand, W.C.2. 
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Presenting the new 
HOMELAB range of SIGNAL GENERATORS 

TYPE 2 

100 kc /s. to 100 Mc /s CW or 400- modulation. Audio signal 
for amplifier tests PRICE : E4.10.0d., p. & p. 5/- 

TYPE 12 

100 kc /s. to 130 Mc /s. Sine and square, wave modulatioi 
at 1,000 Sine or square wave signal for amplifier tests 
PRICE £8.10.Od., p. & p. 5;- 

TYPE 20 
An AM /FM signal generator covering all modern radio and 
TV requirements up to 240 Mc /s PRICE £15.15.0d., p. & p. 5/- 

Send stamp for full details of above, and also our Mullord 
FM Tuner complete with power supply PRICE : EI2.0.0d. 

HOMELAB INSTRUMENTS LIMITED 
615 -617, HIGH ROAD, LEYTON, LONDON, E.10 

Telephone : LEYtonstone 6851 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE `.'A'_ YE SPECIALISTS 

EXPRESS SERVICE : : : 

38, 
FOR ONLY Sd. EXTRA PER ORDER WE WILL 

C.O.D. ORDERS RECEIVED BY 3.30 P.M. EITHER 138, CNALCOT RD., LONDON, N.W.1 INSURE YOUR VALVES AGAINST DAMAGE IN 
BY LETTES. PHONE. OR WIRE, DESPATCHED TRANSIT. ALL UNINSURED PARCELS AT 

SAME AFTERNOON. FRI, rose 9090 CUSTOMERS' RISK. 

8.6 '1,13 
13 3-':11.., 6.6 'wig 

'1:, 6- 6wr 126 61'17 
17 12 6 ':A.' 8:-0Y::2 

1106 10 6 0 11::, 5 _ 00:1:1 

1115 11 - 76':r.n 
,1I.1 8 011:, 66 0,1101I 

11.I15 5- 0151J ' 111111 
I1.\5 5 - 'i1M6 9 - ':.151: 
105 11 - 01):', 7 8 

187 8 6 0 41l1 10 - 0.1:'':'0I 
173 : 6 'íA'rr, 86'i3': 
'14 .,índl] 6- 0.17u 

11 5 - ':117 106.6.Gr'r 
24l1 12 6 05,1: 4- 01:7'. 

20 4_ 6n05 4 6':1: :' :' 1' 

2117 3,: 7 6 01110 7 6 "\' 46'iII1Ai 6 I: ;I' 
11 01116 8-'''1.1':'. 

: \5 " 0n117 11 8 rJ ,' : 

.I:7 S 6 611106 66 ,:I.711 
5- 611117 1 0 - 0 1 . I , 

, 0 1 9 - 10-'í07 
98 

;i11\0 
H31'7 8 6':g71: 

6- 1a'I i,t7 r1' 

6 6 í I17' : 

8- 1; 66 " 07 

11 126 e, 8-6 - 
10-'' 

I'I 
126 41,i 17 

.1:: 

.1' 
7 0 ':1 

10- 110 
10 6 0,.17 78'' 1(7 

1: 6 66 ',-I.71 T 
.7.411 10 - 001 15- ': .'.I' 

6 6' - 

106 I .i T 
n_ ,:' ', 

13- 6I'7 8.6 I"11rn1 - 
9 6 0 \ 7 - 12.I:51:'0 4- 

12'6 0,\':1:'l' 7 - 12.17':'r 11.-, 41 MP 
106''\: -_.12K;r.T86.11M'rl 
12 6 00 .,'rl' 68'. 12N01:T14._':,ur.i 
66'7.1,I 1211,12Q:I:T S6in'I1.66' 
26 ';7.:, 12.'6.1'27.17 8607 
3 B'i 1a112 12 6' 1.271'7 7 6 :r 

5 - 717 12811271:7 7 1110i 11T 

5 6 7 1 ; 7 8-!123117 56I0IyPT 
8- : 8,-11 2737 8,_ 172 

58'7-; 8'-11I27N7 8'-!77 
6- 7117 8-I 120117 86 70 
86.747 P-,19sR7 86 e0 
5-,7F7 88112'1';1: "6 03 
6-,7Y4 8-!12Y4 16 8 
8-'" I l:l 9-, 1 1117 70 6 150112 

7 11- 01,2 3-11177 14- 2101.1' 
10- I,,cl 15:-09111. 10-07 
9- 104'2 18 -' a" I7l 12 7 .16 4 

8- I0E1 15-I'2'11.1 136 ,0 

I - 1: v."' 10 6 1.1171 6 6 001 
l' 86 111ri:: î6 KIk'a 15- I:0I2 

12'6 I 6 6 Hlil':1 7 6 0.1.32 
î 6, I:.rJG 8'8 F:Br.II 10 - 01.11 

12 8' 10 6, 7: n F`7a 9 6 El, l2 
1' 8,6' 1-,:, 126,7:ISF'60 9,8F:1.01 

8.6 r\2:I. 108'6''.5'2 56.1:1.01 
8 6, \'12) 30,- 7:1':rl 8 - 1:1.91 

12 6 r'I 3 -, Elv'31 15 - 1:11:4 
15- Ilü' 106 Ell '1P2 108 EN.Ou 
4,6 003 5 -I E11'33 8 6 FIN 51 
8- 1177 661F?'4':5 8.6 1:1"<6 
88 1/.1X32 11- 0C1-0 15- 7:7.d.1 
8.6 I11FJI. 7 6 61'1'11 S 6'1:010 
8 8 10AP9'i 9 6 6X1'T2 76 II/.11 

15 - I Il'l'99 - - 6X'Ss 9- 1:709 
ISí- 10,33 Il - E'1.04 10 -' 1'.701 
3_ 101+91 ",- I.3.0.73 96'',Z:;n 
81 01'91i 96 EI'''!'I 56.':7:02 

128 10113 8 6 E11.0a 12 6'':7::1 
10'8 101170 8 6 1:'1'02 12 6. 11:01 

8-6 1:111:l:, 9 6 170:1 12 6 
126 ;''1I 10- 111C90 10- 
8 6 1-1101 8-'111:_':1 106 
10- ,1-I."' 9-'11I.11 7 6 

96 106 111.13::111, 
15- SE:"{ 46& 12,6 
98 !1':175 9- 111'112 20,- 
6- iF:C, 6-.45-112A 8- 
9 - .040 12 8 I:1.35 8 6 
96 :I'll 96'NT2 5- 

108 ?F12 126,6'03313 10- 
51'J' n 4, 7- F:'rl l _- 
:1'J, El 5- 1C063 6 6 
?11 5.- 1,'l'1001 66 
:07:i 10.6. K'í'11 ri:: 8 - 

:Fwl 8 8 
SI''] 7,6 
ì0-0 12 6 

1 ,.n1 Firs grade good. only. 
,enonds or r ( . \" 

r IPlease Inquire for ere valve. ; wr ernan diode o ''' 
transistor not lisled d. stamp please, or pFoner n . - . 

1 3 - I 1 ' l l 1161-r-,101:1 9_ 050 3_ nH77 
S-.1"1'I, 12 8I2ò744i 9- 1 i':l - 11X:12 
8 6 I"1.11:: 8.81 ='':i7,:, 10 8 Ina31. 12 6 111(01 

n'l'I:I 1781 :,70,u9' 9 6.--::1 126 01,0.2 
E 6 I I I:3 15 - ' 7 8 7 1'.':1 5 - I 11< 96 
88,1'2:41i 86'' 7 7375 76 101.2 

88,1241I7 8-:', 7.8!' S8101.ia 
6- 1`24111 106 :'^ I 126 n 56 111;42 

8- I-I 1'00 10 8 128 90110 6 - 101g1 
56 125'07 86 "I.1 128 :51'01'15,A 111.90 

8-,X216-7 76 :"'I I 12.6 66 111.1111 

7 8 0211,7 9 _ ,.I'1._ 1í16 Si III. 105711 86 
7 8 12n 1r{ 'e _., 7 6 DIM 15 - Is a:,n 2- 

14- 1_140' 10- '.1 I-1íf A1' Pi 8- 7:A7'S 96 
76 r -I, :;0- 30- A1.0a 10- E1 Ili 07.8 

12'8 11'1 7'8 1{91'91 9 - 

9,_ K'Tll'r:; 6'- -I"'I - 1"l.v't 15- 
8'8 N'l'211 8- Ql'2215 128 I"I.,I 11,8 
5,8 1C'1"/,rra 108 8 6 S 8- 

108 1.6:1 6'- 1;01:i1' I:, r511 86 
11.- 01111 

- 
10 8, 1' 105 10,6 

15 - 5H1.1 i8 N12 14'-I\1507 5.- 
10 6 M1II.110 -.lei 12 7 V1.9.192A 63 
5- 126 01'1.7) 15-.VMPll:15- 

10 - 111!3 88 01'11 36 502'7) 126 
108 H711 88 102 12 6 VP-07) 15- 
1081\7n9 106 -l'nl 3 'cCls'; ' 
10.8 01':3 9-'1H:;'r1' 25- \1"'3 66 

6 8 0113 9- 1 P2 106,\l'41 86 
8- '01 36 16 12- 51133 126 

10 8' '.1111'.. 7 6, YT61 l 5- 
8 6 15 - 13 8 1"l' 501 5: - 

10- '0I 8- :L 9-,1Y76 8:6 
10 - \X85 12'8 :II 7 8 \1 77 6 6 
12 6 v'Fla "- - 6- 001 12'6 
14- v'F71 116 70 8-\r.5 10- 
5-' 'r1.+2 128 - -- X6'; 116 'r l :: 12 6 

1111 
25 - 

.1:0 1:, 19'8 

.EN 16 86 
'1.0I 13 6 
'1.02 9'- 

1.0:± 11 6 
'11211 12 8 
,N12 4- 
'111'111 8$ 

1 11-.1'1'1'4 3:8 E1Fi2 10:8 
'1' 9-'A%a1 126 7:11111 2- 

i:: 106 117119 9 - 01141 9 6 

.1 -1 O _ 

1 7 6 
96 

e:,I 15- 0705 14- 
.12n 15 -' \ 79 12,6 
wl 86IX01I.d1 4- 
.\111'"' \F\\1,1 86 

108 XI'1'12 66 
106 0I1,I.:6 4- 

Iul 127 - 
17 n 86'Y0:1 76 
1;1'00 96,Y0:i 106 

10 8 7.1-x2 12 8 
,1142 10,- 7,0:1 106 
rHOI 118 '/.00 20- 
Fll 9- 7.77 9- 

10 8'/.:1 11 1:8 
10 - '/,.-_J 12 6 

www.americanradiohistory.com

www.americanradiohistory.com


42 PRACTICAL TELEVISION August, 1957 

RADIO SUPPLY CO. (LEEDS) 
LTD. 

Post Ternis C.W.O. or C.O.D. NO C.O.D. met. r £1. Postage 1,9 extra under V. 
219 under £5. open to callers 9 a,m. to 5.30 P.m. Sats. until 1 p.m. S.A.E. with enquiries, please. Full list 6l. ; Trade list 5d. 

R.S.C. TRANSFORMERS 
Fully Guaranteed. 

Interleaved and Impregnated. 
Primaries 200 -230 -250 v. 50 ers screened 
TOP SHROUDED DROP THROUGH 
260 -0-260 v 7d ma, 63v 2 a, 5 v 2 a ...18/9 
350 -0-350v SO ma, 6.3v 2 a, 5v 2 a ...18/9 
250-0-250v 100 ma, 6.3v 4 a, 5v 3 a ...23/9 
350-0-350v 100 ma, 6.3v 4 a, 5v 3 a ...23/9 
350 -0-350 v 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 v 2 a 

Midget type, 21- 3-3in. .. ... 17/9 
250-0-250 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 26/8 
250-0-250 v 100 ma, 6.3 v 6 a, 5 v 3 a ' 

for R1335 Conversion ... .. ... 311- 
300 -0-000 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 23/9 
350 -0-350v 100 ma. 6.3v 4 a, 5v 3 a ...23/9 
350-0-350v 150 ma, 6.3 v 4 a, 0-45 v 3 a... 33/9 
425 -0-425 v 200 ma. 6.3 v 4 a, C.T. 6.3 v 

4 a, C.T. 5 v 3 a ... ... ... ... 499 
FILAMENT TRANSFORMERS 
All with 200 -250 v 50 cis Primaries : 6.3 v 
1.5 a. 5/9 ; 6.3 v 2 a. 716: 0-4-6.3 v 2 a. 7/9: 
12 v 1 a, 7/11 ; 6.3 v 3 a, Bill ; 6.3v 6 a. 17/9. CHARGER TRANSFORMERS 
200- 250v0- 9- 15v11 a. 11/9: 0-9-15 v 3a, 18/9: 
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 
E.11.f. TRANSFORMERS 200 -230-250 v. 
2.500 v 5 ma. 2 -0-2 v 1.1 a. 2 -0-2 v 1.1 a 

for VCR97, VCR517 38/8 
SMOOTHING CHOKES 
250 ma 5 h 50 ohms ... ... ... 11/9 
100 ma 10 h 250 ohms ... ... ... 8/9 
80 ma 10 h 350 ohms .. . 518 
60 ma 10 h 400 ohms . 4/11 
SELENIUM METAL RECTIFIERS 
G.E.C. 300v 250 ma, 12/9; 120v 40 ma. 3/9: 
6,12 v 1 a F.W. 4/11: 240 v 50 ma, 4 /11 : 
6/12 v 2 a F.W.. 8/9 ; 6 /12 v 4 a. 149 ; 250 v 
80 ma. 7/9 : 6/12 v 6 a F.W. 19'9 : 6/12 v 
10 a 25/9 : 8 /12 v 15 a 35/9. 

BATTERY SET CONVERTER KIT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200 -250V 
50 ces. Supplies 120 v, 90 v or 60 v at 40 ma. 
Fully smoothed and fully smoothed L.T. 
012 v at 0.4 a to l a. Price including circuit 
49/9. Or ready for use, 9;9 extra. 
ALL DRY RECEIVER BATTEY1Y 
ELI.MINATOR KIT.- All parts for the 
construction of a unit (metal-case 
51.- 41 -2in.) to supply Battery Portable 
receivers requiring 90 v and 1.5 v. Fully 
smoothed. From 200 -250 v 50 cis mains. 
Price. inc. point -to -point wiring dia - 
grams. 39/9. Or ready for use, 48,19. 
EX -GOVT. DOUBLE- WOUND STEP 
UP /STEP DOWN TRANSFORMER 
10 -0- 100 -200 -220 -240 v to 5 -0-75- 115 -135 v 
or REVERSE. 80/100 watts. Only 11i 9, 
plus 2(9 post. 
EX -GOVT. CASES. Well ventilated black 
crackle finished, undrilled cover. Size 14 
x 50 x Blin. high. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE. 
OR COVER COULD BE USED FOR 
AMPLIFIER. Only 9/9, plus 219 postage. 
Size 131 x 81 x 61ín., with undrilled perfor- 
ated cover finished stoved grey enamel. 
7/9, plus 29 post. 

- 

EX -GOVT. SALVES 
1T4 7/9 
135 7/9 
3S4 819 
6KBG 91 
6SJ7GT 819 
EF39 519 
6V6GT 6/9 
6U5G 3/9 

(NEW) 
6K7G 3/9 
6X5GT 7/9 
6L6G 11 /9 
kí7 7/9 
12A6 719 
15D2 418 
25Z4G 919 
35Z4 6/9 
M1(4 4/9 

6AT3 7/9 
EB91 8/9 
EF8) 8/9 
EF3S 4/9 
ELT?, 3/9 
EL91 5(9 
KT63 11/9 
Snit 2/9 

EX -GOVT. UNIT RDF1.-Brand new. 
cartoned. Complete with 14 valves, 
including 5Z4G. Also mains trans. L.F. 
choke, rectifier, etc., etc. Only 29/8. 
Carr. 7/9. 

Dept. N. 
32, THE CALLS, LEEDS 2. 
SMALL POTTED STAINS TRANSE. 
Removed from New ex -Govt. units. Primary 0- 200 -230 -250 V Secs 250-0- 

250v60 ma, 6.3v2a,5v2a. 111/9 Size31 x41x3in. 
CO-AXIAL CABLE lin. 
75 ohms 1436 
Twin- screened Feeder ... ... 11d. yd. 
EX -GOVT. SMOOTHING CHOKES. - 
100 ma 5 h 100 ohms Tropicalised ... 3/11 
150 ma 6 -10 h 150 ohms ... ... ... 8/9 
150 ma 10 150 ohms ... ... ...11 /9 
250 mas h50 ohms ... ... ...12/9 
E.H.T. SMOOTHERS 
.02 mfd. 5,000 v Cans (ex- Govt.), 2111. 
BATTERY CHARGER KITS.- Consist- 
ing of attractive Blue Hammer Case, 
Transformer, F.W. Rectifier, Fuse, Fuse - 
holder, Tag Strip Grommets and Circuits. 
For mains input 200 -230 -250 v 50 cis. 6 v 2 a. 
25/9; 6v or12v2a,31 /8: 6v or12v,4a, 
5319. Any type assembled and tested for 
619 extra. 
R.S.C. 6 v or 12 v 
BATTERY CHARGER 
For normal A.C. mains 
input 200 -230 -250 v 50 c /s. 
Selector panel for 6 v or 
12 V charging. Variable 
charge rate of up to 4 
AMPS. Fused, and with 
meter. Well ventilated 
case with attractive 
hammer finish. Guaran- 
teed for 12 months. 
75,-. Carr. 36. 
TV. CABINETS 
Handsome well -constructed with walnut 
veneer finish. Size 18in. high. lain, wide. 
13ía. deep. Size of aperture 17tH. 131in. 
Fitted Doors. For 15ín. or 17m. 
Limited number at only 79 6 Plus 7/6 carr. 
BATTERY CHARGERS. -For mains 
200 -250 v 50 c's. Output for charging 6 v or 
12 v at 1 amp. In strong metal case. Only 
25/9. Above can also be used for electric 
train power supply. 

St. Mary's Electronics 
Radio - Television - Components 

18, PRAED STREET, LONDON, W.2 
Telephone : AMBassador 9795 

T/V TUBES 
12 in. 

MUI-LARD ... E5 

MAZDA ... E5 

EMITRON ... E4.10 

14 in. 
E6 

E6 

E6 

15 in. 
[6.10 
E6.10 

17 in. 
[7 

[7 
E7 

Also various other makes of tubes in stock. Terms 
3 months' Guarantee. C.W.O. P /P, Ins., 10,1 -. 

12 in. Mazda Rebuilt Tubes E9 inclusive P /P. 6 
months' Guarantee. 

Special terms to the trade. 

All makes of Valves supplied to the trade. 
All types New Tubes on Credit Terms. 

We also have a large selection of 
TELEVISIONS, all working. 12 in. S /het Set 
E14 ; 5 Channel 018.10. Carr. paid. 

Write, phone or call letting us know your require- 
ments. We will be pleased to assist you. 

Please enclose payment with ardor. 

TECHNICAL TRADING CO. 
ATTRACTIVE 141e. TABLE T.V. CABINETS. Size 17ín. s 
16110.:: 16ín. complet? with mask and glass, 7 " 4 front speaker bathe. 291 -. post 6, -. 
3í1n. 15.0I(M SPEAKERS, ex new equipments smallish magnet, 
9/8. 
WIDE ANGLE FOCUSING MAGNET ASSEMBLIES, centring" control, complete, 9/6. Ditto, latest twin magnet type, 12 8. 

13 CHANNEL CONVERTERS, famous make, complete PCC84. 
PCF80, beaut. bakellte cabinet, adjustable all I.F. (reps., tunable all channels, no extra coils required, £3'15' -. 
GERMANIUM CRYSTAL DIODES, famous make, tested, 
general purpose, polarity marked, 10d., p. & p. 3d., 8.6 doz. 

T.V. COILS consisting double slugged lin. formers in standard 
small square cans, easily rewound as required. 6d. each. 
T.V. SMOOTHLNG CHOKES. Compact 5 H. 250 m.A., 4 - each. 

L.F. TRANSISTORS, junction type P.N.P., latest .lori. 
6:- each I 

ILI'. TRANSISTORS. Junction type P.N.P., luir_i ,lori,. 
11'- cash : 

100 -- 203 MED. ELE('TROLI" TICS. 275 v.w. standard cams 
5- each. 
B9G AMPIIENOL \ALVEHOLDERS WITH SCREEN. EF80 
size, 1/- each. 
Note: All the above equipment is (excepting the first item) unused 
and in guaranteed condition. Full cash refund will be made di 
not completely satisfied. 
ALL VALVES AS ADVERTISED LAST MONTH AVAILABLE. 
subject to being unsold. e.g., 5U4G 8.8. 6K7GT 5/8, 6SN7GT 519. 
6 V6 f 6' -, 12AÚ7 7 -, ECM) 8 8, EFS) 2'6. EF80 8 -, EY5I 10. -, etc.. 
eta 

S.A.E. FOR FREE LIST 
Giving 400 attractive lines at clearance prices. 

EX- GOVERNMENT EQUIPMENT. -Commencing August 4th 
we are opening our store situated at the junction of Green Road 
and Summer Street, Southsea, on Saturdays only for the retail 
disposal of a very large range of units, valves, components, fittings, 
etc., etc. 
Postage 1 - in £1 (1 3 in £1 Speakers' Trans.). Min. 6d. No C.O.D. 
10.900 OTHER BARGAINS TO CALLERS AT 

3S0/352 FRATTON ROAD. PORTSMOUTH 
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Whilst we are always pleased to assist readers with 
their technical difficulties, we regret that we are unable 
to supply diagrams or provide instructions for modifying 
surplus equipment. We cannot supply alternative details 
Jar constructional articles which appear in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 

' î OVER THE TELEPHONE. The coupon from p. 47 

i mast he attached to all Queries, and if a postal 
reply is required a stamped and addressed envelope 
must be enclosed. 

tì1 till TV 43 
This was a very good set until I started expéri- 

menting with a slot aerial and now 1 seem to have upset 

the set somehow. The trouble is this : Faces are 

`darker than they ought to be, so when I advance 

the brightness control the picture closes in and distorts. 
Contrast control acts the same way. Some evenings 
the pictures are good, more often they are not. 1 am 

.using a folded dipole for I.T.A, for BBC a dipole which 
was quite O.K. until this happened. Sound O.K. Will 
you please tell me what is wrong ? -W. F. Goode 
(Wednesbury). 

Unless you have made adjustments within the 
receiver, we feel that the trouble described is caused 
either by mismatch in the aerial system or a signal 
which is weaker than that previously obtained by 

.-way of the conventional dipole and to which the 
:comparison is made. In this event. you may find it 
desirable to revert back to the dipole. On the other 
hand, a greater signal may be picked up on the slot, 
in which case an attenuator may be required to 
restore optimum balance. 

KB 11V30 
The symptoms are dint or negative picture. On test 

card C the vertical contrast wedge, which should show 
the quite distinct changes in contrast, only shows 

four, this being due, I think, to the fact that if I turn 
tip the brightness the picture shrinks and the circle 
on text card C becomes egg -shaped, the whole picture, 
of course, being blurred or out of focus. If I keep the 
brilliance low I can receive a picture which I would 
term as being negative. I think the fault is caused by 

low EHT but would like your opinion on this. Could 
you also tell me how the chassis is removed from the 
cabinet 7 Operation of the contrast causes similar 
symptoms except that shrinkage of picture is from top 
to bottom ; operation of brightness causes shrinkage 
left to right. --R. Rutherford (Nr. Glasgow). 

A low emission FIAT rectifier valve would probably 
cause similar symptoms to those described in your 
letter, though in this case it is unlikely that the 
picture would turn negative at low brightness levels. 
We feel that a low -emission picture tube is responsible 

rr, 
43 

for your trouble. Also check the condition of the 
GD3 vision detector germanium diode. 

The chassis can be removed from the cabinet as 
follows : After removing the back from the cabinet, 
unscrew the bar -type control knobs and pull off the 
rim -type knobs. Unplug the loudspeaker leads from 
the output transformer at the rear of the chassis, 
remove the chassis fixing screws at the rear of the 
chassis and carefully withdraw the chassis from the 
cabinet, taking care to avoid knocking the picture 
tube. 

PYE FVI 
The set is running on 230 volts D.C. mains. A ripple 

of 600 cycles is present. The set works quite well but 
in the picture there are six places where the lines are 
slightly wider than elsewhere, giving a slight black 
bar effect ; the lines run down slowly showing inter- 
lace is not perfect, but the black bars remain stationary. 
Can you tell me where I should look for the trouble, 
to cure it ? -J. Holmes (E.14). 

Check the H.T. smoothing and filtering circuits. If 
the 600 cycles ripple is of excessive amplitude on the 
supply voltage you may find it necessary to increase 
the efficiency of the filter circuits with respect to this 
frequency. 

Streaking or " flaring " is usually caused by a poor 
high- frequency response in the vision channel or over 
amplification of the low- frequency components of the 
vision signal. A rising high- frequency response 
generally leads to " ringing" and black- after -white 
effects. The trouble generally lies in the tuned 
circuits themselves, and realignment is often called 
for. However, the use of the incorrect time- constant 
in the video coupling network or cathode circuit of 
detector or video stages has the sane effect. 

MULLARD 684/15 
I would be much obliged if you can help me find 

the cause of my television picture going dark and 
then bright every now and then. Now the picture has 
closed up to :! in. -C. W. Sinclair (Dagenham). 

If the picture has collapsed horizontally and the 
narrow picture mentioned in your letter appeals 
vertically on the screen, suspect breakdown either in 
the line scanning coils or in the line output transformer. 
Also check the condition of the line timebase vah s 
and associated components. 

C.E.C. 131'4640 

This is tuned for Channel I. 1 have tried to convert 
same to Channel 2 by taking a turn off coils LI, L2, 
L5 and 16, still obtaining no results. 

As far as I can test, no faults with this set apart 
from being wrongly channelled. 

According to your book, " Some Practical TV 
Circuits," only coils I to 6 differ by one turn each 
for the different channels. 

I have C.E.C. service data sheet for model BT4640 
(replacing bulletin No. 128), which gives conversion 
details from Channel 1 to 4. 

Apparently coils L3, L4 and L7 (by the way I read it) 
have no connection with Channel 1 circuit. Conse- 
quently I haven't interfered with them ; should 1 do 
so ? -K. Cawood (Hull). 

Later versions of the model mentioned feature 
extra coil sections on the aerial, R.F. and oscillator 
coils for changing from Channel l to Channel 4 or 
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vice versa. Unfortunately. no facilities are available 
for changing to other channels. However, by follow- 
ing along the lines you have already adopted, little 
difficulty should be experienced in getting the set 
to work on Channel 2, although the extra coil sections 
mentioned above should not be disturbed. We would 
suggest that you restore the oscillator coil to normal 
and, if necessary, add a 5 pF capacitor in parallel 
with the oscillator tuning trimmer in order to get 
the oscillator to cover the frequency required for 
Channel 2. 

EKCO TRC139 
Just recently the contrast has fallen off a bit; 

with the contrast control on full the picture is 
not as clear as it should be; it is almost impos- 
sible to see picture in the daylight. 

After the set has been working for about 30 
minutes the picture narrows down from top and 
bottom until the picture is a narrow band about 
an inch wide across the screen. 

Adjusting the picture height control will not 
bring it back, the only remedy is switching the 
set off until it cools down. 

The raster is good and plenty of brightness, 
and the picture comes through very soon after 
switching on. Please will you tell nie which 
valve or component to suspect to cure this fault? 
The tube now in use is about 12 months old. 
-C. Brook (Tunbridge Wells). 

Although the possibility of a faulty tube cannot 
be ruled out it seems unlikely from your descrip- 
tion. Lack of contrast on this model is usually 
traced to dirty valve pins, which a " waggle 
of the valve will reveal, or to faulty decoupling 
which can be checked by a small condenser on 
a flylead. The SP41 (or SP61) valves can also 
give a lot of trouble and your picture shrinkage 
is probably due to a falling off of the one used 
for frame output. This is the middle valve of 
three just below and right of the scan -coils. As 
the video amplifier is one of these valves. this 
can also be checked in your search for lack of 
contrast. It is the valve nearest the aerial socket. 

EKCO T161B 
About three months ago I noticed the picture 

was very poor at first and improved in about 
20 to 30 minutes. but lately it has worsened and 
now nothing can be recognised and increasing the 
brightness or contrast control makes the screen 
go blank as if the set were switched off. 

I took this to be the C.R.T. going and so I 
purchased one (not new), but on fitting I found 
no improvement on the old one. Is it possible 
some other component is at fault and causing 
this trouble ? -K. W. Hill (Bristol). 

The most likely cause of your trouble, if you 
are sure that your new tube is beyond suspicion. 
is the soldered -in U25 rectifier valve which can 
produce similar symptoms. If your picture swells 
up at the point where the contrast or brightness 
control starts to cut it out this valve is almost 
certainly the trouble. 

When replacing. round off the solder neatly on 
your joints to prevent corona, and discharge the 
EHT condenser before working on the set. 

Other valves which could give similar trouble 
are the 20P1 and the U801. 

PYE VTA 
1 have a Pye type VTA just fitted with a new 

tube. When it is on there is a black line at 
the bottom sin. broad. 

I have tried, when the signal is on in the 
mornings, to enlarge the picture by means of 
the two screws at the back of set, but this only 
elongates and distorts the picture. 

Occasionally it fills out itself, but always goes 
back again. I have no maintenance schedule so 
I would be very grateful if you could advise me 
what is wrong. -Robert McDonald ( Saftcoats). 

A new frame output valve type PL82 will 
almost certainly cure your trouble. This valve 
is located behind the black line output can and 
supported by a pillar and clip. 

To obtain easy access. remove the two screws 
on the rear flange of the chassis and withdraw it 
to the extent of the leads. after unscrewing the 
aerial panel. 

MURPHY V200 
The EHT winding of the line transformer (oil 

filled) was arcing over inside and the picture was 
jumping. I obtained a new one which is open 
type. The H.T. on the transformer is 200 -i- 
The valve is an output PL38. 1 enclose fitting 
instructions supplied with the transformer. The 
heater does not heat up (new valve EY51) and 
very little voltage at the anode. The line appears 
to be working as the whistle is there. I have 
also fitted a new oscillator transformer. I 
returned the new line transformer to the makers 
and they say it is in order. Would you kindly 
give fitting instructions. -J. Lock (S.E.23). 

Apart from a fault in the wiring the most 
likely trouble is the PL38 valve which may have 
been damaged by the fault in your old trans- 
former. Another possibility is a fault in the 
reclaim rectifier circuit where the chief suspects 
are the U281 valve and the 8µF condenser 
(which is wired positive to chassis). 

If this stage is working properly, minus 
43 volts will be present at the cathode (pin 8) of 
the PL38. Check also that your EHT rectifier 
is in fact an EY5I and not a U25 as previously. 

PYE BIST 
I wish to fit an isolating transformer owing to 

a cathode or heater short in the tube. Could 
you please inform me whether I need a mains 
type 6.3 volt or ordinary 1 -1 ratio and could 
you please advise as to fixing mains type if 
this is necessary ? -C. R. Spain (S.E.6.) 

The Pye B 18T is an A.C. /D.C. receiver and 
will require a mains type transformer. 

Connect the mains side of it between chassis 
and the 230 volt tapping of the mains voltage 
selector. and connect the 6.3 volt side to the 
heater pins of the tube, having previously 
removed the existing wiring and connecting a 
15 ohm wirewound 3 watt resistor as ballast 
across the heater wires in place of the tube. It 
is advisable to mount the transformer on the 
woodwork over 6in. assay from the tube and 
connect the 63 volt winding by short free -spaced 
leads. 

(Continued on page 47) 
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SETS & COMPONENTS 
BRAND NEW RI'. -9. 27, 27;6 ipoat:,;e 
2/o ; RF.26 or used, damaged 
dials. 15'. 5Ic :.cl Rectifiers, 750v 
SOniA, 7.6; 500v 300mA, 10/ -; 240v 
3OmA, 3 6; 1.000y 30mA, 7;6; Gv 13A. 
25/ -; 120v 2a, Bridge, .30, -. R1155 
S.M. Tuning Drives, " N " type. 
brand new. 10, 6. Chokes. L.F. 
Ferranti, 10H. 120mA. screened. .7i 6; 
10H. 200mA. 8 /0; 511. 200mA. 416; 
"C" core, I0H. ]30mA, 12 /6. 
Switches, wafer, 1 pole, 6 way, 
1 bank. 1p.. 11w., lb., 1p.. 8w.. 
]b.. ]p.. 3w., 3b., 2p. 3w., 2b.. 
4p., 2w.. lb., 1p.. 6w., 5b.. , 1p., 6w., 
2b., 2,6; 1p.. 11w., 2b.. 6p., 22w-., 
4b.. 36. Stud type, 1p.. 9w., 2b., 
4;6. Winkler -Painton type. 1P24W 
2B, 716. Transformers. C " core, 
230v in.. outputs. :315- 0 -315v 60 OtA, 
5v 2a, 6.3v 1.5a, 25 ¡p.p. 3, -1; 
285 315e 350mA, 790/850' 480mA, 
401 caer. 7/61. Potentiometers, w. 
wound. 20k. 3_in. dia.. ceramic, 4/6. 
P\e Elbows or Sockets. Bd. each. 
BF Choi:. s. RX type, 1 /6. Indicator 
Units. similar type 6, brand new, 
with VCR97 and 6 valves, 30 /- icarr. 
6/ -1. Responser, ZC8931, with valves, 
good condition, 190 /230mcs, 20 /- 

2rcar 
î.'6l. Potentiometers, range 

0k to 1 meg., in. spindle. 10/- doz. 
.)o B nes P1ugs,kts., 6 or 8 way, pair 
116. List and enquiries. s.a.e., 
Weasel Terms, c.w.o. Postage extra. 
immediate despatch. W. A. BENSON, 
1y3-6. Rathbone Road. Liverpool. 15. 

&ÜARANTEED TELEVISION, 12ín. 
5.Jhannel models, first -class picture, 
G26 each. carriage paid. T H E 

RAMOPHONE SHOP, 19 -21, Brock - 
ley Rise, London, S.E.23. - 

LARGE NUMBER of 12in. BBC 
and I Sets in good working order 

to clear at £8 each; 13 channel at 
£25. CCW., 12, Dockhead, S.E.1. 

1 BER 3156.) 
CATHODE RAW TUBES, used, but 
in good working order, and with 
3 months' guarantee. All 12in. to 
lien. Mazda, Mullard and Emitron 
types at £4/10.- each, plus 13/6 
carriage. Orders and enquiries by 
letter only to: BHP DISTRIBUTORS, 
379, Staines Road, Hounslow, Mid- 
dlesex. 
TELEVISION, 12in.. 5 channel, 
tunable anywhere, models for £25 
each, carriage paid; guaranteed per- 
fect. RYAN ELECTRICS, 134, Acre 
Lane, Brixton, London, S.W.2. tBRI 
4533.1 
ELE,i3TRADIO. -Dual Wave Coil 2i6 
with circuit, ditto, plus Reaction 4/ 
Tuning Condenser 3/10, Crystal 
Diode 1'6, tested 4 Transistor Set 
Circuit 1/3. All Transistor Com- 
ponents stocked. Post free. 18, 
Broadlands Av.. Keynsham, Somerset.. 
5- CHANNEL TELEVISIONS : 12fn. 
screen Ferguson 988, Ekco 161. etc.. 
£25 each. A good selection of 12in. 
T :Va (London), 100% condition, . from 

alight faults nfro 1 m £7,9m , from £4. 
TYLER TELEVISION, 63, Lee High 
Rd., Lewisham. S.E.13. (LEE 5979.) 
LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
Bullington Rd.. Oxford. 
'TELEVISIONS, NEEDING ATTEN- 
TION, 9in. -10ín. models £4/10!- each, 
12in. models £6161- each. 15in. models 
and Philips Projection models 
£11/10!- each; immediate despatch; 
carriage paid. BARKERS, 325, Brock- 
ley Road, S.E.4. ( TID 6752.) 
TELEVISION. loin., London models. 
good Working order. £7 each. car- 
riage paid. RYAN ELECTRICS. 134, 
Acre Lane, Brixton, London, S.W.2. 
. BRI 453:3., 
DIPOLE INSULATORS, lin. boo:- 
tin. elements, suitable T.V. or F.M. 
Dipoles. 5/- P.O. with order. 
C. & H., 2A, Mona . Street, Liver- 
pool, 7. 

Advertisements 

RATI -S: 4,- tier line or part 
I be roof erage the ni rd. to line, 
minimum 2 lines. lhi. \o. 1 - extra. 
Advertisements mu-,t be prepaid 
and addressed to Advertisement 
Manager, " Practical Toles ision," 
'roster lions', Southampton St., 
Strand, London, IV".C.2. 

A E R I A L I T E CONVERTIBLES 
McMichael), Band 3 converters, 

Channels 6 to 13, in -built beautiful 
walnut tables; original price £18/18' -, 
now £6115; -; carriage paid: maker's 
guarantee. TOMLINS. 127. Brockley 
Rise. Forest Hill. S E.23. I FOR 5497.) 

T.V. AND TUBE BARGAIN. 9in. 
£3/10'- 112in., 14in., 15in.. I6in., 
17in.. £5 c ach l,. Over 100 second- 
hand T.V.s in stock. cheapest in 
Lcndon. Trade enquiries welcomed. 
Phone: LAD -broke 1734. Call : C. 
EDWARDS, 1070. Harrow Rd., 
N.W.10._ 
TELEVISIONS, 9in. models £7 10 / -, 
12in. models £131101 -, 12in. 5- Channel 
models £19'101.- each; all working; 
carriage paid. Send for list. 
TOMLINS. 127. Brockley Rise, Forest 
Hill, S.E.23. FOR 5497.) 

I.T.V. CONVERTERS from £311916, 
self -contained, guaranteed. H.P. 
without' fuss. Aerials from 14/6. 
Trade enquiries invited. G. A. 
STRANGE, Dept. P., North Wraxall, 
Chippenham. Wilts. 
FILTERS 'Mains) Receivers. appli- 
ances, 151 -; (Aerial). I.F., H.P. 
pattern, 211 -; Taxis. Police. 144 melts. 
25g . Postage 1 - in £. Details : 

A. W. BUSH. 63, Lynton Rd., Acton, 
London. W.3. 
AERIALS direct from manufacturers. 
F.M. Indoor Dipole with mast and 
base, 12/6; H ditto, 22/6; Outdoor 
Dipole with chimney lashings. 37 /6; H 
ditto, £3 /5 / -. TV. 5 Element Band III. 
channels 8 -10, finest quality. with 
3ft. cranked mast and universal clip. 
45/; with lashings 57/6. Best salue 
in England. Trade supplied. Co- 
axial Cable, best only, 9d. yard. 
Aerial list for s.a.e. Illustrated 
parts list with all technical data, 
etc., 11 -. All goods post free. Write 
for details. SKYLINE WORKS, 
Burnsall Rd., Coventry. (Tel.: 60418.) 

SITUATIONS VACANT 

ROLLS -ROYCE 
DERBY 

have vacancies for 

ELECTRCNIC TECHNICIANS 

who have completed military service, to 
operate and maintain recording equip- 
ment used for Aero Engine Develop- 
melt. Good knowledge of basic 
principles of electronics necessary. 
Applicayts accepted for these posts 
wit be required to work alternate'; 
morning and afternoon shifts. The posts 
carry a salary of £600 per year upwards, ' 

according to age and experience, 
together with additional payment for 
overcome and shift work. This is an 
excellent opportunity for men wishing 
to undertake varied and interesting 
work in an expanding section of the civil 
aero engine industry. Interviews can 
be arranged at any time, including 
evenings or Saturday morning, expenses 

paid. Apply : 

The Manager (T.1), Technical Admin- 
istration, Rolls -Royce Limited, Derby. 

FOR SALE 

45 

MAKING YOUR OWN 7 Telescopes, 
Enlargers, Binoculars. Microscopes, 
Projectors, or, in fact, anything 
that needs lenses. Then get our 
booklets " How to Use Ex -Gov. 
Lenses & Prisms," Nos. 1 & .2 price 
2'6 ea. Also our stereo book, " 3 -D 
Without Viewers." price 7/6. Corn - 
prehensive list of lenses, optical. 
radio and scientific gear free for 
s.a.e. H. W. ENGLISH, Rayleigh 
Road, Hutton, Brentwood, Essex. 
EFFICIENT AERIALS. Test new way 
with Aerial Current Meter. Guaran- 
teed. HOBLEY, 109, The Drive, 
Wellingborough. 
SUPERTONIC SUNLAMPS, listed 
£7/10! -; 80 /. S.A.E. SCIENTIFIC 
PRODUCTS CO., Cleveleys, Lancs. 
LINEAR AMPLIFIERS with pre -amp. 
A.C. mains, complete, guaranteed. 
£12/12/ -. - Electric Blankets, wash- 
able. no interference. single £3116!, 
double £41614, guaranteed. Postage 
1/- in Z. A. W. BUSH, 63, Lynton 
Rd., W.3. 
" ALBA " I.T.A. Converter, £4, 94, 
Birchfield Rd.. Redditch, Worcs. 

WANTED 
ALL TYPES OF VALVES REQUIRED 
for cash. State quantily and con- 
dition. RADIO FACILITIES LTD.. 
38, Chalcot Road, N.W.1. 1PRlmroee 
9040 I 

WANTED, Valves EY51. 6CH6, 10E1, 
PL81, KT61, 6F1. FW4 /500, 20D2, 
20F2. IOP34. Prompt cash. WM. 
CARVIS. LTD., 103. North St.,- Leeds, 7. 

WANTED, H.M.V. 1806 13806) Circuit. 
KT61. 266. HELY. 21. Wellington Rd.. 
Birkenhead. 

WORK WANTED 
METALWORK. C,_r..ssis, Panels, etc., 
to your own specification. AVON. 
10. Pottery Lane. London, W.11. 

SERVICE SHEETS 
SERVICE MANUALS/SHEETS. - -Tel/ 
Radio for hire, sale and wanted. 
S.A.E. enquiries. W. J. GILBERT 
(PT1, 24, Frithville Gardens, 

London. W.12. 
SERVICE SHEETS, Radio, 
5,000 models. Lists 1/ -. S.A.E. 
enquiries. TELRAY, 11, Maudland 
Bk., Preston. 

EDUCATIONAL 
INCORPORATED Practical Radio 
Engineers home study courses of 
Radio and TV Engineering are recog- 
nised by the trade as outstanding 
and authoritative. 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 
Alignment Peaks for Superhets, 5/9. 
Membership and Entry Conditions 
booklet 11 -. All post free from the 
SECRETARY, I.P.R.E., 20, Fairfield 
Road. London. N.8. 
BUILD YOUR OWN T/V and learn 
about its operation. maintenance and 
servicing. Qualified engineer -tutor 
available while you are learning and 
building. Free Brochure from E.M.I. 
INSTITUTES. Dept. PT58, London, 
W.4. 'Associated with H.M.V.) 
FREE 1 Brochure giving details. of 
Home Study Training in Radio, Tele- 
vision and all branches of Electronics. 
Courses for the Hobby Enthusiast or 
for those aiming at the A.M.Brit. 
I.R.E. City and Guilds, R.T:E.B., 
and other professional examinations. 
Train with college operated by 
Britain's largest Electronics organisa- 
tion. Moderate Fees. Write to E.M.I. 
INSTITUTES, Dept. PT28, London, 
W.4. 
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BAND III CONVERTOR 
for ANY SET in ANY AREA 
This unit has been widely used since I.T.A. Transmissions 
began to convert all types 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 ... ... ... ... ... 

KIT complete in every detail, less knobs ... ... 
[Y 10 6 
[2 10 6 

I 0 

CIRCUIT and instructions in detail (free with kit) I 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 L2 post free. 

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

Phone : ADDiscombe 5252 

Ä'uqusr, 1957 

TRANSFORMERS 
We. supply all types, and if we haven't got it we can 
usually make to specification. Mains transformers, 
Line output, Frame oscillator, Line oscillator, Speaker 
output, C.R.T. Transformers with boost tap, isolating 
transformers, etc., etc. Electrolytic condensers all 

T.V. types. Volume, tone and contrast controls. 
Electronic equipment of every description. S.A.E. 
please with all enquiries. 

HOWORTH 
51 POLLARD LANE. BRADFORD, 2, YORKS 

Tel. 37030 

QUALITY TELEVISION COMPONENTS 
SCANNING COILS, 6/10 kV. and 13/15 kV., R.F., 
E.H.T. UNITS, E.H.T. and OUTPUT TRANSFORMERS, 
LINE FLYBACK E.H.T. UNITS. 
COIL KITS FOR " P.T." BAND III CONVERTERS 

Write for illustrated list (Publication 75) 

HAYNES RADIO Ltd 
Queensway, Enfield, r Middlesex. 

99e0e0e999990999 OPPORTUNITIES 
e 
Á 

e 

p©x 

© 

é 

COVENTRY 
RADIO 

Component Specialists 

s s 

3 

i 
9 
9 

6 since 1925 9p 

s 

s 
s s 
e We have now trebled the 9 611 

e size of our premises in e 

4 order to supply a larger 

ee 

e range of Components, Amp- 
9 

g lifters and Hi -Fi Equipment 9 s 
3 s 
e 

e o 
9 Send your enquiries to: 

CO 

3 189 -191 Dunstable Road, 3 
3 Luton, Beds. 5 G. 

á e LUTON 7388 -9 3 s s 
Óie9999e9995e55555553 

New Telephone No.: 

IN 

TELEVISION 
144 pages 

reel 
Television offers unlimited 
scope to the technically 
qualified. Details of the 
easiest way to study for 
A.M.Brit.I.R.E., R.T.E.B. 
Cert., City and Guilds, 
Television, Television 
Servicing, Sound Film 
Projection, Radio 
Diploma Courses, etc., 
are given in our 148 -page 
Handbook " ENGINEER- 
ING OPPORTUNITIES" 
which also explains the 
benefits of our Appoint- 
ments Dept. 

We Guarantee 
" NO PASS -NO FEE" 
If you are earning less than 
L18 a week you must read 
this enlightening book. 

Send for your copy NOW-FREE and 
without obligation. 

WRITE TO -DAY ! 

British Inslilole of Ens.oeeriog Techooloxr 
237. College fleas,. 
29 -31, Wriebt's lees. 

Keesiatten, W.S. 
IET 

NEW -MAX ELECTRONICS LTD. 
For London's finest bargains in 
electronic television and radio 

equipment. 

T.V's 500 SETS 
1700 1'.P. repossessed T.V. Bets- always 
m stock. All makes and sizes. At 
remarkably low prices. For example : 

12' 5 channel 619. 0.0 
14' .. ., 632.10.0 
17' ,. £42.10.0 

(Postage & Packing 25;- extra) 
All copular makes to stock. All fully 
guaranteed in perfect working order 

Also scares and teat equipment. 

C.R. TUBES 
Reclaimed andguaranteed Cathode Ray 
Tubes. Min., E5 ; 15in., 67.10.0 ; 17in. 

67.10.0. P. & P. 10 -. 

('.11.51. 92 also MUI.LARD M.WW'. 
21116. Both carry I month guarantee. 
£8 p. & p. 10i -. 

CHASSIS 
IMPERIAL MAJOR 
AM/FM Radiogram Chassis LW MW 
S.W. & F.M. Site 20 x 10 x Sin. high. 
Piano key selector, ferrite rod 
directional aerial. Base & Treble con- 
trol, 3 speakers for stereophonic sound. 
£25. P.P. 10;- extra. 
FRUSTRATED EXPORT ORDER 

COLLARO RC 54 
3 speed automatic 

,. u 

rrrord changer 
ith High 0 P P. 
tdio pick- 

up 1- 
Orders and Callers to : 

NEW -MAX ELECTRONICS LTD. 
220, Edgware Road, l.ondoa, \\ 

PAt) 5807 
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RE GENTONE 
I have a rectilier breakdown ou the H.T. half - 

wave rectifier of my Regentone set. I have 
replaced the 64 -pF condenser, and also replaced 
the rectifier for a 14.A IOO Westinghouse which 
is the rectifier specified for the set but which 
has lunlike the one taken out) three connections 
which l assume are two input (common) con- 
nections and one output. 'l'he replacement of 
these two components, however, has not cured 
the fault. 'there is still the possibility of break- 
ing down the new rectifier. if power remained 
on for a period of lime. Could sou suggest 
what may he causing this, and the best method 
to test without danger to the rectifier ? -F. 
Sharratt (Stoke). 

We would advise you that the rectifier should 
be connected with the outer plates strapped and 
ponnectecf to the D.C. output point ; i.e., the 
pmoothing choke and 64pF capacitor. The 
tcentre contact of the rectifier is the A.C. input 
tonnection. If with these connections made, 
Overloading is still experienced, check remaining 
ielectrolytics and disconnect each sub H.T. line 
n turn to isolate the section which has the on 

component. We cannot say which 
section may be at fault and some degree of 
logical tracing will have to be employed. 

PII ILCO 1251 I, 
The set has been working for IS months with 

cathode heater short tube MW3116. The EHT 
collapsed and have fitted tube guranteed second 
MW31 -16 which I know to be perfect having 
tested it in another set. 1 have Ferguson service 
sheet for 968T which I think is the same. The 
line output appears to be working all right as I 

'can hear the line whistle from the P1,38 output 
salve, but can get only a very small spark from 
the EV5I heater anode to the tube. 1 get an 
illumination on the tube when setting brilliance 
control, but not as a raster as the EHT is missing. 
(lase tested all three EGLSO valves and also 
salses in vision and sound compartments; all 
O.K. on test meter. These valves are about three 
sears old and could be faulty, which might not 
show on valve tester. 

Have checked 1.24 line amplitude, replaced 
G38,0.02pF to line 8 frame coils. Should be very 
pleased if sou could give me a few details where 
to look for this elusive fault. The only test gear 
1 have is an A.C. -D.C. volt meter, -D. Saflìn 
(S.E.9). 

The fact that the tube works in another set 
does not mean that it will do so in yours. 
However. a few simple tests should establish the 
cause of the fault and the following procedure 
should be adopted. With set working. note 
whether EYSI heats up. It' it does not remove 
C.R.T. anode cap to check for internal short. in.. 
tube. If with the lead removed from the anode 
EHT returns and the EYSI lights up. the tube 
is at fault with a grid to cathode fault. This 
may not show up in another receiver if the 
first anode voltage is lower. 
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If, however, conditions are unchanged, remove 
the single wire end of the EY51 from the solder 
cup. If nosy the heater lights up the LO trans- 
former is at fault. If no results are obtained 
check PL38 screen dropping resistor and PY3I 
p.5 F capacitor, the latter for leakage. 

ARGOSY TV1412N 
Which valves should 1 check in my Argosy 

TV1412N for complete absence of picture raster, 
etc? l Enable to obtain any suggestion of a 
picture. -K. Morton (Roby). 

This receiver employs a Plessy MK11 chassis 
as described iR the July, 1956 issue of PRACTICAL 
TELEVISION (and in the June, 1954) " Serving 
TV Receivers." We would advise you to check 
the 6Fí3 valves. Since you do not mention the 
sound at all we are unable to narrow down 
the field " of likely possibilities. The likelihood 
of the tube developing a heater- cathode short 
should be borne in mind. 

FAULTS WITH FOCUS 
(Continued from page 17) 

Faults on Focus 
Do not always think it is the fault of focus 

magnet or focus coil that causes poor focus. 
There can be other reasons. For instance unused 
permanent magnet focusing trouble may be due 
to low EHT voltage or if a tetrode C.R.T. is 
used it can be the voltage of the first anode. 
Otherwise it can be a faulty cathode ray tube. 
The writer has niet quite a few cases where the 
ion trap has been moved to correct focus. This 
is useless and also dangerous to tube as an in- 
correctly set ion trap can cause ion burns on 
screen. It should be understood that as the ion 
trap is fitted to gun before the cross -over point of 
electron beam, it cannot affect focus. 

Setting of Focus 
Correct focus should if possible be set up on 

the test card. The I.M.C.'s bars should be even. 
It can be set up roughly on a raster, when 
endeavour should be made to get the lines thin 
and even. .An incorrectly set focus coil can also 
cause displacement of picture, either vertically or 
horizontally. Some of the earlier sets, besides 
have a permanent magnet focus coil which is 
adjustable, have also a further focus control. This 
is in most tases a control on the grid circuit of the 
line output valve. This varies the grid /cathode 
capacity of the valve, so altering the line flyback 
shape, ihifs altering the EHT voltage. 

QUJEII1ES COUPON 
This coupon is available until AUGUST 21st, 1957 and 
muse zccdmpany all Queries sent in accord wicti the 
notice on page 43. 

FRACTICAL TELEVISION, AUGUST, 1957 

Published on the of each month by GEORGE N x LIMITED. Tower Southampton Street Strand, London, W .C. 7 
in England W. SUNS. Exmoor Street, London. W.10. Sole Agents r o i and New Zealand : (lO 

R.DON & COTCH tA tis , LTD. South Africa -: 
CENT 

RAL NEWS AGENCY, LTD. Subscription ncluding postage. or 
one czar : inland I7 s. bd., Abroad Ms. Gd. Cazarla Ilse. Rs.gietcred at the General Post Office for the Canadian Magazine Post. 
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A SPENCER -WEST 
BAND III CONVERTER 

FOR £6.5.0 

The Type 80 with printed circuits, 
panel controls for Band switch and 
fine tuning and a performance which 
ensures enthusiastic satisfaction. 
Handsomely designed and finished 
to stand on your receiver with its 
self- contained power supply it just 
plugs straight in. 

Full descriptive leaflet on request. 

SPENCER -WEST LTD., 
Quay Works, Great Yarmouth, 

Norfolk. 
Phones : Works 4794 ; Sales 3009 

Grams : Spencer -West, Great Yarmouth. 

PRACTICAL TELEVISION 

FIRST -CLASS 
TELEVISION and 
RADIO COURSES , a 

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 -! 

FREE GUIDE 
The New-Free Guide contains 132 
pages of information of thn greatest 
importance to those seeking such 
success compelling qualifications as 
A.M.Brit.I.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 fall bra/sches), 
etc.. together with particulars or 

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 

FOUNDED 1885 -OVER 
150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 4621, 148, HOLBORN, 
LONDON, E.C.1. 

August, 1957 

UNDERSTANDING 
HI -FI CIRCUITS 

/11' 

23 - Postage I - 

by NORMAN H. CROWHURST 

1 

TV. -IT'S A CINCH. By E. Ainsberg. 
23s. Od. Postage 9d. 

..TELEVISION EXPLAINED. , 
By 

W. E. Miller. 12s. 6d. Postage 9d. 

V.H.F., HANDBOOK. By W. I. Orr 
and H. G. Johnson. 24s. Od. Posta -c 
9d. _ 

TELEVISION RECEIVING EQUIP- 
MENT. By W. T. Cocking. 30s.Od. 
Postage Is. 

RAPID TV. REPAIR. By G. W. 
Heath. 23s. Od. Postage 9d. 

THE RADIO AMATEUR'S HAND- 
BOOK. By A.R.R.L., 1957. 32e. 6d. 
Postage 1/6. ' 

RADIO VALVE DATA. Compiled by 
" W.W." Price Ss. Od. Postage 6d. 

The MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 
Write or call for our 1957 catalo.;uc 

19 -23, PRAED STREET, 
LONDON, W.2 

Phone PADdington .4185 
Opcn 6 days 9 -6 P.m. 

DISC CERAMIC CAPACITORS 
The modern decoupling capacitor, Midget 
sire, non -inductive with excellent dielectric 
insulation. Ideal for T.V., etc., 500 v. D.C. 
(300 v. A.C.) working : 470 pF, .001 1,F, 
.002 1<F, .003 IiF, .005 I,F. Each 9d. 
Minimum postage 6d. on orders under £3. 

Holiday Closing : 

We shall be closed August 17 -24 inclusive 

SOUTHERN RADIO & 
ELECTRICAL SUPPLIES 

SORAD WORKS, REDLYNCH, 
SALISBURY 

7-c/coon,: Downton 207. 

TRANSFORMERS? 
CONTACT 1foiteQ FIRCT! 

Rewinding and manufacture of all types 
for Television Radio and Electronic 

Application. 
FORREST (TRANSFORMERS) LTD., 
Shirley, Solihull, Warwickshire. 

Phone: SHI. 2483. Est. 34 years. 

RADIO AND TELEVISION 
COMPONENTS 
All parts ln stock tor: 

Viewm later, Soundmas ter, Teleki ng, et e. 
Easy Terms availabli'. 

21d. stame (only) for Catalogue. 

JAMES H. MARTIN & CO. 
FIltSTII Ef Arrh :, 11! SS It's leu Itst,a;, 

LLS'L:ItSÏOS, 

Air- Suaecd Coaxial Cable, New, 7:5,60 ohms - 

9d. yd.. 701- per 100 yds. Meters, 500 micro- 
amps. F.S.D. 2in. Dial. marked 15;600 v., 15r -. 'l' I Tables, 201n. x 201n. x 241n. high. Walnut 
finished. 726. Extension Speaker., corn. 
Mete with volume control in Walnut finished 
cabinet. New, 6in., 40,- : lin., 50. -. 
M'E.IKERS, 31ín.. 18- ; 5in., 18;6: bin. 
18'- ; 8in.. 1816 7in. x 4in.. 16 : 12in.. 
15 watts by Baker. 5gsr. STILI, L.P. os 
STD. Types B.S.R., S.E., S.K., S.B., 618. 
l'.A" 1ERIA1S, Band III, 3-El, 28,8: 
5 -El, 38,'6 ; 8 -El. 58'8 ; Band I, SDipole. 
301. : "H," 77/8 : X 748. Coax. Plugs. 
1 - -. Taylor !llontrosnMeter, AC /DC, volts, 
amps, ohms- colnpletd With leads- 
Ion-Trap MetgBd>,''5t :. car Aerials, 
Chrome, 37/8. Volume controls. LIS. 2' -. 
D'P. 4/4 : s meg., 8/P.-2'9. Instrument 
Soldering irons; 280 volt With spare bit, 
24' -. Rectifiers, R.M.4, 15 /10 ; R.M.3, 
718 : R.M.2, 510 ' R.M.1, 4'6. E lstone 
Ú'l'3, for Mullard 3 watt amplifier, 21/ -. 

(iLARANTELD VALVES 
OZ4 5:- 6U7 6/6 ECL801018 EZ80 7 %b 
1A5 3 - 6BW6 816 ECF821118 EFaO 9- 
1LN5 3!- 6AT6 716 ECC841116 ECIIRI 9 %6 
1LD5 3.'- 12SJ7 6/- EF86 14/9 UCI442 8'6 
lA7 13/10 12AÚ7 9/- EY51 9/6 UBC41 8- 
1R5 8/8 12K7 11/- EY86 14/9 UL41 10,- 
114 71. 25L6 7/- PCC8410/6 U76 7 - 
1S5 716 6K8 91- P07F821118 DH76 7 6 
2X2 41- 6S1)7 8/13 ELM 6/6 633G6 196 
3136 2 16 7117 8/6 DL96 7/6 DEW 9 ;- 
51'3 3/- TP26 616 EL84 91- 1316149 10 - 
5'L4 8/- EL32 416 PY82 7/6 W145 9- 
6CD6 19181036 17,6 EZ40 716 1523 14 9 

Perms : C.W.O. or C.O.D. Minimum C.O.D 
charge 3,' -. Postage and Packing under LI, 
1 -3; £2, 1/6; £3, 1/9 ; £4, post free. Valves, 
lid. per valve. 

MAIL Ui±UP;R DMA". 

ELECTRO- SERVICES & Co. 
221 BATTERSEA PARK ROAD, 
LONDON, S.W.11. MAC 8155 

ALUMINIUM, LIGHT- ALLOYS, 

BRASS, COPPER, BRONZE, 
IN ROD, BAR, SHEET, TUBE, STRIP 
WIRE, ANGLE, CHANNEL, ' TEE 

3000 STANDARD STOCK SIZES 

H. ROLLET & CO., LTD. 
6, CHESHAM PLACE, LONDON, S.W. I. 

SLOane. 3463 

Works : 

36, RO3EBERY AVE., LONDON, E.C.I. 
Branches at Liverpool, Manchester. 

Birmingham, Leeds. 
" No Quantity too Small " 

TELEVISION COMPONENT 
-SERVICE 

Replacement components available for 
the popular home constructor designs. 

Catalogue available on request. 

J. T. FILMER 82D, ford , 
artfoDartrd, 1(ènRoad t. 

Tcl, : Dartford 4057 

OSMOR CONVERTERS 
ALL CHANNELS 

Simple, efficient for all TV (including 
TRF), Guaranteed no break -through of Band I or re- radiation. Approx. 1 hr. to build. Will convert any Band III channel 
to any Band I channel. AC or AC DC. Kit, 93.5.0. Ready wired, 94.0.0. Poet free. Terms: CsW.O" Post orders only. TAI: 'GI.ECTRDNI'C 

. St'PPJA CO, 
29, Leigh Rd., Aigbbury, London, N,5 
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BAND III AERIALS 
OR 

FITTINGS 
Whether you are contemplating the con- 
struction of a Band III aerial or purchasing 
one complete it will be well worth your 
while to write to us who, as manufacturers, 

can offer you real 

VALUE FOR MONEY 
THE FOLLOWING IS A CROSS SECTION OF 
ITEMS TAKEN FROM OUR NEW COMPRE- 
HENSIVE CATALOGUE. 

* 10 Element Band Ill Aerial, 77/6. 
* 8 Element Band III Aerial, 62/6. 
* 6 Element Band Ill Aerial, 47/6. 

FITTINGS 
Universal Band Ill Clamp -on Fitting. 

" Band Ill Insulator, complete with folded dipole. 
* Director and Reflector Rod Holders for 

Bands I, II, and III. 
Straight and Cranked Masts (all sizes). 

* Chimney and Wall Brackets. Alloy Tubing, 
etc. etc. 

Send 1/- P.O. for the NEW MULTI -PAGE illustrated 
Catalogue (together with element and boom 
measurements (all Bands) to help the constructor) 

to : 

FRINGEVISION LTD. MARLBOROUG1/SWILTS. 
Phone 

ARTHURS HAVE IT! 
LARGE STOCKS OF VALVES and C.R,T.s. 
METERS, Avo, Advance, Taylor and Philips 
Service Pattern Generators. Oscillosopes, 
Cossor and Phillips. AMPLIFIERS, Leak, Trix 
& Quad. GRAM UNITS, Garrard & Collaro. 
Collaro TRANSCRIPTION UNIT 2010PX. 

LOUDSPEAKERS, Goodmans, Wharfedale, WB, 
Tannoy and leading makes. PICK -UPS and 
STYLI of most makes. TAPE RECORDERS, 
Grundig, Philips, Truvox, Playtime & Ferrograph. 

LATEST VALVE MANUALS 

Mullard, 10/6 ; Osram & Brimar No. 6, 5/- each ; 

Osram Part 2, IO / -. 

Postage 9d. each extra. 
PARTICULARS ON REQUEST. 

Terms C.O.D. OR CASH with order. 

Est. 
1919 

PROPS.' ARTHUR GRAY, LTD. 

OUR ONLY ADDRESS : Gray House, 

150 -152 Charing Cross Road, London, W.C.2 

TEMple Bar 5833/4 and 4765 

TELEGRAMS -" TELEGRAY, WESTCENT, LONDON." 

_CABLES -" TELEGRAY," LONDON. 

SIGNAL GENERATOR 
Cosimo, 120 Ku, s-230 K.> 
300 Kr s-i(00 19c/s. 900 Kr , 
2.75 Mcs. 2.75 Mos.-8.5 v10 >. 
8 Mc s-28 Mc's. 16 Mc s -56 
M,cs. 24 Mc,s -89 Mc.s. Metal 
case 10in. x 6:in. x 44ín. 
Size of scale, 61 x 3.in. 
valves and rectifier. A.C. 
nains 230 -250 v. Internal 
modulation of 900 c p.s to a 
depth of 30 per cent.. much, 
lated or unmodulated R.P. 
output continuously variable 
100 milli -volts. C. N'. and 
mod. switch, variable A.F. output 
Grey hammer finished case and 
minus 2°;. 84.19.8 or 34- deposit 
P. & P. 4/6 extra. 

SIGNAL & PATTERNr 
GENERATOR 

Coverage - Mc s -210 Mc s 
in Ove bands, do funda- 
mentals , slow- mm otion tun- 
ing, audio output, 8 vertical 
and horizontal bars, logging 
scale. In grey hammer 
finished vase with carrying 
handle. Accuracy - 1 °... 
A.C. mains 200 -250 v. P. 

, 

,- ° _...-. ...... 1, 
>Q i 

. 
; O ., 49 

and moving Foil output meter. 
white panel. Accuracy plus of 

and 3 moat illy payment- 25 -. 

="1` i;- '' 
_ ` 

£6 .19 . 6. Or £3 deposit and 
& P. 5;6. 3 payments of 30 -. 

CII\I\MERCIA1. 'rI :i.i !SHIN 
CONVERTER SUITABLE ANT 

T.V. EXCEPT 11111.IPS 
11.1 CHANNELS 

NO .T I.í'1 R V I(I \'. '1'11 SET t `- '9(" 
Complete with built -in power supply. it 
230'250 v. A C mains. Crackle finish 

r 
(ti ,.. el 

case 511n. long, 3iin. wide, 41in. high. ta " "+ 
Incorporating gain control and band 1 - 'c!' switch. Illustrated with rover re- is 
nu qrtcd. 

£J .19.6 Plus Y. & P. 2, 6. 

.10 

AC /DC 
MULTI -METER KIT 

. Comprising tin. moving coil meter, 
::cale calibrated in AC :DC volts, 

ift 
-' ohms and milli -amps. Voltage range 

AC.DC 0 -10, 0 -100 and 0 -500, Milli -amps 
- ... 0 -10, 0 -100. Ohms 0 -1,000 and 0- 10,IX0. Front panel, range switch, wire - 

wound pot (for ohms zero setting, 
two toggle switches, resistors and meter rectifier. In grey hammer- 
finish case. 19/6 

P & l sí(6. 
POtltt to point wiring diagram 1 -, tree with kit. 

4 VALVE ALL - DRY SUPERHET 

PORTABLE KIT 
incorporating Ferrite rod aerial 
Medium and long waves. ln grey 
leatherette. Size Sin. x 7ín. x 61n. 
Valve line -up : IT4, IR5, 155 

3V4, 
Complete kit of parts ties 

£5.19.6 r,aluelciPnogs 
3 

act 

COMPLETELY BUILT PORTABLE AMPLIFIER 
approx. size 61ín. x 213n, incorporating 2 valves, contact- cooled 
metal rectifier, bass and treble lift controls 39/6 Plus 
and double wound mains transformer 230 -250 v. P. & P. 3 6. 
81Cn. P.M. SPEAKER & 0.P. TRANSFORMER, if purchased 
with the above 18/6. Plus P. & P. 1 /6. 

COLLARO 4 -SPEED AUTOMATIC CHANGER 
Model 456 (suitable for use with above amplilieri. A.C. mains. 
200 -250 v., turnover crystal head. f8 IO 6 lias 
Brand new, fully guaranteed. P. & P. i -. 

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

GOODS NOT DESPATCHED OUTSIDE C.K. 
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performance assuran 

with 

COSSOR 
printed 
circuits 

MODEL 1045K 
KIT OSCILLOSCOPE 

List Price 
£36.13.4 

A new single -beam Oscilloscope in Kit form of equal value to the professional 

engineer or amateur alike is available in Model I045K. Providing an amplifier 
of wide bandwidth and high sensitivity and a variable time base with X expansion, 

this instrument will satisfy, economically, the Laboratory's or Works' need for a 

general- purpose oscilloscope. 
The use of printed circuit techniques has made possible the inclusion in this Kit 
of circuit boards which, by their innate accuracy of wiring and layout, assure the 

attainment of the design specification. The assembly of the instrument requires no 

skill other than that needed to use a soldering iron. Each step in the construction 
is covered clearly in the profusely illustrated, 53 -page Manual whilst the work 
provides a valuable exercise for the student of electronic equipment. 

Write for descriptive brochures and prices of available Kit instruments to: 

COSSOR INSTRUMENTS LIMITED 
The Instrument Company of the Cossor Group 

COSSOR HOUSE HIGHBURY GROVE LONDON N.S. 

Telephone: CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables: Cossor, London 
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