A BEGINNER'S CONSTRUCTIONAL COURSE

PRAGTIGAL ®
ED:E%%::MM WE I  .

\ |
i  TRANSISTORS FOR BEGINNERS | %% ‘
NOTES ON MODULATORS I ;

THE ALIGNMENT OF F.M.
RECEIVERS

CCMPLETE RADIO SHOW
REPORT

Etc. Ete. Etc.
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CONDENSERS &
PRINTED CIRCUITS

for the G.E.C.

F. M. TUNER

The T.C.C. Printed Circuit
version enables an outstanding per-
tformance to be obtained, with both
stability and quality. The F.M. Tuner
has already achieved a well deserved
reputation for extremely high sensi-
tivity and excellent performance,
By using a printed circuit_these
features are ¢nhanced, the ILF. and

THE TELEGRAPH CONDENSER CO.

RADIO DIVISION NORTH ACTON

PRACTICAL WIRELESS

R.F, amplifiers being extremely
stable at maximum gain and results
being consistent on all tuners.

T.C.C. Condensers are used in
the majority of Radio and T.V,
receivers to ensure lonz life and
reliability, and more and more
Designers are now specifying T.C.C.
Printed Circuits.

LONDON

Oclober, 1977

CONDENSER LEADERSHIP SINCE 1906

Complete set of T.C.C. Con-
densers and Printed Circuit
(approved by G.E.C.) £4.4.7.

Available from
leading dealers

LTD

W.3 Tel: ACORN 0061

-I- H.F. 1012, lc'g{-ié't;n;‘r ol ._..'f“:h%
HIGH FIDELITY ™" (-rm& 3

AT REALISTIC £ i .
COST!

See and hear these

'~ Tweeter Units

4 T.816. Special 8" Mid-
Range and High Frequency
Unit. 16,000 gauss
magnet. £6.10.0

H.F. 1214, Full
Range 12" Unit
14,000 gauss
£9.15.6
v

£4.4.0 & £12.12.0

and all other W.B. lines

at our London Office
(109 Kingsway, W.C.2)
any Saturday between

9 a.m. and 12 noon.

Ready to assemble

Cabinets from The W.B.12 Hi-Fi

Amplifier with Major Control Unit £38.0.0

| |
{ £5.10.0 | : '
| TV and Record Storage | with Standard Control Unit
| Cabinets | Y £27.10.0.

| £9.14.3 & £10.4.9 | . .

. _, Details of all the outstanding W.B. products on request

WHITFLEY ELECTRICAL RADIO CO. LTD MANSFIELD NOTTS

www.americanradiohistorv.com
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S e 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 Languages Refrigeration

Sales Management

Advercising
Aeronautical Eng.
\R.B. Licences
Art (Fashion, {1lus-
trating, Humorous)
Automobile Eng.

Banking
Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exams
Civil Service
Commerciai
Subjects
Commercial
Art & Drawing

A MSE
A.M.LP.E,

The E.M.1. Factories at Hayas, England.

The only Home Study College

operated b)_'_a world-wide

manufacturing organisation

INSTITUTES

E

NAMEZ

ADDRESS

) OCT. 57

Draughtsmanship
Economics
Electrical Eng.
Electrical
Installations

Electranics
Electranic

Draughtsmanship
Eng. Drawing

Export
Heating &
Ventitation Eng.
High Speed
Oil Engines

1ndustrial Admin
Jig & Tool Design
dournalisn

Courses with
PRACTICAL EQUIPMENT

in RADIO - TELEVISION - MECHANICS ’,%%%é\

CHEMISTRY * ELECTRICITY
DRAUGHTSMANSHIP - PHOTOGRAPHY ctc., etc.

COURSES FROM 15/- PER MONTH

London,

Subjecels) with/without equipment

We shall not warry you with persenal visits

www americanradiohistorv. com

A.M.L.Mcch.E.,

A.C.C A, A.CLS,
R.S.A. Certificates, etc.

Management
Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting &
Decorating
Photography
P.M.G. Certs.
Palice
Production Eng.
Production
Planning
Radar
Radio Amateurs
{C&G) Licence
Radio & Teles
vision Servicing

A M.LE.D..
A.C.C.S,,

YV.4,

A M.EM.L,
A.CW.A, City & Guilds

<&

AGE Z ®
Gf urnder 21)

Sanitary
Engineering
Salesmanship
Secretaryship
Shorthand & Typing
Short Story Writing
Short Wave Radio
Sound Recording
& Repraduction
Telecommunis
cations
Television
Time & Motion
Study
Tracing
Welding
Workshop Practice
Works M'gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, A M.LH.AV.E.,
A.M . Bric.l.R.E,
AM.1LA
Examinations, R.T.E.B. Serv. Cert.,

A.F.R.Ae.5.,

BLOCK CAPS
PLEASE

I
]
|
|
!
|
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Yours for £1.10.0 Down |

o3l types by all famous, makers
are invariably in stock at competitive
prices. BSR Monarch, Garrard, ete.
T.atest models from £8.10.0. or de--
posit_£1.10.0 and & payments of €1
plus 5 - carriage and insurance.

Portable Cabmet 19/6

Troduct of
faumous makr 2o
Nicely covered

with maodern fabyic
Size approx, 134 X

9 v 1. Complere
with Lop  hoard
price  19/6. cnr-
rlasey wnd ns, 36,

Crystal Microphone
Miniuture crysial
1voe hax high gain
and is suitable for
all purnoses- 1ape
recorders - an-
plitiers, ] rice 49,
post ool ins, ud.

High Note Buzzer

r ALC. operated,
m tone can ue |
"' = ﬁ‘rj aried, Sl

= price 2 8. i

Switches

By ome of our besyo

n.dlmls 3 pole. 3

28 each, also

stahdard type

switebhes 12

pole, 2 wav,

113 wach, 6 vole, 3

gav, 13 cach, 3
Tl

Gvay, 1 8 each,
-~

Sapphire Needles

Lnrcpeatl able in

new and  perleci—
WO Ly syatluble
miniure WALL and
Standard vrailers,
<ale price 1 - each or
10.- doz. ‘

Instantus Heater

b

Convector heater, 1 XKW,
long, made (rom heay i
steel rgalvanised).  Cun e
"le(-nhouw workslion, aviary,

el
0.00rwiththep Mostat,

Ter standing ther-
Tnostatically | controlied,  £5.13.6.
Both are guaranteed tor 5 vears.

PRACTICAL WIRELESS

Free this Month
o all ** Practical Wireless ™ peaders stho
wend S.ALK. we will present free a copy of
our bookiet:
S MAKING

AN FLECTRIC BLAAKETY™

Half Price Offer

The famons
i

superhet
with 4 par-
tenlarty fine
performance
and appear-
ance. New
mused and ready T
work, us llustraved

without © knobs.

but

pnr 6 .
risk 3 w,(m‘

12 wns. sale
b sont At vegy

Calter s iy

Record Players
A mtted with o f speed
dqulo-changers ol lalest

type and bi-fi piclk-es
Cabinetsin latest fabrics,
Special inonth the " 1'us-
Dury’ £17.17.0 cash or £3
depasiv and & monthiy
PAN e S £2. (Car-
rigee and in=vranee Tg0

o

2.in. 5 lin. » 1din. hagh.
Useiul tor the concrol of
Llpplmv es such as con-
viuepots, vul-

aperute
Lemperarals range
30 deg. T, fitied with

silver conta s,

hesiy 37
1 amn, 36, >amn.. 86 2uin.
ONBL 15 - 13 amb. wall monnting Lyne, 1978,

This Month’s Snip
Meauy Quty castoys- adeal
orogtting e YL or i
“tmament irollev, Current
atue  126. - soacial  <nip
prive 76 pey sut oF dour,
plus |~ post.
Baby
Alarm
mn
Ui [DOENE vahn KV
alarms. Lhis not onty -, |
enables vou to 3 \
bour bhuaov but

al=a 10 11k o
him. Price oo
plete with o
microphone wnd
100fr. 1vin o
£6.19.6. Cal
rlage 46, addl
iional v ict
phone 19 6.
When Baby
SrOWS upran
be umed as
oflice inyers
Com.,

www americanradiohistorv com

viade 10 sell ongmally at |

OMB. 5 6: 15 amn., |

/
POLLLIROLLLDOL L O LT LD LD LB L OB L
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SELTLERELLEELEOELELD
. OUR 19/6 COLUMN

The Skysearcher

This s a 2-valve plus-metal rectitel
set useful as an educational set for
beginners, also makes 4 fine second
set for the bedroom, workshop, ete.

.. chassis and
Data
TN

All parts, less cabind
speaker. 19'6. Post & ins. 2/6.
iree with parts or avallable
ately 1,8. 3-valve batter
also availuble at the sun

Construct @ poweril  Threc-valo
mzun% ambplifier. I1deal tor danves,
rties, etc. Complete less i-hassis.
abinet and apeaker (available if
nequlu‘d\ Data 1 6 (free with parts.,
Frice 196 phis 26 post & ins.

CHIMELTE @

>
z — Iy tsahall light, as well
=% Z as a doable chime and
AN vo cun make it in 2
couple of evenings jov
‘D the wotal cost of onlx
19.6 including  ins-
-n :I Tenetions,  bost, 2 -—
data available

separaiely price 16,
Simplex Transistor Set
=== Makes ulow) hedroom

L lNed one Lran-

and  and  one

dinde  om-

lesa rase 19 6.

- extra, nost
14,

A.C./D.C.
,  Multi-

Meter Kit
Measures

ALC D.Covols,

1. ainps. and
BUIES
'

Aclected o
range selector, switi hes, :Jhbmum!
seate and fll instruct jons, and metal
case, price 19,6 phs 11 nost & in-,

Band [l Converter
Suitable London: Midlands-
—=eotland, @ All the pa
cluding 2 valy oils, time Lan

contrast coutrol, rondensers ansd
vesistors. 1 Meval Lane uY allable a<
an extra) 196, plus 26 post and
insurance, Datd jree w uh PATT S ot
available <eparaiely 1 6.

PPN
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GLASS
PANELS

£ire 107 X 9l —jar-
2l of five panecls.

8/6 <

Tost free.

BAND Il PRE-AMP

In difficult areas
it will be neces-
sary to increase
the signal level
and this is the
ideal unit
this
iz
operated  and is
fitted with input
and output coax.
plugs. Prica £4,
post and packing
3/6.

THE ELPREQ E.H.T.
GENERATOR

This unit contains three BVA
valves. Output from 6 kV to 9 kKV
rectificd with normal HUT. rail
input but samewhat hizher outputs
can be obtained with higher H.T.
supply. Dimensions are 6ix41x7in.
I'rice 69/6. post, packinz, etc., 5/-.

The “ESTRONIC "

Barnd N1 Converter

To-day's best value in Ban? III
converters suitable for your TV.
or money refunded. Complete ready
to operate 49/ non-mains, or Y9/6
mains, post and 1insurance 3/,

MORGANITE POTENTIOMETERS

Sinzle and
gang types
available, st n
dard size with
good length
Spindie,

wll new
and boxed. Gan"
type 3/- each—

vatues avail

able: 5K I 5K, 100K 1 100K, ! meg.
=+ )} meg. Single types 1.- each.
values available : 10K, 25K. 50K,

100K, 230K, 1 meg.. 2 meg.

DO -IT-YOURSELF

Hundreds of people have already
fitted our 'T.V. converter and now
en oy BBC & 1TA programmes—
vou can do the ramne. Our outfit
contains : ITA Converter—ITA
Aerial- 36ft. Co-ax Down Lead—
Interference Supressor—Iius-

trated detailod instructions -
nothiny else to huy., 21l for
£8/10 -. carriage and Insurance

<6 or 10/- deposit and 9 monthly
payments of £1,

¢

TURRET TUNER

Brand new stock. not sur-
plus, with coils for Band [
and III, complete with
valves PCC84 and PCF80—
LF. Output 3338 Mc/s
with circuit diagram 79/6.
Knohs 36 extra, post und

ins. 2/3.

14 T.V. CABINET

l4in. T.V. cabinet of the
latest stviing made for one
of our most famous firms—
beautifullv  veneered and
polished—limited quantity—
19/6 each. Carriagze and
pac](lng 36 extra.

HI-FI SNIP
THE OCTAVIAN

HiGH FIDELITY
AMPLIFIER

3 valve 4 watt with
frequency response

.P.S. Control panel
size 8 x 2tin. comes
fixed to chassis but is
intended for inde-

pendent mounting. Separate bass and treble
controls givin? fullest variation of cut and lift.
Separate switch, absolutely no mains hum. Re-
markable value at £4/19/6, plus 3/§ post & ina.
TWIN FEEDER 246 Comper
Ideal for I'M down lead $r% symen~_ ‘E/. o
as a twin microphone S Bolyinen mruate’
Icad, ete. Sale price 8d. Fou sereen
per vard. 80 ohm co-a» =T appar ecrecnmg
low loss for Band LIL. provd
8. per vard. ~ ~Brown RVC covar

T.V. SERVICE SHEETS

100 sheets covering

the most popular

post-war Televisors
by leading makers—

Cossor. Lkcy, Fer-

guson, Pye, etc., ete.

Speciat 25°, reduc.

tion to P.T. readers

whoorder thismonth
will receive the com-
plete 100 sheets as
printed, 15~ post

{ree.

TELETRON COILS
Customers please note that
carry  good  stocks X

t all our branches
of Teletron  componcents,

BARGAINS TO CLEAR

A.C./D.C.Suberhet Chassis. T.ong,
Mediun) and Shorl wave. mwdern
5-valve circuit unused, but may be
slightly storage soiled. Only 29'6
(coil pack svorth morey. Non-
callers add 6/6 carriage and ins.
A, Superhet 5-Valve Chassis.
Medium and two short, unused, but
iess valves and mains transformer.
Uses standard Octal range. 27 6.
(Again, coll pack worrh muchmore.)
Non-callers add 6,6

ALC, Superhet 7 v, 5-Wavehand
Chassis, H.F, stage. Unuscd. Jess
valves and power pack. Slightly
soiled. Coil pack worth twice as
much, circuit diagram supplied.
| £2/15/-, carriage and insurance 7 6.
A.C, 4-Valve Superhet, complete

with valves, but less scale and
pointer, unused. Circult diasram
supplied. 39'6 plus.

Note that the above four chassis,

‘lalthough unused, will need
checking. On account of low
price no guarantee is given. Nor,

we regret, can technical assis
ance be glven.

J mfd, 350 v. Smalt Tabuiar
Metal eased Condensers, Made by
Dubilier. 2/6 per dozen.
Germanium Diodes. B.UT.H., with
wire ends. 101, each or 9.- dozen.
Midget LF, Coils, Dust cored, size
x lin., 465 Kc/s, 4/8 pair.
Standard Size LF. Coit.
cored, 465 Mc/s. 4’6 pair,
Coil Pack for Superhet. 465 Kc's,
I.F. Medium and 2 short waves. §:6.
Cathode-Ray  Tube. VCRY7.
Instrument type. New 7,6 each,
carriage 3/6.
Bakelite 5 Amp. I‘I(-(lrnc Wall
Switch., " Hicraft,” 9d. each, or
8- per dozen.
Series, parallel and off-¢lectric
wall switch made by Crabiree.
Price 1/3 each, or 13/8 per doz.

Dust

NOTE : Addl!tional Technical
Data is not available on these
bargain items.

Amplifier, ex-Government unit
1134 contains one double triode and
one triode. /8. post and ins. 2,8,

Connecting Wire, P.V.C. covered
24 s.w.g. copper. 2/8 per 100ft.. or
5 coils, different colours, for 10.-.

scanning  Coils by very good
maker. New and unused. 4'6
complete.

Choke,

200 mA. first class.
for Services. New 6/8. post
10 v. Superhet, 13 metre. Kx-Govt..
but unused. Complete with valves.
Easily converted for Band I1I. 3¢/8.
carriage and packing 7.6.

Mains  Transformer, 250-0-250,
60-80 mA, 6.3 v. standard mains
input. Half shrouded. 12/8, post and
insurance 2/6.

R.¥.25 Tuning Unit. New. unused
and complete with valves. 9.8,
post 2/8.

Cathode-Ray Tube, VCRGIT. 86
each. carriage 2/6.

Mains Lead.  Metal screened to
stop interference. 9d. yard.
Thermovoupie mounted on valve

Made
1'6,

base. Useful for experiments and
i schools. 6/6 each.
| Midget PPush-pull Input Trans-

' former and push-pull output trans-
former to match. 8- the palr.

NOTE : Orders, for small com-
ponents over £2 are post tree,
otherwise pleasc add sufficient.

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders to E.P.E., LTD., Dept. 7, 66, Grove Road, Eastbourna.

Personal shoppers to one of these addresses, please.

208, London Road, 42-46.  Windmiil Ml 152-3, Fleet street, 29 Stroud Green Roeoad,
. (er"“.l‘{'g. . - R"Nlr't)in“i‘{'sl"' 9 1,04, Tinshury Park, N.4.
on 655 one : SLIP 578) Phone : FLEet 2833 P : ARChway 1049
Half day. Wednesday. Hall day, Wednesday. Half dw Saturday, ﬁg?redny. Thursday.

PO BB BPBE BELBPLLPLOPELERLOLSELLLELLLREPLEESEETCEELLL LT L ELLEL L A
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Designed for use in miniature transistor receivers.,
The front (aerial) section 1s 208pf. to
_ previde coverage for medium waves, and the
rear section is 176pf. which may be padded to
match the oscillator, very robust yet
Jight weight. Frontarea 1§in.x 1 17/32in. x l ACKSON BROS.

1 1/32in. deep. Price 9/6. (London) Ltd.

' Kingsway, Waddon, Surrey

its reliable...its made by Jackson®  Tel.: CROyden 2754/5

SETS & UNITS FOR HOME CONSTRUCTION

THIS NEW MIDGET T.R.F. RADIC GAN 99,6
BE BUILT FOR ONLY

plus 5'- post and pkg. For A.C. mains 200-230 v. Med. and
long waves, Uses 2 latest double-purpose salves EBF8u
and ECL80. contact cocled rectifier, 3in. P.M. speaker.
Handsome contemporary plastic case in cream. pnsrrl"'
green, pink or blue, ~ize 8iin. wide, 4}in. deep. Lin. high.
FULL DATA, instiuctions, circuit diagram, shoppinhg
List, 16 post free.

TRANSISTORISED
SUPERHET.TUNER

For (nnstructlon on printed eir-
3 34", Uses 'JdH alg

umm'\mum dinde. 3 . . ~ o

1.F. trans.. Kerrite 1()d M,, ml CABINET ON1.Y 12 6, plus 4:6 post.

Operates onone 6 v. batter

1.5 v. cell. C.AN RIZ BR lI I I‘(IR £5 12 9

Full detaiis and ddius. post  free. BUILD TH'S BATTERY PORTABLE

Demonstrations ut both addresses. 1 The printed ¢ireuit supplied makes | FOR OKLY

construction easy and accurate
MINIATURE 200 M"-LIWATT and vou can butld this finc 4-valve,
TRANSISTCR AMPLIFIER KIT equals xpad\ built sets costing

med. and long.wave superhet port-
able in an hour or <0. Performance gnS.
Size 3;° x 377, height can be under1'. Uses our | pounds more !
Lo ‘ ‘

OF as mains
battery foronly

new hermatically sealed Transi SEND ONLY £7.7.0 plus 3'6 carr.
ates from 8 v. battery. CONIPL and pkg. for complete parvel,
cluding 4 Transistors. all brand new | including \alves and handsome

|
components C.C. min. condensers, | CTeam maroon case. size 91 x 4 X ) 9 Gns,
printed circuit, full instructions 79/6 ., 7lin. Only batteries extra.
st 26 - SPECIAL COMBINED OFFER.
Post 26. Demonstrations both addresses. Send only £9.9.0 plus 36 carr. for complete parcel and

UAAR(ES

&

Complete Kit tor buillding specially designed Power Supply Unit for 20u-2.
LASKY’'S PORTABLE GRAM Full detcals on request.  Demonstrations uf :ither of our vddresses.
AMPLIFIER KIT é\(\jl\r\ S FOR TR \\~|~l|m:~A“RT1§ I;ncuo}cl\'&;P\l P. 21 Audio 10/-.
- oo
For construction on printed cirenit. 2 watts, | Send for ouy Transistor list ransistor Components stocked, sub-mun.
Note smail <ize ‘—approx. 6; x 3iin. Max. Transformers. Ceoils, Condensers, etc.
height 5in. Uses EL84 output and 6X4 recti-

fier, double-wound trans., tone control, output LASKY'S (HARROW ROLPD) LTD,

trans. COMPLETE KIT including valves, | 42, TOTTENHAM COURT ROAD, W.I, Telephone : MUSeum 2605
(0 TRy, U0 ERaduih [ 370, HARROW ROAD, PADDINGTON, W.9. LAD 4075 and CUN [979-
7 x 4in. Elliptical Speaker it requived, 196 Opea all day SATURDAY. Holf day Thursdoy.

extra. PLEASE ADDRESS ALL MAIL ORDERS TO HARROVYY ROAD.

www americanradiohistorv com
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onny BENTLEY orFFer

A GUARANTEE FORM WITH EVERY VALVE
TOP QUALITY BRANDS
PEAK PERFORMANCE WITH LONG LIFE

EXPRESS SERVICE !!! FOR ONLY éd. EXTRA PER ORDER WE WiLL

C.0.D. ORDERS RECEIVED BY 3.30 P.M. EITHER INSURE YOUR VALVES AGAINST DAMAGE IN
BY LETTER, PHONE OR WIRE, DESPATCHED TRANSIT. ALL UNINSURED PARCELS AT
THE SAME AFTERNOON. 'CUSTOMERS’ RISK. I

0Z4 6/—- 6AQ5  7/6:6L6G 9/- 12AH7 B/ 33A/I58M 'CV63 10/6 ECC32 10/6 EZ80 8/6 PCL83 12/6 UBF80 9/6
1A3 3/- 6AT6 8/616L7TM 8/- 12AH8 10/6 30/-'CV85 12/6 ECC33 8/6 EZ81 10/- PEN4ODD  UBF89 10/6

IAS 6/- 6B4G 6/-16L18 13/~ 12AT6 10/6 35/51  12/6 CV27! 10/6 ECC35 8/6,GZ30 10/ 25/- UCC8S5 10/6
| A7 15/- 6B7 10/616N7 8/~ 12AT7  8/6 35A5 11/-|CV428 30/- ECC40 15/- GZ32 12/6/PEN4S 19/6 UCH42 10/-
1D6 10/6 6B8G 4/- 6Q7G _ 8/6 12AU7  T/o 35L6GT 9/6.DI 3/- ECC8] 8/6 GZ34 14/-'PEN46 6/6.UCHS! 1i/6
1H5 ti/-1688M 4/6 6Q7GT 9~ 12AX7  9/- 35W4  8/6 D42 10/6 ECC82 7/6 H30 S/- PL8I 13/6 UCLB2 13/6

L4 6/6 6BA6 7/6 6R7G 8/6 12BA6  9/- 35Z3 10/6!D63 §/- ECC83 9/- H63 12/6,PL82 9/- UF4i 9/-
1LDS 5/- 6BE6 7/6,65A7GT 8/-"12BE6 10/- 35Z4GT 8/-1D77 6/6 ECC84 10/-.-HABCS80 (PL83 ~ 11/6:UFB0  10/6
ILNS 5/-,6Bj6 8/-'8SG7GT 7/6 12E1 30/-,35Z5GT 9/- DAC32 11/- ECC85 9/6 13/6 PM2B |2/6VUF85 10/6

INS 11/-"6BR7  11/6/6SH7  &/- I2H6M "3/-'4IMTL  7/6 DAF9I 8/ ECCO 5/6 HK90 10/~ PMI2 4/~ UFB3  10/6
IRS B/6,6BWE  B/616S[7 8/ I2ISGT 4/6 50CS 12/6'DAF96  9/6 ECFBO0 12/6 HL23 10/6 PMIIM /6 UL4I |0~
155 8/- 6BW7 10/~ [6SK7GT 6/~ 12j7GT_ 9/6 SOL6GT 8/6/DCC90 7/~ ECF82 12/6 HL4l _ 7/6 PYS0  9/-|UL46 15/-
174 7/- 6BX6  8/6 6SL7GT B/-.12K7GT 8/6 (BT  12/6:DF33 1)/~ ECH3S 9/6 HLI3IDD  PYBI  9/-,ULg4 n
B ks peamCTidaactalar wgenl dpim et Bend Jiol
= Ly |
a7 10/6]6C5 616/ SUMGT 14/- 12SA7  8/6 77 8/- DH63  8/6 ECLBO  9/-'HVR2A 6/-'QP2I  7/-'UYB5 10/6
2C26  4/-|6C6 6/616USG  7/6 125C7  7/6 78 8/6|DH76  8/6"EF36 6/~|KL35  8/6!QP25 I5/-'VI507 5/~
DI3C 7/6/6CB  B/-|6U7  8/6,125G7 7/6 80 8/6iDH77'  8/6 EF37A  9/-'KT2  5/-'QSI50/15  .VLS492A £3
2X2  4/6/6C9  12/6/6V6G  7/- 125H7  5/6 83 8/6/DK32 IS/~ EF39  6/-'KT33C 10/- 10/6 |[VMPAG 15/~
3A4  T-(6CI0  12/6]6V6GT T/- 12517 31- 3542 :5/- DK9} BI6 EF40 |2//61KT44 ;I;;‘QVO{W iVP27) 12/6
3A5 Ti-|6CHE  7/6{6X4  T/- 12SK7  6/-1150B2 15/-|DK92 10/- EF4]  9/6 KT63 . 15/ VP4(Z) 15/-
387 8/6/6D6 6;6 6XSGT 6/6 125Q7  8/6 807 6/6/DK96  9/6 EF42  12/6 KTW6I 6/6/R12  14/-IVPI3C 7/-
3D6  5/-|SF 15/-|6Z4/84 12/6 12SR7  8/6]866A  12/6/DL2 15/~ EFSO(A) 7/- KTW6E2 B8/ 'SD6  12/7 VP23 &/6
3Q4  9/-16F6G_ 6/6|6Z5  12/6 12USG 716 956 3/-iDL33 916 EFSO(E) 5/-'KTWe3 B[-'SP4(7) 15/-ivP4l  8)s
3Q5GT  9/6/6F6GT  B/-|$/30L2 12/6 12Y4  10/6 1203 7/-|DL92 8/~ EFS4 5/ KTZ4l 6/ SP4l  3/6 VTeIA 5/
354 8/-16F8  10/6,7A7  12/6 14R7  10/6°4033L 12/6,DL94 9/~ EF73  10/6'KTZ63 10/6 5P42  12/6 VTS0l 5/
3v4 9-|6F12  9;-1787 8- 1457 14/~ 5763  12/6|DL96  9/6 EF80  8/6 L63 6/-SP6T  3/6:W76  8/6

5U4 8/—|6Fi3 13/-17C5 8/~ 19AQS5 t1/- 7193 5/-|DLSIO 10/6 EF8S 7/6 MH4 7/-{TH30C 25/- W77 6/6
5v4 12/6|6F16 9/6/7C6é 8/- I9HI 10/— 7475 7/6'DM70  8/6 EF86 12/6 MHL4  7/6|TP22 l°/6!X6| 12/6
5X4 10/-16F17 12/6 | 7H7 8/-120D1 12/7 9002 5/6 EASQ 2/- EF89 10/-iMHLD6 12/6|U16 12/~ X65 12/6
5v3 7/6]6F32 10/6|7Q7 9/- 20L1 l3/6i9003 5/6 EAT6 9/6 EF91 9/--ML4 12/6'U22 8/-

5Y4 10/-]6F33 7/6,7V7 8/6 25L6GT 9/-19006 6/— EABC80 7/6 EF92 6/6 ML6 6/6IU25 13/6|X76M 14/

573 12/6/6G6  6/6|7Y4 8/- 25Z4G 9/-'AC6PEN 6/6|EACST 7,6 EL32  5/6 MUI4  8/6|U31 9/-'X79  12/6
574G 10/-|6H6M  3/6/8D2 3-2525 10/6\ AC/HL/  |EAF42 10/6 EL41  10/6'N78 . 12/6/US0  7/6|XD(I.5) 4/
6A8  10/-(6/5G  5/-|8D3 9/-28D7 7| DDD I5/-(EB34 2/ EL42  I1/- OC3~ 6/-|US2  8/-|XFWI0 6/8
6AB7  8/-|6/5GTG 5/6/9D2  3/6:30 7/6 AC/P4 8/-1EB4I  8/6 EL81 15/-0C72 30/-1U7¢  8/-XFYI2 46
GABD  9/|6ISGTM &/-110C) 15/~ 30C)  12/6iapy - 7/6iEBOI /6 EL84  10/6]OD3  9/_|U78  T/-\XH(1.5) 41
6ACT  6/6(6]6 S/6110C2 13/~ 30F5  12/6 ATP4  3/4|EBC33  7/6'ELSI 5/ Pél 3/6|U251  15/-IXSG(1.5) 4/~
6AGS  6/6/617G &/~ IOF1 IS 30E ) 1264731 12 EBCAI 10/ EM34 :O;Z\PABCSO jU329  15/.]Y63 7/6
‘ i

6AG7 1216 6]7GT  10/6[10F9  11/6'30, | 12/6 8339 10/6! 9/6 1 EM8O
6AJ8  B/-16K7G_ 5/-[10FI8 12/6 Ve / (EBF89  9/6,EYSL  10/6, PCCB4 8/-'UABCS8O  :Z63  10/6
6AKS  §/-|6K7GT 6/-jl0LD3 g/ 30P4  15-1BL63  T/6/ecs)’  5/6'Evas  l0je PCCaS 12/6 10/61Z66 20/
6AKS  7/6/6K8G _ 8/-i10PI3 17/6 30PI2 I3/5[CK505 6/6'ECS4  6/-'EZ35  6/6 PCF8O 8/6)UAF42 10/6:277 9/
6ALS 6'6 6KBGT 11/-I1E3 15/~ 30PI6 10'6 CK506 6/6|EC70 12/6 EZ40 8/-'PCF82 11/6 /UB4I 12/7.Z2719 12/6

U404 10/6 Y65 10/6

6AM6  9/-|6LD3 10/~ 12A6  §/6 3| 7/6]CK523 /6 ECC3I 15/~ EZ41 10/6 PCLB2 12/6/UBCA4I 8/6 2729 126
TERMS OF BUSINESS :—CASH WITH ORDER OR ALL VALYES NEW, BOXED, TAX PAID, AND
€.0.D.ONLY. ORDERS VALUE £3 OR MORE SENT SUBJECT TO MAKERS' GUARANTEE. FIRST
POST/PACKING FREE. ORDERS BELOW £3 PLEASE GRADE GOODS ONLY, NO SECONDS OR RE-
ADD éd. PER VALVE. C.O.D. ORDERS :—MINIMUM JECTS. ALL ORDERS RECEIVED BY FIRST POST
FEE, INCLUDING POST AND PACKING, 3/-. WE DESPATCHED SAME DAY. S.AE. FOR FREE
ARE OPEN FOR PERSONAL SHOPPERS. MON.. COMPLETE LIST, WITH FULL TERMS OF BUSI.
FRI. £.30-5.30. SATS. 8.30-1 p.m. NESS,

Every valve we despatch is first carefully tested in our laboratories, for maximum functioning
characteristics, right in a radio or T.V. set—under actual operating conditions ! That's
why we guarantee every Bentley valve in accordance with the Standard Guarantee. Full
replacement within ninety days of purchase, excepting only burnouts and breakages,

BENTLEY ACOUSTIC CORPORATION LTD.

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

PRimrose 9090
PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 34. STAMP, PLEASE.
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R.S.C. BATTERY CHARGING EQUIPMENT Al forAC Meins 20250 v, 50 c'ce

ASSEMBLED CHAR( s ATTE : ASSEMBLED
‘ i BATTERY CHARGER Ki1s | ANSEMBLED

Assembled 6 v.
Consisting of Mains Trans- by

or 12 v. 4 amps.

[Ror"tlﬁé‘- F. & Brig)ge. dMe(.a] 6 v.2 :l;‘lpsm v. Fittod Ammeres and
€ . Y 8 . . g Iy
prkEh ventilated steel | pittea Ammeter variable charge rate

selector. Also ~eléc-
tor plug for € v. or
12 v. charging. Dou-
ble fused. Louwvred

and selector
plug for 6 v. or
12 v. Louvred
metal case. fin-
ished attractive

Grommets, panels and circuit.
Carr. 29 extra.

6v.orl12v.1amp.

Above ready for use.
mains and cutput leads.
SELENIUM RECT

612v. la 411 L.T. " hammer  blue steelcase with
612 v. 2 a. 612 §v.ori2v.4amps. 538 Rgadye for \1xse. stoved blue hammer
Z}ﬁ v 2 2 BATTERY CHARGER KIT | op 4" Jagins ERishy 75/-
12 v ' Conmsisting of F.W. Bridge | leads.  Double
612 v. 6a, Rectifier. 612¢v. 5 a Mains | Fused. Ready for use with
612 v. 10 a. Trans., 0-9-15 v. 6 a. output and | Onlv ~ 47/Q | mains and output
612 v. 15 a, Ammeter, 49,9. Post 3 -. Carr. 39, / l leads. Carr. 29.
. FVLLY EX-GOVT. SMOOTHING CHORDES
R.S.C. MAINS TRANSFORMERS (. i1, ) EXCOVT sMo0THING  CHORES
Interlcaved and Impregn ted ELIMINATOR TRANSFORMVMERS 150 mA, 10 H 100 ohms . .. 119
aries 200-230-250 v. 50 ce - Primaries 200-250 v, 50 ¢/s 1530 mA, 6-10 H 150 ohms Trop .. 69
TOP SHROUDE D ‘DROP G 120v. 40 mA.5-0-5v. 1a 120 mA, 12 H 100 ohms B 8.9
0-260 v. TOMA 63v.2a,5v. 2a, 90 v. 15 mA, 4-0-4 v. 500 mA 100 mA. 5 H 100 ohms 31
350-0-350 v. 80 mA. 6 2"14 5 \.'5233... ig/g R — I y ‘ - \m“ “)\'
250-0-250 v. 100 mA v.4a. . 5hv.3a, f CHA VT, E.H. NG B
v 100 mA Bav dabv.3a 329 | i wih 250"25‘0‘"7;{)"‘:' ! VENSERS. 02 mid. 5,000 v. Cans. 2
353504;50 v. 188 mzAx o v.44 a‘45 v.ca I 229 0-9-15 v. 11 a. 119; 0-9-15 v. 3 a. 18 9: mid. 2.500 v. Bakelite Tubulars. 3 3
0-0- v, I m v a, g -3-5. v q g T B
Oaay da 23/9 83?59\“52 A T8 CEB @ 8 & JTEE SKYFOUR T.R.F. RECEIVER.
350-0-350 v. 150 mA.63Vv.4a.5v. 3a. 29/9 it A de~i233 2%%4 S—An::lvz;wLong and Nledv[}\;rnﬁ
¥ 5 - ) NG C {ES wave v. ains receiver
FULLY SHROUDED UPRIGHT lx‘o"m":xl b SIS 12 | Selenium reciifier. It consists of a
2500-250 v 60 mA &3 V. 28, 5v. 28, 130 A, 7-10 H 250 ohms T 7 198 | variable-Mu nigh-gain H.F. stage followed
Midget type 2;-3-3in. 17/8 100 mA. 100 H 200 ohms 89 bv a low distortion anode bend detector.
360-0-350 v. 0 mA, 6.3 v, 28.5v. 2a. 189 80 mA, 10 H 350 ohms | 8/g | Power pentode output is used. Valve
250-0-250 v. 100 mA, 6.3 v. 4 v. 4 &, 60 mA; 10 H 100 ohms 2 | line-up being €K7, SPEL, 6V6G. Selectivily
T.0-4-5v. 3 . 26/9 and quality are well up to standard.
2500-250 v, 100 mA. 6.3 V.62, 5. 30, . OUTPUT TRANSFORMERS and simplicity of construction iz a specal
for R§355 conversion 3 1’- Midget Battery Pentode 66:1 for feature. Point-to-point wiring diagrams,
300-0-300 v. 100 mA. 6.3v. 48, 5v.3a, 23/9 4. etc. ... 3'9 instructions and parts lists, 19. Thic re-
300-0-300 v. 100 mA, 6.3 v.-4 v. 4 a, Small Pentode. 5.0000 1o 30 3,9 | ceiver can be built for a maximum of
C.T. 0-4-5v. 3 8 26/9 | Small Pentode 7/8.000Q to 30 39 | £4196. including attractive Brown
3504) 350 v. 100 mA,63V.4a,5v.3a, 23/9 Standard Pentode 5.000% 1o 3Q 4/9 | or Cream Bakelite or \\alnuc veneeted
C T:}S(())_4v5 ‘1,0(?3 mA, 63 v.-4 v. 4 a, o f‘%{)’é’”d Pentode, 7 8,000 to 30 4’9 wood cabinet 12 x 64 x 5}in.
0. 30 4.9 e AUTINTD
300-0-300 v. 130 m A, 63v.4a.6.3v.1a, ush-Pul y (DA MNWT. DOUBLE WOUN =“TEP
or M“””&“%"’g’g“ﬁ:" T gg}g P ls Pull 10-12 watts §V6 t0 32 or 15 UP STEP  DOWN r““;_;‘!'f}“',g“‘
mA. 63V.4a. 5. 34 Pus; 10-0-100-200-220-240 v. to 75-115-135 v,
350-0-350 v. 150 mA, 6.3 V.2 a, 6.3 v. mhgfr,“;}lo}‘) 2 waits o "‘altc" GV" 169 | of REVERSE. 80-100 watte, Only 119,
2a,5v.3a ... 35/9 Push-Pull EL84 to 3or 159 .. 18 9 plus 29 post. 10-0-100-200-220-240 . to
5950425 v. 200 A, 63'v. 4%, C. Push-Pull 15-18 watts, 6L5. KT66 ... 22 9 §-0-110-122.1% 148 v or REVERSE. 200
6.3 v. 4a, C.T..5v.3a. Suitable . Push-Pall watts, \ecmonall'\} watts, 359, plus 7/6 carr. Both 50 c.p.s.
Williamson Amplifier. etc. 49/9 wound 6L.6. KT66. etc.. to 3or 150 ;
450-0 450V 250 mA,.6.3v. 64, 6.3v. 88 89 0 B, EX. GOY o ]%;}‘0 2’[;{)12;350(1‘!1{( ‘Z‘S’O“
! MAINS  TRANSFORME EiTeRy O] el S
3 ANSFOR \llul(\ in. approx. Primary 200-250 v. 50 ¢C 8. "g < pV< 3 '2"0?):]";'{1)82/;5 v. 100 ma. 6.5 V.,
All ‘with 200-250 v. 50 C 8. prunarjpe 8.3 v. 250-0-250 v. 70 mA. 6.3 v. 2.5 a. Store soiled ‘ S0
150,59 63v.2a 760463 v.22 7/9: | bub unused, guarantecd. 119, EX-GOVF, CASES. Size 13-10-84n. high.
12v.la, 711:63v.34a, 811: 63v. 6 a, Well ventilated, black crackle finished,
176:12v. 3a, 0or24v.152.178. I\l OFFE R\ Flectroly ties. undrilled cover. IDEAL FOR BATTERY
ELIMINATOR AND TRICKLE 2 ubilier small CHARGER OR INSTRUMENT CA?E
CHARGER KI7T. Input 200-250 v. A.C. can. 39 ca. ishmed. 450 v.. 319, Small QR _COVER COULD BE USED FOR
Cutput 120 v. 40 mA. Fully smoothed and 0006 mid. 2-gang. 4 9 ea. Westing- AMPLIFIER. Only §/9, plus 29 postare.
rectified supply to charge 2 v.accumulator, house Rectifiers 250 v. 250 mA. 7/9. Size 8} x 13; x 64 ins. with undiilled
Price with louvred mensal cace and circuit, CO-AXIAL CABLE. 75 ohm, lin. gree!i \;nat:rllz?ed Csonglhmfj)ge%hl:r;é?;g
S extra. "W i S 3 v u: €
29/6. or ready foru e. 8 9 ext 8d. yd Twin-Screened Feeder 114, vd. Tnstrument case. /@, plus 29 DOst.
R.S.C. BATTERY TO MAINS CONVERSION UNITS | jx.covr. vavies e
Type BM1. An all-dry Type BM2. Size 8 x 55 x | 1T4 79 | EX39 5/9 1 EF80 59
battery eliminator. 23in.  Supplies 120 v. 185 718 ' 6V6G 29 | EBSL 8.9
Size 51 x 4! x 2in, 90 v. and 60 v.. 40 mA, 354 8/g | 6X4 89 EF36 49
rox. Completely and 2v.0.4a to 1l amp. 51 8/9 | 6X5GT 7/9 EL32 39
replaces batteries sup- fully smoothed. There- 5U4G 8/8 ‘ SL6G 1/9 ELS1 59
plying 1.4 v. and 90 v. hy completely  re- 574G 8/9 I 807 79 KT44 £9
where A.C. mains 200- placing  hoth "L | WKTG 5/9 | 12A6 79 Ezoo 9
250 v. 50 ¢ s is avail- hatteries anda LT, |6S)icT e9l1D2 49 20 &
able, Suitable for all accumulators. 6SLGT 8/9 35Z4GT 99 E ln 6
batt portable connected to | 6SNIGT 4/9 SpP61 z9
receiver requiring mains  supply BATS6 7'9 ‘ F(‘caa 99 35Z4 £9
1.4 v. and 80 v. This v S
includes’ latest low ELECT R()L\'I‘l(:s (current production)

consumption types. NOT EX-GOVT.

BA
S normally using 2 v, accumulal

it with diagrams, r VE Tubmiar Types E e
(?oxgpleteteu::t‘wvs g 3919, © L Complete kit of parts with diagrams and Tubular \.m «.9 i, rr(1f(‘il.l g)‘a ,\.A.‘ -
ready to use, . mstmcmom 49 9, «r ready for use, 59.8. 16 mid. 500 v. 2 9
JUNCTION TR \\\I\l(’l(\ Red Spot (7 B8 V6 oo 211
Audio Type only 7 8 each. R.F. Type, 17 6. . lOOnxlgf'?ti.dié)o‘\'. 38

UM TCONTROLS with long (iin. Rea.dyfox use in 8-8ur 450v... 2 ¢
mam ) spindle. all values less >w1uh walnut veneered 8-16pF 450 v. 311
2/9 ; with S.P. switch, 39 with D.P. bine 16-16uF 450 v. 311
Switch, 4.6 GTRGE, F 19
T.V. CABINE'FS. Leading manufacturer’s 8in. 2-3 ohms, 35 9. 100 mfd. 25 v. ’49
surplus.  Attractive designs. =~ Walnut Very limited number 1,500 mfd. 6 v. 18
veneered with doors for 15, 16 or 17in. - 4'000 mfd. 6 v.

‘Tube, £3.18.6. Carr. 7 6. 6,000 mfi. 6 v. 275 . 69
MINIATURE MOTORS. 24 8 v. D.C, G or EX GO MEESL BLOCK (PAPER) _ Many others in stock.

H L Canada. Siz — —_—— —
Qn(];y T,a?(ellﬁn ooégindltg 14in. long, .ms.) 4 mfd. 500 v. 29, 4 mfd. 1000 v., 4/9; lll ADPHONES. Brand new. Lo“ 1e-
diam. Brand New, /8. 8 mfd. 500 v.. 49; 10 mfd. v., 3'9. sistance, 8/¢ pr. High Resistance. 15 9 pr.
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. RS.C. A8 ULTRA LINEAR 12 WATT AMPLIFIER

Hwh Hdclxt\ I’csh Pull Amplificr with

* Built-in Tune Conlrel,  Pre-amnp

. Hig sens Inciudes A

(807  outputs). High Quality
=ectionalls wound output transformer,
specially - designed  for  Ultra  Linear
operation. and reliable small (undens(‘l\
ol current manufacture, IDUAL
AND TREBLF

CONTROLS FOR BASS

T 1itt U and ¢ Cut”” Frequency response
Rdb,, 30-30.000 ¢ s, 8ix negative foed-
Pacls loops Hum level 71 dh. down.
ONLY 70 mll]wmt\ INPUT  required
for I'ULL QUTPUYT Suitable 1or usc
with all makes types ol pi

and N

ups and practically all microphones,

Cnmuamhle with the very best design-.
ANDARD or

1. li\(--'l,_\ ¥

n I ( U 113 I)

139
wlth plug prowdes 300 v. 20 mA. and 6.3 v
1.5a. For supply of a RADIO I‘I‘IE[)
UNIT.  Size approx. 12-9-7in.  For
mains 200-230-250 v. 50 ¢/cs. Outpuis 3
and 15 ohm speakers. Kit is complete (o
last nut. Chassis is fully punched. Fult
instructions and point-to-point wiriny
diagrams - ipplied, Unapproachahle \d,]lll‘
at £7 15 - or factory built 45- extra,
Carriage 10;-.

I required louvred metal cover with 2

carrving Imnd]m can be supplied for
17 8. Additional input socket with asso
ciate Vol. control so that two difterent
inputs such as Gram and * Mike o
Tape and Radio can be mixed, can be
provided for 13 « extra, CGuarvanteed 12
months,

s ot wssembled Lwo input mode!
SIT 256 and nine monthly pav-
ments 23, 4

HIGH-F IIH LITY MICROPTHON
and SPEAKERS in stork. Keen cash
prices or H.D. supplied with
amplifier.

terms i

R.S.C. 30 WATT ULTRA LINEAR
HIGH-FIDELITY AMPLIFIER A10

A highly sensitive I'ush-Pull high output
unit with selt-contained Pre-amp. Tone
Controt Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level

70 db. down. Frequency response . 3 db.
30-30,000 ¢ es. A specially designed
sectionally wound ultra linear output
Udl\\['ﬂFH!Pl is used with 807 output

€5 All components are chosen for
rellabllitv Six valves are used. EFH6.
EF86, ECC83. 807, 807. (i743. Separate

Bass and Treble Controls are provided.
Minimum input required tor tull uutpul
is only 12 milivolts so that .ANY 1)
OF  MICROPHONE  OR
I~ \l‘ll AV 11} The unit ix
UK 10018 N
or OU TDHOOR FU
et or use with Electronic
(-l ITAR. RING BA
standard or long-playing reomd\
SOCKET PROVIDES L.T. and
a RADIO FEEDER UNIT.
input whh szociated  vol.
control iz provided so that two beparut,v
inputs sut h as Gram and * Mike ' can be
mixed. Amplifier operates on 200 250 v.
50 ¢les.  A.C. Mains and has outputs fors
3 and 15 ohm speakers. Complete kit of

for

5

COLLARO RC54 3-SPEED  _AUTO-
CHAN RS with  Studio Pick-up.
For 110 v. 50 ¢.p.=. AC.

. Pr cn with 110 v. to 200-250 v. Auto
only 7 Gins, Carr. 5'6.
ARO R¢ 356 4-5 1 AUTO-

CHANGERS with high fidelity Studie
Pick-up. Lates; model.  Brand new,
Cartoned, For 200-250 v. 50 ¢ D% A.C.
mdms OQur price £8/19/8, carr. 5 f.

LG3 MINIATURE 3-WATT GRAM
AMPLIFIER. For ase with above or any
other single or auto-change units, Out
put for 2-3 ohm me..tker For 200-250 .
50 c.p.s. A.C. mains, Size 64 x 4} x 2%in.
Controls ©  Vol.
Guarantecd 12 month-.
PORTABLE CABINETS, Exceplionally
attractive appearance. Size inside 1783 v
24 x 8! in. Wil take above amplifier
and anv modern Jor 4 speed auto-chanuer

and Tone with switch.
Only 453,

Ampiiter.
14 Gas, Care,

6.}1"‘ *])Ld}xel, an RC
10 -

SU l’l R LEDER L Dexign ot s
high quality Radio Tuner Unit tspecially
suitable for use with any of our Ampli-

flers). Delaved A.V.C. employed. The
W.Ch, Sw. incorporates Gram position
Controls are Tuning, W.Ch. and Vol, Oniy

250 v. 15mA. H.T., and L.T.of 6 4 v. 1 amp.
required from ampllher Size of unir anp-
prox. 9-6-71n. high. Simple alignment prao-
cedure, Pomt Lo-point wiring diagrams. !
instruction and priced parts list with
tion. 2:6. Total building rosi.
For "e~(r ptive leaﬂex send S

Sultahle 10

other
micro-
19

\ i
w1th Collalu

ll' R,
.S.R. or any
and moxst

use
vecord-playing unit,

|
|
phones. Negative feed-hack
Separate Bass and Treble Contrels,
A.C. mains input of 200-250 v. 50 1~
Output for 2 3 ohm speaker. Three minia- |
ture Mullard valves used. Size oi unit |
only 6-5-53in. high. oOutput for 2-3 ohmn i
speaker. Guaxanteed for 12 months, Onlv
£519 6. Illustrated leaflet_8d. l
+
|

‘300 2’30 230 V.50 c.cs.  A.C. mains. V-
line-up ECC33, ECC83, KL81, ELd. l<{81
miniature Mullard. The unit has selt-on-
tained Pre-amplifier Tone Control stages
and separate Bass and Tieble Controls
Independent * Mike " and Gram input
sockets are provided. Size is only 10-8-8in
Output Matchings for 3 and 1H ohm
speakers.  Only 12 GNN,: o Deposit
26 8 plus 10 - carr. and & monthly pav-
nments of 26 9. Leaflet 3d.

Terms 1 €W ,00 0
Open 9 (o

|

ORI N })

5.30 : NSak~, nntit 1 pan,

RADIO SUPPLY CO.

R.S.C. 4-5 WATT AS
H!GH-GAIN AMPLIFIER

A highlyescn-

sitive 4-vahve
quatlity  amp-
i cr for
home,

] ¢lub,
Only 50
millivolts in-
put i~ re-
quired Fore
full output
so that It is
saitable  for

e With (he Batest high-fidelity |m I\-up
heads, in addition to aH othe
pick-ups and practicalty all R
Separate Bass and Treble € nmruh are
provied 1{]\(' full long-piayine
record eq

negligihle
of neg:
30

“
. Or s Deck lll'\'--llll])ll-
omains iupnt of 200-230-
Ontput for 2-3 ohn

‘hassis is not alive,  Kit
is complete ineve detait and inchudes

fully punched chassis (with haseplhate)
with

Blue sh and poing-
and

yatue

hammer i
wirlng  diagrams
s

for
Beposit
(~ of 228

1
for a ~1~|nhh-1l umnie,

1 I45 lll( 1 Ql ALIEY TAPE
MPLIFIER., For All Tape Decks v

ngh Umnpedance. Tlavhack and Frase
Heads, such as {ane, Truavox, Iy Tor
ete. Orfor Collara, Brencll,  Use, ONLY
et Type of Deck should

be stated when ovdering. 2GNS,
Output i~ 45 watrs. For

2-3 ohm speuk: For AC. Carr. 76
Mains 230-250 v. 50 ¢ ¢~, Posttive compen-
sated identification for recording level hy

Magic Eve. Recording fac 11|t,1(~\ tor 15, ntl
or 3iin. per sed, Auvomatl( equal
at Lll(. turn ot a knob. Linewr
Tesponse of 4 db, )-11.000 ¢ ¢ 2,
tive feed-back equalisation.  Minimum
hum. High output with completely .
effective erasure and distortionless repro
duction. Sensitivity is 12 millivolts
kind ol crys

Only 2 millivolts minimum output re-
quired from Recording head. Provisian i-
made for teeding a A, amplifier o~
trated leatet 6d. Special price quoted tor
above with Declk.

NO C.0.1, under £1.
Catalogue

Pos~1 19 exne
6. Trade List 3.

32, 7T

unite

with fully punched ONLY
rhassis and point-to-point -
wiring diagrams and in- GNS
structions, If required ¢
cover as fir A8 can be
_supplied for 17 6. The Carr. 10'-

amplifier can be supplied, fa(-tnry Luilt
with 12 months’ guarantee for £12 19/6.
TERMS : DEPOSTT 359 and 9 monthly
pavments of 28'11.

20 WATT RE-LENTRANT
TRN. 13 ohms or 600 ohms mat
OQutdoor work. Only 8
All 2-3 ohms, 5in.

7'8. 6in. Goodmans 16°9.
8in. Rola, 199 10in. Elac. 26 9. 12in.
Plessey, 29'11. 10in. W.B. * stentorian
4 or 15 ohms type HF1012 10 watts, hi-
fidelity Ly pe.
our A8 Amplmer £4 109
3 ohms 10 watts. 59 6

I

Recommended [or use with
b Plessey

l2!n

1
with huilt-in tweeter
elliptical speaker with
sers,  etc.n providing
realistic reproduction
A8 or similar amplifier.
Price complete, only £€51

RS 23 ohm~, ﬂm.
11

sepa
choke. conden-
extraordinarily
when used with
Rated 10

our
watts,

R.A.

PEAKERS, 2-3 ohpis.
~with 145, A5 or

Suitable

1 A7 amplifiers,
Elac 7 x 4in. elliptical, 19 9. Celestion
8iin. with high flux density magnet.
18 9. 12in. Pleszey, 29 11. 12in. Plessey
with high flux density magnet, 479,
The latter is especially rec ommended.

8 R.S.C. 3-4 WATT A7

! HIGH.GAIN AMPLIFIER ,

Main~ inpug,
ficat

For 230-250 v. 50 ¢
Appearauce and Sp
i vXeeption of o
Complete Kit w
1o Assembled 22 8 extra.

e

5

(‘nl.dﬁ

o g

i AM[FM RADIOGRAM CHASSIS.
| 8-8W \' SIEPULL OU TP T, Fou
' AN-250 v M.unx Long Wave. Medium,
.M, and Gram. Complere with 8 RV.A
valy Guaranteed 12 nonth-.  Only
22 GNN,
uz\,\'menu of

r€2: 29 extrawm

NSoA kL with all e
(LEEDS) LTD

HE CALLS, LEEDS, 2

or I)epmn' £2 12 -ond “monthily
212 -,
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V.H.F./JF.M. HOME, LIGHT AND

THIRD PROGRAMMES |IN-

STANTLY SELECTED AT THE
TURN OF A SWITCH

; 2 H .
POWER REQUIAED L : Full constructional details. point-to-point wiring diagrams and
U alignment instructions for building the “ MAXI-Q * PRE-SET
FM TUNER and also the VARIABLE TUNED version are given
in Technical Bulletin DTB.8. 1 6.
Completely punched Chassis, Screens and Bronze finished Cover,
19/-. Station Indicator Plate, I;1. 3-position Switch. 4'3. Station
Condenser: Trimmers. 3-9pF. 2/- each. Complete set of
RESISTORS and CONDENSERS for either version, 48 -.
RATIO DISCRIMINATOR TRANSFORMER, RDT. 1107
Me's. Secondary winding of bifilar construction, iron dust core
tuning, polystyrene former. silver mica condensers.  Can sice:
F2in. square x 2%in. high. 12 6.
I.F  TRANSFORMER. 1ET.11 10.7 Mc's, Miniature 1.F.
Transformer of nominal frequency 10.7 Mc/s. The Q" of each
winding is'90 and the coupling critical.  Can size 13/16in. square
1;in. high. 6/6. .
COILS TYPE LI, Tl and T2. Specially designed for use in
this unit, are wound on polystyrene formers complete with iron
dust core tuning, 311 each.
THE ** MAXI-Q ' PRE-SET F.M. TUNER is available com-
pletely wired, assembled, salved and housed in a sturdily made
bronze finished cover at £8.11.5, plus £3.8.7 P.T.=£12.
VARIABLE F.M. TUNER compietely assembled. £11.0.0,
including P.T. (carriage 3'-, terms ¢.w.0.).

GENERAL CATALOGUE covering technical information on full
-} range of componenis, 1, - post frec.
DENCO (CLACTON) LTD.

(DEPT. P.W.) 357/9 OLD ROAD
CLACTON-ON-SEA, ESSEX

F.M. TUNER

STOP PRESS : “*MAXI-Q" 60 kc's TATPE DECK OSCI.LLATOR COILS, TDO.t—for high impedance Erase Heads (Tru\:)‘(,
etc.), §/-. TDO.2—tor low impedance Erase Heads (Brenell and Collaro). §/-.
Trading Terms for direct Postal Orders, C. HO ply.x' appropriate postal charge.

Presenting the;new
HOMELAB range of SIGNAL GENERATORS

TYPE 2

100 kefs. to 100 Mc/s CW or 400~ modulation. Audio signal
for amplifier tests PRICE : £4.10.0d., p. & p. 5/-

N TYPE 12

100 kcfs. to 130 Mc/s. Sine and square wave modulation
at 1,000~. Sine or square wave signal for amplifier tests
PRICE £8.10.0d., 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 Mullard
FM Tuner complete with power supply PRICE : £12.0.0d.

HOMELAB INSTRUMENTS LIMITED
615-617, HIGH ROAD, LEYTON, LONDON, E.I0
Telephone : LEYtonstone 6851

www americanradiohistorv. com
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HOME RADIO OF MITCHAM

Official Stockists for EDDYSTONE

components and receivers and
187 LONDON ROAD, MITCHAM, SURREY MIT. 3282 PANDA transmitters.
WHARFEDALE EDDYSTONE
GOLDEN/FSB ‘820°
) AM/FM TUNER

LS UG 5 i Designed for recep- =
latest version of the [t .
famous Golden loud- S LG (e r

transmissions ; also

speaker which was
firstintroduced over
20 years ago. The
new foam surround,
special voice coil
and high flux density
combine to give an
outstanding smooth
performance  with
high sensitivity and excel'ent damping.

PRICE £8.14.11.

Full data on this and other Wharfedale Speakers
on Request. *

SPECTONE

TAPE RECORDER
A really high quality
Tape Recorder using the

"‘"'--..}

MAGNETIC RECORDING TAPES

A by-return service of all types and sizes. E.M.I.,
BASF, Scotch Boy, Simon, Ferrovoice, MSS, AGFA,
Ferrograph, Puretone. SA E. for full list,

range of Armstrong and
Dulci Chassis.

We carry full

SPECIAL OFFER. Si30P voltage stabiliser valves
new and boxed. Limited number only. 3/- each
plus 9d. postage.

‘“THREE DEE"”

The THREE-DEE is a new Dual
Range Radio with bandpass
tuning using a crystal diode
and 3 transistors. Amazing
-loudspeaker reception and low
running costs from a 7! volt
battery supply. Designed for
local station reception the
‘““ THREE-DEE "' is ideal for caravan installation,
bedroom, workshop or second radio set. Chassis
size 6in. x 4in. x 2in. FuII constructional data, /-
post paid.

for one pre-set long
wave station and two
pre-set medium wave
stations. The ‘‘ 820 *
is of advanced design, precision built using
first-class materials.

8 valves, Foster-Seeley discriminator, and self-
contained power pack. The FM tuner for those who
want the best. May we send you full technical
specification and test report? Call for demonstration.
PRICE £31.18.0.

WB STENTORIAN CABINETS

A full range of beautifully
finished cabinets for hous-

CollaroTapeTranscriptor. !

PRICE 72 GNS. com-
plete. We also stock
Grundig, Walters,

y-"’" Elizabethan, Simon, etc. .

ing record player units,
tuners, amplifiers and
. speakers. Prices from I2
GNS. Also Bass Reflex
and Corner Speaker
Cabinets from 9 GNS.
Despatch by Return. S.A.E.
for Full Details.

|

THE “JASON " F.M, TUNER KIT

The most successful Home Constructor design
ever produced.
Build yours to-
day and enjoy
the thrill of
Hi-Fi  crystal
clear recep-
tion. All parts
standard and
in stock. Full

iy

constructional
data including
point-to-point
and price list.
PRICE 2/-.

LORENZ TWEETERS. LPH65. Moving coil,
high flux magnet. PRICE 39/6. Really amazing.

Limited quantity Single Screened Mic. Cable, best
t quality, éd. yard. Black PVC covering. Add postage.

www americanradiohistorv. com
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PRICE . .. Including CRYS- >
TAL MIKE and 1, 200IL reel of
PLASTIC TAPE

£49.10.0.

OR €3 EXTRA WITH (
REV. COUNTER.

(Plus £1 10,- carriage and insurance, of which
I i‘l is refunded on return of Packing case.)

The "ﬁdellty” /" TAPE AMPLIFIER
Medel HF/TR2 WITH POWER

SUPPLY UNIT
erice £16.0.0. A-E. M
(Carr. and ins. R

bi-.)
ILP. TERMS
Deposit £8 and 9
months of £1.
CREDIT TERMS -
Deposit £4 and
monthly payments of £1°
of deck in use,

» 1o ME

TESTED AND

with the =
this page), and a

RED

Can  be supplied
to correctly
operate with
Collato 1nd Truvox
Decks
s o
When ordering, please adyvise make
ALE. for full details,
STRUCTORS ]
I ‘e can \um;lv a COMPL E KIT OF PARTS to build this TAPE
AMPL ER for £12 (plus rr. and ins.). The Assembly M dl.l
Practical Diagrams, ete., are available for 2/6.
B A E SPECIAL PRICES TO PURCHASERS OF TAPE EQUIP-
MENT (i.e., buyers of Deck and Amplifier togethe te., )8 SEND
YOUR l-"\(!l'll{\' TO Us ... ILP. and CREDET SAL L TERMS ARE I
AV-\ILABLL.

PRACTICAL WIRELESS

“ fidelity ” TAPE RECORDER 7 :
IT HAS EVERYTHING—EXCEPT A HIGH PRICE!

6@ BEFORE CHOOSING
SHOULD HEAR THIS MODEL—TR
ARE OBTAINABLE and

pric orders.
Alternatively send S A.E. jor ILLUSTRATED LEAFLET.

MODERNIZE YOUR OLD RADIOGRAM

The NEW ARMSTRONG

PB. 409 A.M./F.M. Radiogram

October, 1957

APPROYED AT THE TRUYOX LABORATORIESI

P INCORPORATES : The NEW TRUVOX Mk. 1V TAPE DECK together
fidelity > MODEL HF, TR2 TAPE AMPLIFIER (hoth illustrated ¢n

Rola 10in. x 6in. P.M. SPEAKER. I

A,
YOUR TAI’E RECORDER YOU
ULY " HI-Fi " RECORDINGS

it is compaiable to much higher
ed Rer

~~ fJ‘MNZ l

ITSALL: Deposit£12 8'-and 9 m’thiv paymentsof £4 10 €. I
HIRE PURCIHLASE : Deposit £24,15/- and 12 monthly payments
of £2’5/11- l

T[le NEW TRUVOX | Mle TAPE DEGK

OF TIE RBE DECKS

()\ FIIE MARK
PRICE (Plus 10/-
care,  and

£27.6.0.

CREDIT IKMS @ Deposit
£6:17/- andOmonthl\ payments

‘Il\l\ Deposit £13,13"
12 monthly payments of

£1.5/4.

WE ALSO HAVE A FEW DECKS

WITH REV. COUNTERS. Price£30,9,-
Send S.A.E. for detals.

A TRPE PRE- AMPLIFIER
and ERASE UNIT

STERN’S \I()l)l 1
INF/TR orn-
pletely asseml: ed
* Pre-amplifier wath
own Power Supply. Can be supplied correctly matched jor
use with Truvox or Collaro Decks and incorporates Record-
mg Level Indicator and Monitoring facilities. FPlease
send 8.A.E. withany enqulry £11.10.0 (Plus 5 - cair,
RIC * and ins)
SPECIAL PRICE REDUCTION WHEN PURCHASED WITH
TAPE DECK,

-,

Chassis

* A chassis for those Who want
the highest guality."” ® A 9-
valve line up employing the
latest MULLARD preferred-
type valves, ® Provides com- “¢%
plete coverage of the V.H.F./ .+ P
¥.M. Transmissions plus the k
Short, Medium and Long Wave-
bands, ® Has Push-Pull Out-
rut with Nevatne Feedback for 6
v.attq peak Qutput. @ Quick Action ™ Fiano
Key "’ Selectors and separate Bass and Treble
Controls. @ Has " Magic Eye *’ Tuning Indica-
torico Dimenszons I%mRI‘»(ig tin. x 8in! high.
PRICE S
£29 o' Credit £7.7,0 and 9 monthly payments of £2.14.0.
«Flus 6/- cqrr & ins.) H.P. £14.14.0 and 12 monthly payments of £1.7.3.
SE S.A.E. FOR ILLUSTRATED LBAFLET

Dial size 11{in. x 5jin.

STERN'S ““F.M.” TUNING UNIT

A 5-valve Tuner incorporating the latest :
Mullard Permeability Tuning Heart
and a " Bk c Eye L ’}‘umnf' Indicator.
PRICID E ) ll! (1)

READY FOR USE £I4'Io'o'

«Plus 76 carriage and insurance.)
TERMS : (a) Hire Purchase : Deposi
£7.5.0 and 9 monthly payments of 18 4
(h) Credit : Deposit £3.12.6 and 8 monthly
pa,\’m(’nuf £1.6.7.

RECORD PLAYERS
THE VERY LATEST MODELS OFFERED AT
GREATLY REDUCED PRICES

Send S.A.E. for ILLUSTRATED LEAFLET

“CASH ONLY " £8.7.6.

(Plus 5/- carr. & ins.)
TIE NEW 4-5PEED B.S.R. MONARCIH

® A “ MIXER '’ Autochanger complete

L

Y

with High Fidelity Crystal » Turn-
aver ’' head.

¢ Incorporates the Manual Control
resition. -

WE HAVE THE FULL RANGE OF DULGI

CHASSIS IN sTOEK

THIZ MODELIL4. is 1llus-
trated but all Chassls ond
Tuners are similar—-end
S.A.E. forleaflets. H.P. and
CREDIT SALE TERM= ate
avallable. Send S.AE. jor
details,

RADIOGRANM CHASNES
These two Chassis are
really well designed and
reproduce most excellent
tuality on both Radio «nd

Gram,
MODEL .3, A3 Waveband AM,FM CHASSIS  £20.17.0.
MODEL H.4. A4 Waveband AM/FM CHASSIS  £24.6.6.
R UNIT Ct
FM/VIF ) CIIASSIS with self-
contained Powelr Supply £17.10.3.
MODEL 4T, 4 veband AM/F’\I
TUNEIR with self-contained POWER SUPPLY £20. 7.0,

MODEL H. 11 A combined 4 Waveband AM/FM Tuner incor-
porating a " Hi-Fi ” Control Unit—Audio Pre-amphifier,
which has swn:chm" and connections for Tape R(play
Gram equalising, Bars and Treble Controh £29.3 IO

i "AUDIO AMPLIFIERS
MODEL G4, A seil-conlained 4 watt Amphﬁer
with adjustuble Tone Coufrol Box £9.9.0.
\l(ll)l L D.PPoA T, A 10 watt A_mphﬁez with
separate Tone FPre-amplifier Unit incorporating
Bass and ’l'xeble CuuLmls and Gram
equalising .. £ I 9- I 9-0-

STERN' RADIO

LIMITED
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COMPLETE KITS of PARTS for the ““ Hi-Fi” ENTHUSIAST

STERN'S REMOTE CONTROL' The MULLARD *“5-10” MAIN STERN’S “ fidelity” PRE-AMPLI-

UN'T i

t«u]
with

tlar
Hae

L]

suited for simple domestic inetal-
lation as an alternative to the more elabor-
ute Pre-amplifier (shown and described
apposite). Tone Control facilitiex are
l'call,\' excellent and in conjunction with
the * 5-10 7 Main Amplifier reproduction ix
oi very high quality. Perfectly suitable fq
use with_all the popular Record Playe
{B.S.R., Collaro, Garrard) and the moder
Radio Tune> Units. Front Panel contains
ta)» Coloured Indicator, (b) Separate BAS.
and TREBLE CONTROLS, (¢) 3 position
Selector Switch, (d) Volume control. Input~
an back for Radio and Gram. and Grani
cqualising is incorporated.

FULL DATA is contained in the 5-10 MAIN
AMPLIFIER MANUAL at 1 6.

., vertainly needs no recommendation from

AMPLIFIER

Probably
the most popular .
vet designed and

and successful Amplifier

us. OQur kit is complete to MULLARDS
specification including the latest ULTRA
LINEAR OUTPUT TRANSFORMFER and !
the recommended Mullard Valve line-up. !
All specified (‘nmponentsaro supplied and
Power Suppl\ is available to drive a Radio

Tuner Un
PRIGE OF GOMPLETE KIT OF £9.10.0)

BRITAIN'S FINEST “ Hi-Fi”
AMPLIFIER

THE GENUINE WILLIAMSON

LANI A ANDARDFOR A\

PARTS (Plus 5- carr. & Ins,)

or al\t;[erﬂatni‘vely we lsux}plyM FULLY ¢
ASSEMBLED and TESTED for

(Plus 5'- carr. & ins. ) £11 10 0
The ASSEMBLY ANUAL containing
FULL SPECIFICA'I‘ION is available for 1 8. i
It also includes full data on the REMOTE
CONTROL UNIT.

a) The COMPI
and the RIMOT.
th) The ( ()\ll'l

and the delity
\I'lltlt\ ATIVELY
as follows—
(ai The MUL
CREDIT SALILS

ROL U
f PARTS tO b

RE-AMP
WE WILL

TERMS, £3.10.0

th) The MULLARD 5-10 and the
CONTROL.

L T for
CREDIT SALLE l'l*l{\l
TERMS, £6.9.0

Many versions of the Williamson have been
offered to the public at various low prices,
but the " only Williamson |” is the Ampli-
fier built to the designer's specification
and employing only the very high grade
Components, i.e., PARTRIDGE TRANS-
FORMERS, CHOKES ete., that he sbecifies.
it is only in doing this that the excep-
tionally high standard that has made this

Amplifier so famous, particularly in
America, iz obtained . . . WE HAVE DONE
THIS | | ... and we offer these KITS OF

TARTS including Partridge and other high
rrade Camponents as follows :

tay Mo build the MAIN AMPLIFIER ONLY
(lMu~trated above), .10.0

by o build the TWIN POWER SUPPLY

UNIT  ONLY insufficient
S tv(ul ﬂlus[‘!}:\l;: tlh?'?r £1 3-10-0
(v COMPLETE  KIT t
h(u.ml ‘b’uéh above, © £27 0 0

We witl al~o supply both CON
ASSEMBIED and will be pleased to quntr\
Credit and H.P, Terms are available. The
complete  SPECIFICATION and  generul
ASSEMELY INSTRUCTIONS are availably

fon 3b
ey o adelity 7 PREAMPLIFIER  Jlu--
tiated und described above tor alrerna-

tivelv the R.C.A. Pre-amplifier a1 £16.5.00
J~recommended for usewith the Wilkiamson,

GA‘LLERS ONLY

stock variots design~ fo:
TR

M CTORSmr]udmul ML
Tuners. AL Tuners, Midget Bar-
LR, ere., el

iery o

blc Mams 1%

e i

THE MULLARD ¢3-3" QUALITY
AMPLIFIER

small compac-t Amplifier capable of
HIGH QUALITY REPRODUCTION  on
both RADIO and GRAM.
PRICE FOR CoMP E KIT oOv
PARTS, £6.1 6 (plits 66 carr. & inx.)
Alternatively pplied ASSEMBLED
and READY F‘OR USE £
rplus 66 carr. & ins. D M
The Complete bl“‘ECIP‘ICAT[( N and

arc  available

ASSlEngI,Y DIAGRAMS

Developed from the very

1
IFIER l()‘\l' CONTRO
sUPPLY

LARD 5-10 and the REMOTE CONTROL UNIT for
Deposit and 9 monthly payn
TERMS, £7 Deposit and 9 monthly ])a\ln(‘nl~ [

Fidelity " PR

e 1 h pay ment
WHEN ORDERING PLEASE INCLUDL .G to cover cost of Carriage and [nsurance.

FIER TONE CONTROL UNIT
‘“ A”desigr. tor the Music Lover "

B
i
g

i

This unit can be used with any Main Ampli-
fier. Briefly it has inputs for all types of

ICROPHONES HIGH and LOW GAIN
PICK-UPS and a RADIO TUNING UNIT. It

incorporates (a) GRAM EQUALISING
CONTROL. th) STEEPCUT FILTER.
(c) Continuously variable BASS and

TREBLE CONTROLS, a variable OUTPUT
CONTROL which enables its use with any
type of Amplifier, and Jack Sockets on
Front Panel for TAPE RECORD and TAPE
PLAYBACK.

Used with the “ 5-10 "' the reproduction is
comparable to that normally associated only
with the very expensive commercially made
High Fidelity Amplifiers. PRICE £6 6 o
OF COMPLETE KIT OF PARTS

WE ALSO OFFER IT ASSEMBLED READY
FOR USE, £8 (plus 5'- carr. & ins.).

The ASSEMBLY MANUAL contains full

| specification. and is availahle for 1'6

SPECIAL PRI'C'E REDUCTIONS .

of PAR’ ll‘s to bulld both the MULLARD 5-10

- WE WILL SUPPLY

£11.11.0
£15.15.0

TESTED,
£14.0.0

“of £1.5.8. H.I,

£18.18.0

1.14.7. 1P,

both the MULLATIY 510

NIT
ASSEMBLED and FULLY

I 17/9.
F-A

of 17/6.

STERN’S “ HIGH QUALITY »

8-10 WATT

AMPLIFIER
Has power
supply for
Radio
Tuning
Unit

PRIC
OF COMPLETE
I\l l'\l(]\ (Plus 5 -

& ins)) £7.10.0
SUI’PLII&D ASSEMBIL.ED
and READY TFOR TUSE £9'1°'0
Proved one of the most popular models
vet offered to the HOME CONSTRUCTOR.
Provides excellent reproduction up to 8
watts, employing 6V6’'s in push-pull, incor-
porating negative feedback. Provides for
use of both 3 and 15 ohm Speakers,

0]~

popuiur 3 valve

¢ watt  Amplifier  designed iy the
MUTLLARD LABORATORIES. Wo strictly
adhere to the specification list in addi-

tion we have added switched cqualising
for I.P. and 78 Records and a position for
Radio Inputs. plus additional power to
feed a Radic Tuning Unit. Extremely
simple to assemble and ideally sultable
to incorporate with an F.M. Tuner or
Record Plaver in a small installation.

(Dept. P.W.)

109 & 115 FLEET ST.,
LONDON, E.C.4.

Telephone: FLEet 5812 3 4,

WE ALSO SUPPLY
Stace
(

SEPARATEI Y —
iplus Rectilier

und\n»urun« L
A <maller POIRYY ARLE ¢ A~
d Plasers, PRICE ONLY
carn, & ineon

We also hayve
Tdeal For e

£3.3.0 1plus O-

www americanradiohistorv. com

SPECIAL CASH ONLY OFFER !!

'This ~very attractive
PORTABLE AWMPLI-
FIER CASI together
with a good gquality
GRAM  AMPLL IFIER
%nd1 a mal(‘hﬂl

l:I(‘li“\l\l I€. AI L
)
ONLY '7'6
plus 76 carre

& Ie,
’I he Amplifier con-
{ a 2 Stage
de% M incorporating the

mudmn
valves types ECCH3. Ei81plas B%80 Reclifer

B

and has separate BASS and TREBILE CON-
TROLS, The Portable Case will also accopi-
medate almost any make ol Autochanger,
dn(‘ I~ attraetively finished in Mareon and
Crey cotuur Resine,
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‘DIATONIC’

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature is thec compactness
of the unit. Full advantage has bezsn
taken of latest component miniatur-
isation developments to produce a
10-wait Hi-F1 push-pull amplifier
incorporating tone control pre-amp-
lifier stages within the measurements
of 10 x 6 x 6in.

In addition two high lmpedance in-
put sockets are provided for micro-
phone and gram, etc. Each input has
its associated vol. control, five B.V.A,
(Mullard) valves are employed,
ECC83, ECC83, EL84, EL84, EZ81.
H.T. and L.T. power supply point
is included for a radio tuner.

L45 MINIATURE 4/5-WATT
QUALITY AMPLIFIER

Size only 6 x 5 x S53in. high. 12 d.b.
Negative Feedback, Sensitivity 30 m.v.
for full output. 3 Mullard valves,
ECC83 Twin Triode, EL84 Power
Output, EZ90 Rectifier. Separate
Bass and Treble Controls. ' Mains
switch mcorporatcd in control.  For
200—250 v. c.p.s. AC. Mams An
idea! unit for use with Gram. or * Mike.”
Qutput matching for 2-3 ohm speakers.
Retail Price £5-19-6
Also available: LG3 3-watt Gram
Amplifier, 69/9. LT/45 Complete Tape

Amplifier, 12 gns.

LINEAR PRODUCTS LTD.

Cimear

Weight 12} Ibs. Power consumption 90 watts.
For 200-230-250v. 50 c.p.s. A.C. mains.

Outputs for 3- and 15-ohm speakers.
Chassis finish stoved Blue—Grey hammer.

Retail price
MAXIMUM RELIABILITY !
AT A PRICE YOU CAN 1 2 GNS

HIGHEST QUALITY !

AFFORD. Available through

your local dealer, or leading mail order firms.
Send S.A.E. for descriptive literature.

TRADE AND EXPORT

ENQUIRIES to

FREQUENCY RESPONSE
+ 2 d.b., 30-20,000 c.p.s.

MAXIMUM POWER
OUPUT
In excess of 14 watts.

RATED ouTPUT 10
WATTS.

SENSITIVITY
Volume (1) 22 millivoits
for rated output.

Volume (2) 220 milli-
volts for rated output.
TREBLE LIFT CONTROL
Continuously variuble +
6 db. to — 13 d.b. at

12,000 c.p.s. -

BASS CONTROL
Continuously variable +
13 d.b. to —18 d.b. at
50 c.p.s.

HUM LEVEL
Referred to maximum out-
put and including integral
pre-amp —60 d.b.

HARMONIC DISTOR-
TIO

0.19% measured at 6
watts

NEGATIVE FEEDBACK
Total 32 d.b. including
24 d.b. in main loop.

5.9 MAUDE STREET, LEEDS, 2.

Tel. 23116

providing continuous coverage
metres in 6 Bands.

brass stem with a screwdriver

and conversion purposes.

“"H” TYPE COILS—

A low-priced, soundly-designed Range of Coils,

The coils are supplied in individual aerial, H.F. trans-
former and oscillator versions for each band. Iron
dust cores are adjusted by means of a threaded

fine adjustment of inductance without the danger of
damage to cores. Circuit connections are made to 4
tags at the end of the former. Single 6 B.A. mounting.

*“H * type coils are recommended for many popular
circuits including the ** Practical Wireless " AC/DC
3-valve Superhet and are widely used for servicing

RETAIL PRICE.....cccceeuvvrn.. 39 EACH
A.M.JEM. RECEIVER BOOKLET ............ 2/6,

WEYMOUTH RADIO MANUFACTURING CO.,, LTD.
 CRESCENT STREET, WEYMOUTH, DORSET -

ILLUSTRATED FOLDER..vvvvveeecce..3ds

FOR MANUFACTURERS, SERVICE ENGINEERS
AND INDIVIDUAL CONSTRUCTORS

from 12 to- 2,000

slot which permits

© Band 3—190-550 mtrs.

www americanradiohistorv. com

RANGES:
Band 1—800-2,000 mtrs.
Band 2—250-800 mtrs.

Band 4— 90-250 mtrs.
Band 5— 33-100 mtrs.
Band 6— 16- 50 mtrs.
Band 7— 12- 37 mtrs.

Coils are coded accord-
ing to type and range :
HA I=Band | aerial
HO 3 =Band 3 oscillator
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CASH OR TERMS

12 MONTHS GUARANTEE
RECTANGULAR T.V. TUBES

Ar supplied to the trade for the last 7 vears.

17" e1.10. 14" ¢s.10.

6 months full replacement. 6 months progressive. Made pos-
sible by the high quality of our tubes. 15/6 Ins.. carr.
SPECIAL OFFER OF 14"-15"-16" T.V. TUBES. £5

CONVERT YOUR 9in. -10in.-12in. to ahove sizes. Information
on how to * Do-it-Yourself ™' in our FREE catalogue.

12in. T.V. TUBES with guarantee, £6, Ins., carr., 166,
POPULAR RADIO or RAD!O GRAM CHASSIS 39/9

3 wband and gram. S-het. 5 valve,
International Octal. Ideal table gram,
but still giving high quality output.
4 knob control.  8in. P.M. Speaker,
7’9 extra, set of knobs. 2'-, Chassis
size 12in.’ x 6in. x 9in. Less valves.
Ins.. carr., 4/6.

ARGOSY PUSH PULL RADIO GRAM cHASSIS 1396

Vaives : 2 EBF80, 2 EL42. ECH81, EZ8), FBC4l, EM31.
8 valve latest models.
3 w/bani and gram.
switched. Qver 10 watts
output. Full tone ranze.
4 knob control. Size 12in.
x Tin. x 7}in. Less valves.
Ins., carr.

. 08,

HOME RADIO 79/6
Svalve (octal), superhet, 3 waveband
receiver. A.C./D.C. Universal mains
can be adapted for gram P.U. In
wooden cabinet. 184in. x 11}in. x 8}in.
Ins.. Carr.. 7/6.

CAR RADIO AERILALS, 6/9. Whip antennae. 50in. long,
collapsing to 1lin. One hole fixing. Post 1’3.
BURGLAR ALARDMS. 23, Made by Truvox. Can work from
bell battery. New, including bell. P. & P. 1/9.

MAINS TRANSFORMERS

350-0-350 v. 80 mA. 4 v.-4 v. heaters. 200-250 v. Prim. 3'9
0-350 v. 80 mA. 12 v.-4 v. heaters. 200- 250 v Prim 2/9
280-0-280 v. 8 mA. 6 v.. 4 v.. ¢4 200-250 v. 59

v.
Drop through type. Half shrouded. All above 2 3 post.
425-0-425v.,5v.6a..6.3v. 12a., 6.3 v, 6a., 200-250 v.. 17/8. Screened
primary. P. & P. 26

o.r. F llA&sM)R\ll RS, 1/3 Standard size (2-5 ohms). Post
1~ 1/3. 20 for £1. P. & T, on 20 . 5/6.
3 MONTHS
Boxed VALVES 2Nt
1AH /9 6NTGT 4/9 cvld 39 | EF37T 49
185 4'9 63G7  3/9 EB34 18 |, EF41 89
3A8 39 7 9 EB91 68 |, EF50 29
4D1 2.9 8D2 39 ECC8t 8'9 EL32 6/9
688 3/9 8D3 79  ECH42 8.9 EI91 3/9
6F12 79 | 12AUT 59 | EF3 6/9 PEN45 69
6D2 6.9 12BES 6/9 EF41 89 TTIl 69
6HGM  1/9 ‘ 12SG7 19 EF91 79 | X66 319
K7 39 128J7 19 DFgs 5.9 z7i 79
American Types. UX All at 3,9 each.
18 5 i 80 25RE
42 8 ! 1ns 6AT
: D6 0 vC6
Barrettors 301 and 302 also at 8 9 cach.

CHASSES. 1'- each, 6 or 8 valve. Latest type midget valve design
lnr A.M. New cadmium plated on s.w.g. stecl. 12:in. x
12 for 10 -, care. 5.~

n.d\\'id(‘. Finest quality.

P.1'6. Postond, 8- ;
3 G TAPE, 1/6. 75{t. x
Lm ge roll in metal containsr. r & P

guaranteed. Post 1

| thig price.

L COILPACK S

RECTIFIERS, 2 9 Zoovolt 100 mA. Full o half wave. Salvase |
|

Open SATURDAY all day.
Liverpool Street to Manor Park Station

Send for FREE catalogue.
-10 minutes.

DUKE & CO.

| Diuminated grille.

BEAUTIFUL EXTENSION SPEAKERS 29/9

Complete. fitted with
Bin. P.M. Speaker
“W.B.” or " Goodmans
|of the highest quality.
||Standard matehinz to
any recciver (2-5 ohms),
Flex and switch in-
cluded. Unrepeatable
at this price. Money
back guaranteed if not
completely satisfied. Ins.,
carr.. 3.6.

8in. .M. SPEAKERS. 89, Let the lady of the house listen
i% tha}t) 'I;'V orBradlo programme. Complete with Q.F. trans..
- & 21

P M. SPEA KERS,  12/9.
2-5 ohms. Complete with C.P. trans., 14;-,

Elac or Goodmans. Higu quality,

P.&D.

T.V. CHASSIS BARGAIN £19.19.6.

Latest improved circuits.

Higher E.H.T. (brilliant
picture). Improved sen-
sitivity  (for  greater
range).  Chassis easily

adapted to any cabinet.
As supplied to many well-
known Rental and Hire
Co’s. 17in. Rectangular
Tube on adapted chassis.
All channels. TURRET
TUNER 50'- extra. Valve
line up (5 valves) 6SN7G.
6V6, EYbl, 2-6D2s. Others
6L18. E1.38. 7-6F1s. Chas-
sls sxze 114in. x 14iin. x
12 MONTHS
GUARANTLE on tube. 3
Complete and working on a any
vahes £21.19.8. With all valves £25.19.6.
ube). Drawings 3/8 or FREE with order.
nel (and L.T.A. channel if Turret required).

147 T.V. CHASSIS, TUBE AND SPEAKER
£13.19.6.

As above with 14in. round tube. Modified ready working. I.ess

valves. 3 months Ruarantee. With 5 valves. £15,19.8. With all

gglves £19.19.6. Ins.. carr., 25/- (incl. Tube). TURRET TUNER
/- extra.

CONSTRUCTOR CHASSIS UNITS

POWER PACK AND AMPLIFIER, 19’6 Q.P. stage 616 wllh
Q.. trans. Smoothed H.T. 350 v.. 250 m 3v.5a.,22v.3a,6.3v
4a.4v. centre tapped. ILoss valve@ IREE drawing. Carr. 5 G.

TIME BASE, 7/9, In(‘ludin" scanning coil, focus unit, ete. Loss
valves. FREE drawing. P. & D. 2/6.

SOUND & VISION STRIP, 19'6. S'het. Coniplete = vision s{vip,
Less valves. FREE drawing. D. & D. 26, .

months guar. on valves and chassis.
channel 1-5. Less valves. With &

Ins., carr., 25'- (incl.
State B.A.C. chan-

T.V. CHASsSIS 79/6

Complete Lhabsl‘» by jfamous manufacturer. Eusily conterted
to LT.A. R.F H.T. unit included. A.C.s'hel. 3separate units
(Power. \vlslon tlmo base)_interconnected 8in.P.M. speaker and
drawmgs FREE with cach order. I.F.s. 16-19.5 m¢ . Ins. , CAarr.,

C ()-AX CARLE
1/6 post on 20 yds. ;

8d. vard.
45 - per

ELECTRIC CONVECTOR
HEATER 99/6

At this cheap price only while stocks last.
Don’t wait fur the eold spell to arrive, buy
now and be reads. Canuct be repeated at
Ifotter and cheaper than oil.
Switched for 1 or 2 Xk watt.
Ins., carr., 106,

3 8. This bargain includes 3 hand coil Dd(’k
pair 465 LI, 2-pang condenser. Printed dial. . & P. 23

HEADPHONES, 1'9. Single earphone and headband. CL
1ype. Ideal for crystal sets. extension on radio, ete. P. & P.1/3.
(Dept. 4), 621;3, Romford Rd., Manor
Park, London, E. 12, Phone ILFord 6001/3.
{NOTE new phone number.)

Gonod quality.
100 yd=., post 3

Cut to any length.
3 6.

A.C.D.C.

www americanradiohistorv. com
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PREMIER RADIO COMPANY

B. H. MORRIS & CO. (RADIO) LTD.

October, 1957

Telephone :
AMBASSADOR 4033
PADDINGTON 3271-2

The

15

Batteries

+ Size only 8in. x 8in. x 4lin,

wavebands.

"Petite”
PORTABLE

A completely new design with the
wll star feature from the firm with
5 vears of experience 1n the suppiy
of designs for the home constructor,

. MAY RE BUVILT FOR
~ £7°7°0
Y
Plus p. & p. 3~

Extra.
type B126) or equivalent. L.T. 16
(Ltype AD35) or equivalent.

*.P ealigned I.F. transforni-

Instruct. Book 18, '

for

TR3
£518:0)

monthly payments
of £5.16.3

H.T. 10-

STIRLING V.H.F./F.M.
TUNER UNIT

A cleverly designed unit suitable for
jnstallation either in existing equipment
a1 as an external Umt. Completelv seif-
contained with 1ts own power :upplv.
The latest type permeability tuned circuit
15 used, tuning drift being negligible.
Size T} x TV X 24in. Cash Price £13.13.0.
Postage & packing 2 6 extra.

Cr. ‘Terms £1.15.0 deposit and 8 monthly
payments of £1.13.6. Plus postage &
packing of 2 6.

THE TELETRON ** COMPANION "

3 TRANSISTOR POCKET RECEIVER

This receiver 89/6

may be buitt for comrlete.
Postage and packing 1 6.

"New F.M. TUNER
for the Home Constructor

A new design u<ing the latest circuit
techniques. Includes 4 valves plus magic
eye tuning indicator. permeability tuning
and an integral power supply. Two con-
trols only, a gear driven slow motion
tuning control and an output volume
control with on off switch. Suitable for
fringe area reception. All components
may be purchased for £8.15.0 plus packing
& postage 36, OR_Less Mains Trans-
former & Rectifier £7.12.6 plus packing &
postage 3-. Power requirements HT
250 v. 50 mA. LT 63 v. 1.6 A, Dial size
317 x 1137, overall size 111" long, 53" deep.
41" high

COMPACT GRAM
AMPLIFIER

Comulete ready
to conmect to
any type of Pick-
up and Speaker
». (3 ohms).A.C.
3 Mains 200250
¥v. Volume
and tone con-
trol titted
with knobs.
erall size
x 2{in. high.

(
7iin. long x 3}in. wide
Suitable speaker 7 X
sin. elliptical 21 10. . 9,6
Plus pgcking and |

rostage 2 6. ‘

4-WATT AMPLIFIER

MAY BE

BUILT ' on24.10. (Y

Instruction Book 1'- post free. ‘

A steel casc 15 now available. complete
with engraved panel. for 15 6 extra, The
amplifier may he supplied complete for
£5.5.0 plus pkg. and post 3 6. or fitted in
case at €6 plus pky. and post 36,

26 Pk,
& Carr. |

RECEWER

|
|
|
i

2-BAND T.R.F.
MAY BE £5 15

BUILT FOR
2-Band Super
het Receiver |
may be built
for £(19.6
lus pk.& carr.
g,’-. These two
receivers use |
the latest tvpe
circuitry and
are fitted into
attractive cabinets 12in. x 6:in. x 5}in. in
either walnut or ivory bakelite or wood.
Individual instiuction books 1/- each, 1
post free. !

& Post.

The NEW
De - Luxe
TAPE RECORDER

A.C. Mains 200 250 v. 50 cveles,

or
+ Weight including batteries ers, (s .
51lb. 5" Speaker of the latest (0P 45 Ens “\{_ ADEL
% 4 Valves of the economy type. , Plus 21- post & ENQUIRIES
tvpe. * Automztjtié: on ofl switch paching, WELCOMLD,
e . operated by lid.
* I\f"l‘“iil‘,‘}]r'e]t ?‘Fxflcu}‘blmg RV * Simple to construct using Case finihed in Red and Cream
R ori normal soldering methods.  with gilt styling and fittings<.
* High Q frome aerials. % Mains Unit will be avail- e S w3 OR H
% High sensitivity un both able later. Size 18im. x 156in. x fin. 1o
*

8 WATT AMPLIFIER

This design includes 5 miniature valves
of the latest types, an ultralinear out-
put transtoryner suitable for Speakeir« of
3 and 15 ohms and a very attractive
perspex front panel with gold leitering,
complete set of parts

Posu})g'e (ﬁ[}';i«fking £8 [ ] 8 L] 0

d . P8 Seapeed Record Phuer
£4.12.6 plus 2 6 post and packing,
1. complete with arm. 36 -.

. Limited Qu;rgt;gy bnly
COLLARO R.C. 54 CHANGERS
at £7-19:6

"tus 5/- post & pkg,

Whygt*mcﬂ?the best !
MULLARD
AMPLIFIER KIT

Now supplied with ultralinear output
transformer.

All the components for Model 510. pius
pre-amplifier, on one chaseis (total ~ix
valves), (h s gold hammer finished.
May be purchased for £12.12.0 plus pke.
and post 7:6. This version complete and
tested £15.15.0., Or pre-amplifier and
tone contro) in a separate unit £14.14.0.
plus pkg. and post 7/6.

www americanradiohistorv. com
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IPRACIICAL WITRIEWESS

EVERY MONTH EDITGR : F.J. CAMM géhuggﬁz
voL. XXXII, Ne. 610, OCTOBER 1957
COMMENTS OF THE MONTH BY THE EDITOR

OUR NEW COMPANION JOURNAL
“PRACTICAL HOME MONEY MAKER”

Ford e e e e oD

Editorial and Advertisement Offices : .

Geore T RACTICAL WIRELESS 1 T is with great pleasure that we announce the introduction
seorge Newnes, Ltd.. Tower House, f ani monthly magazine, PRACTICAL
Sout i, Woess of our new companion y g b ¢ (
Phoner " S Femnte Bar 4365, HOME MONEY MAKER, the first issue of which will be
Hilgrre | BEonch, B, lentn published on Wednesday. September [8th, in exactly the same
mission by Canadian Magazine Post. 3 style, size and price as ** The Practical Householder. Side by
SUBSCRIPTION RATES side with the great national Do-It-Yourself movement, of which
| li"C(IiUdi"s postage for one year .. ‘* The Practical Householder ™ is the national representative, has
nland - - - 18s. per annum. H H i
Abroad - - 16s. 6d. por annum, I developed another industry, which caters especially for those

men and women who wish to occupy their spare time pleasurably
and profitably, by making things for sale to produce those
welcome extra pounds a week. Thus the object of the new
Page § magazine, which strikes an entirely new note in journalism, is

Canada - - - 16s. per annum.

CONTENTS :

Editorial ... ... 515 ) to tell readers how to make for profit a wide variety of articles,
Round the World of Wireless 516 ( and how to market them. It will explain how to make toys,
Transistor Test Set ... ... 518 y ornaments, novelties in wood, glass and metal, articles of
The Chorister ... ... 519 ¢ household equipment and pottery, glass-ware, mechanical toys,
A Scope from the 62 Unit... 523 | lampshades, jewellery, basket-work, knitwear, articles in plastic,
On Your Wavelength - 529 ¢ leather handbags and wallets, rugs-—to mention but a few of the
National Radio Show ... 530 § sybjects which will appear in early issues. Every possible avenue
Jransistors In Practice ... 537 § of profit earning at home will be dealt with. We shall include
Servicing Transistor Receiver 540 ¢ ,rticles on rabbit breeding, aquaria, photography, poultry
& ggﬁ:‘;:“ fuc‘”‘s"“c"""f! 542 ¢ breeding and garden produce. Other articles will deal with

marketing, obtaining orders, and the business side of home
working. A large and expanding industry is now in existence
to supply the materials and fittings which the reader may not
be able to make for himself, There is thus a duality of purpose

Soldering Wood, etc. ... 546 ¢
A Single Valve Transmitter 549
A Musical Frequency Doubler 553

RN S NS

e P o 2 e B S st o oo o e e e e e e 2ot 0 [

Programme Pointers ... 558

Transmitting Topics ... 561 in this new journal, for it will cater for all those who are interested
: Alignment of FM Receivers 566 . in the various home crafts for the pleasure of achievement and’
- Open to Discussion ... ... 573 ¢ also for those who wish to combine profit with pleasure. Whilst
H 5) our present group of journals tells readers how to save money,

The Editor will be pleased to consider . THE PRACTICAL HOME MONEY MAKER will tell them

2 ariicles of a practical nature.  Such . » A

) articles should be written on one side how to make it. . q Q q g
4 of the paper only, and should contain So many readers were disappointed in being unable to obtain
t

the "y d add the b s H

Wit the Fitior docs not hord hmsesy 1 the first issue of THE PRACTICAL HOUSEHOL DER that we

" :;';5’3"3{%0/,6/’z'aden;ang:f'im;'-l g thought they would welcome this early intimation of the
0 e y .o N

4 Stamped and  addressed. entoane’ o : newcomer, so that they can ensure obtaining a copy by placing

i cnclosed. All correspondence intended 3 regular order with their newsagents now, Only by doing this

1 dor the Editor showld bhe addressed @ i 3 N Pres rrreteri “obtaini TIVIP .

i ke Edifor  PRACTICAL WirrLess, o <N you be quite certain of obraining your copy.,

g iimrlm- Ncwness, Ltd., Tower House, : 4

Southampton  Street, Strand. W.C.2, ! R TN N

i Owing to the rapid proerce in e § LORD BRABAZON PRESIDENT OF R.1.C.

§ :{Zi'%‘of{; ,‘*""k"c’ifm:'rf'r;g’flg;\' ,"";/I & 4 LORD BRABAZON OF TARA has been elected president

i A RIR LY (2L N lonch . ~ . ~ P . .

4 with the /0105;1 developments. we give of the Radio Industry Council in succession to Sir Edward

5 a0 warranty that apparatus described  ; : apaci is ar” adi

& Tt our colmms s gt the sescr Lq/‘ g Appleto_n. In that capacity he openeq this year $ Radio ShQ\x.

leiiers patent. i Lord Brabazon, the pioneer aviator, racing motorist,

K "mfpc;{;:vrl.n['le’:l mar;zilt{l‘,;lm»;;Z;,g;’f;h(gvlhn/('_r,; 4+ parliamentarian, ex-Air Minister and Minister of Transport,

VRACTICAL  WIRFLISS is  specifically is a director of E.M.1.. and before the war he was president
of the Radio Manufacturers’ Association. which the R.L.C,

% reserved Illr;mghnul the  couniries
Menators to the Berne Convention and . . . -
replaced.  He holds the Roval Aero Club’s Pilot’s Licence
No, IL——-F. 1. C.

P afneerin

b

the U.S. 4. Reproductions or imitution
of uny of these are therefore cxnressiy
Jorbidden, O PRACTICAL WirLLPSS
incarporates © dmarenr W irelesy.”

Our next issue. dated November, will be published on October 4th.

www americanradiohistorv. com
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Broadcast Receiving Licences

HE following statement shows
the approximaie number of
Broadcast Receiving Licences in
force at the end of June, 1957, in
respect of wircless receiving stations
situated within the various Postal
Regions of England, Wales,
Scotland and Northern [Ireland.
The numbers include licences issued
to blind persons without payment.

Rogion

London Postal | 1,149,405
Home Counties . 1,158,686
Midtand o0 . 882,713
North Eastern ... . 1.158.790
North Western 000 0 852 783
South Western . a0 731.538
Wales and Bordcr Counucs 460,520
Total England and Wales . 6.394,441
Scotland 0 831.517
Northern treland obo o 192,985
Grand Taotal 7,418,943

Radar Speedmeter

HE results of tests made by
the chief engineer of the

Automobile  Association.  Mr.
J. R. Kinsey. M.[.LMechE,
A.M.nst.F., Fl.Arb., into the

operation of u radar Speedmeler
device of the type being intro-
duced by the lLancashire police
are announced by the A A.

The A.A. first challenged the
use of radar apparatus in North-
ern  Ireland early this year.
following tests conducted in
DNecember which showed that the
machine is open to a number of
infiucncing factors which are
beyond the control of the
operators.

Mr. Kinsey said to-day: ** This
delicate electronic instrument- -
it has 10 valves, 35 capacitors
and 6Y resistors—operates at a
frequency of 2455 Mc/s and
within the very close limit of
plus or minus one megacycle.
In the cvent of a greater varia-

tion. the oscillator circuit of the
transmitter needs to  be
readjusted—an -exact operation

requiring the use of a precision
instrument in the form of a
wavemeter.

“The range of the speedmeter
is limited to a distance of about
170 feet, which means that a
vehicle travelling at 40 m.p.h.
may be in the eflective part of
the beam for only 0.7 seconds.

“The reading shown can be
influenced by external {actors

" QUESTOR ™

such as the siting of the instru-
ment, other vehicles passing in
either direction, cyclists. or even
by pedestrians who happen to
enter the beam.

* Besides the risk of variation
due to faulty or damaged com-
ponents. ambient temperature
can affect the accuracy of the
reading. Variations in the volt-

age of the battery which powers .

the instrument can also result in
error—--as much as 6 m.p.h. in
certain circumstances.

“The claims made by the
manufacturcrs are limited to an
accuracy of plus or minus
2 m.p.h. under the most favour-
able conditions.”

Radio Industry Council
Secretury

October, 957

Mr. Campbell, who has been
acting  secretary  for  some
months. is a native of Edinburgh
and a Watsonian. He became
assistant sccretary in 1940 of the
Radio Manufacturers” Associa-
tion (an organisation which was
succeeded by the Radio Industiy

Council). after a number of
vears in the industry. including
two in the United States. His

iather was a well-known Scottish
retailer.

Mr. Browne became the first
secretary of the R.ULC. in 1945,
after having been associated
since their inception with the
various organisations which the
council replaced. He joined the
first of these. the National Asso-
ciation ol Radio Manufactur»rs
in 1924

Mr. Browne was awarded the
O.B.E. for his work in connec-
tion. with the training of techni-
C’Ell personnel during World War
11.

1\/ R. GEORGE
B. CAMP-
BELL has been
appointed secre-
tary of the Radio
Industry Council
in succession to
Mr. Rupert P.
Browne, who has

retired through
ill-health.

The Radio In-
dustry  Council,
formed imme-
diately  after

World War I1. is
the co-ordinating
body for the
four associations
in the industry,
representing  re-
spectively t h ¢
domestic receiver
m a n u facturers,
the valve manu-
facturers, the
component man-
ufacturers and
the manufac-
turers of coni-
munication
equipment. navi-
gation aids and
clectronic indus-
trial equipment.

The new BBC

O.B.s.

studio door, s

o

www americanradiohistorv com
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howing the Producer’s desk and disc
reproduction turntubles.
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Performing Right Tribunal

fJ‘HE Performing Right Tri-
4 bunal. which was set up
*under Section 23 of the Copy-
vight Act, 1956. have now taken
occupation of the premises allot-
ted to them at Someries House.
Regents Park, London. N.W.1.
The  telephone number s
Welbeck 1358-9.

‘I he function of the tribunal is

to determine  disputes arising
between  Jicensing  bodies and
persons  requiring  licences  to

perform in public or to broad-
cast copyright works. It also has

PRACTICAL WIRELESS

between 06.30 and 07.30 hours
G.MT.

The rate is the equivalent of
iNs. a minute.

Rudio and TV Sules

ETAIL sales of radio and
television  receivers  and
radiograms were higher during
the first half of this year than
during the corresponding period
of 1956,  Television receiver
sales were greater by 16 per
cent.. radiogram sales by 35 per
cent. and radio receiver sales by
19 per cent. The British Radio

i Rl Smpiad)

o e
WO R

£
i
o
=

S
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Demonstrating  the  radar
cxtension at Hammersniith.

speedmeter
In this picture are the R.A.Cs chicf

on the Cromwell Road

engincer Mr. Mawrvice Hudlass of Southport, Lancs., and Patrolman
Arthur Isherwood of Tooting, London, They are seen checking a car
passing the radar speedmeter.

jurisdiction in the case of the
public performance and broad-
casting of records and the public
perforrance of television broad-
casts.

Communications for the tri-
bunal should be addressed to the
seurctary.

New Radiotelephone Service
CABLE AND  WIRELESS

LTD. announce that a
radiotelephone service has been
opened between Saudi Arabia
and Bahrein (Persian Gulfl).

Conncctions are available in
Saudi Arabia to Jeddah. Mecca.
‘Tait, Reyadh, Damman, Khobar
and Hofuf.

The service is, available daily
eveept Wednesday and  Sunday

Equipment Manufacturers’ Asso-
ciation.in making this comparison
in their monthly retail survey,
cmphasise  that it should be
borne in mind that the level of
sales during 1956 was depressed
by the measurcs taken by the
Government  to  limit  public
buying. ’

In June the retail sales of tele-
vision receivers were S4.000. a
decrease of 21 per cent. on the
previous month and ot 11 per
cent. on June, 1956. Sales in the
second quarter of the year weic
7 per cent. above those in the
second quarter of 1956,

The sales of -adiograms in
June (11,000) were the same as
in June. 1956. and 27 por cent.

www americanradiohistorv. com
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lower than those of Mizy. ia
the second quarter the sales were
I't per cents above those in the
second quarter of 1556,

For radio receivers the sales in

dune, 88,000 .were | per cent.
above those in the provious
month and 10 per cent. above

those of June, 1956.

The proportion of hive pur-
chase and credit sales in June
rose for radio eccovers from
34 per cent. to 36 per cen:. and
for radiograms froni SI per cent.
to S8 per cent.

Standurd Musical Pitch

NE of the lesser known ser-
vices  of the National
Bureau of Standards is the
broadcasting of a musical tone
of standard pitch-—middle = A
at 440 cycles per second—over

its short-wave stations WWV
(Beltsville, Maryland) and
These

broadcasts make standard pitch
available day and night through-
out the United States and over
much of the world. Since a
short-wave receiver is all that is
needed. easy access to standard
pitch is thus provided for piano
tuners and amateur and profes-
sional musicians.

A 600-c/s tone is also broad-
cast. This, together with the
440-c/s tone. is used by scien-
tists, eclectronics engineers. and
manufacturers in the measure-
ment of short intervals of time
and for calibrating instruments
and devices that operate in the
audio and ultrasonic frequency
ranges.

The two frequencics are broad-
cast alternately. starting  with
600 ¢/s on the hour for 3 min-
utes, interrupted 2 minutes. fol-
towed by 440 c¢/s for 3 minutes
and interrupted 2 minutes. Each
I0-minute period is the same
except that WWV is ofl the air
for 4 minutes beginning at 45
minutes after ecach hour: and
WWVH is silent. in addition. for
a  34-minute period cach day
beginning at 1900 Universal
Time (9 a.m. in Hawaii or 2 p.m.
E.S.T.).

To provide greater assurance
of reliable reception, transmis-
sions from the NBS stations are
made  simultancous on  several
standard broadcast [requencics.
WWYV broadcasts on 2.5, 5. 10,
15.20 and 25 Mc s and WWVH
broadeasts on 5. 10 and 15 Mc/s.
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ATRANSISTOR
TEST SET

TEST YOUR TRANSISTORS BEFORE USE WITH
THIS SIMPLE UNIT By B. E. Wilkinson

OF the transistors available, probably the

cheapest are the red spot type which replace

the Mullard OC71. On buying these, onc

is not aware of their gain, since owing (o pro-
duction spread it may vary considerably. We may,
however, be confident, that it lies between about
15 and 40. In building an audio-frequency amplifier,
involving more than one stage, it is a good plan to
use the higher gain stages first, so that if we were
building a three-stage amplifier and had transistors
of gain 35, 24, and 21, we would use them in that
order. The reason for this is quite simple. Each tran-
sistor when working produces a certain amount
- of noise. which is passed on to the next stage, and
amplified together with the signal  Thus if the stages
follow onc another in descending order, the noise
level is kept at @ minimum. Apparatus for measuring
the gain of junction transistors can be produced quite | .
easily, and is well worth while making if onc is to invelved. The supply is a 1.5 volt dry batlery,
experiment with transistors to any extent. while the _variable 10 K resistor is respoasible
The gain of a transistor witli grounded emitter for variation of the base current. A switch

is given by the relation S is incorporated to prevent current drain
change in collector current le from the battery when the unit is inoperative. The

~ Change in base Surrent 1B action of the test set is simple. The transistor having

. e e T been connected into
From this it is clear that S . . the circuit, the switch

all we require is a device
for measuring collector and
basc current changes.
The circuit, which is very

: is closed. Immediately,
simple, is shown in Fig. 1.

the milliammeter,
which should have a

S FOR TRANSISTOR TEST
g range of | to 10

SFT

{1 meter, 0-250 microamps.

1 meter, 0-10 milliamps.
Variable resistor, 10 K2,
On/off switch.

Battery, 1.5 volts.

3 terminal nuts and holts, 6 BA.

milliamps, will show
icading as  will  the
microammeter, which

The microammeter s
doubtless the most cxpen-

sive item in the unit, but is Plastic covered wire for wiring. : should have a range
necessary  because of the e e e e e e e e e e e e e e e of 0 to 50 microamps
very small basc currents — Noting both readings,

=

the 10 K resistor is
varied until the col-
lector current is mude
to .ncicase by one
milliamp. The ncw
reading on the micro-
ammeter is then
noted, so that the
current  gain of the
transistor is given by
dividing the difference
in the readings of
the collector by the
diffcrence in the read-
ings of the base. A
suggested  layou: is
shown in Fig. 2.

Figs. 1 and 2.—Theor-
etical and practical lay-
out of the test set.

] +5 Volts

-
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V A 4-VAL\-J'E B,;\TTERY-OPERATED PORTABLE,

COMPACT IMN DESIGN AND LIGHT N
WEIGHT

By A. Sydenham

tional transmissions can, however. be received by
using a scparate aerial.  For the long waveband
a loading coil (L.2) is switched in scries with the
frame. .\ single oscillator coil (1.3} is employed
for both bands. C4 being switched across the
primary in the long ™ position. As the Light
Programme radiating on 200 k¢;s is about the
only one required this arrangement is perfectly
satisfgctory,

The intermediate [requency is 465 kes and is
fed via T1 to V2. the LF. amplifier.  T1 is a
miniature component made by the lcletron Co.
It carries a tertiary winding but this is left
unconnected.

Instead of using a second LT.F.. an Osmor coil.
type QA2 is used. The primary of this coil is
connected to the anode circuit of V2 and is tuned
to 465 kc's hy means of Cl6. the sccondary form-
ing a tight inductive coupling to the diode
demodulator. Maximum LF. is thus presented to

HIS receiver has been designed to give a
wide range of stations, at the same time
ensuring portability. Tt covers both medium

and long wavebands.
Certain economies have been effected to enable + diode
it to be built as inexpensively as possible and also o m‘.k' : .
to_save chassis space so that full-size H.T. and A.F. is taken off at the usual point and fed to
1. T. batteries can be used. The prototype uses the grid of V3 via the conventional filter network.
an Elac 3%in. square speaker unit. but there js The diode D.C. load resistor is split inte two
adequate accommodation for a Jarger unit il $eparate resistors and A V.C. is taken from their
desired. junction. A large A.V.C. bias is not necessary.
The cireuit is shown theoretically in Fig, 1, neither is it desirable due to its being of the
An Osmor flat. spiral wound aerial is used for undelayed variety. The amount used is sufficient
the medium waveband. und a tapping made halt to prevent overloading from strong transmissions
way down it enables an cxternal acrial to be and as a further precaution the IF. amplifier is
connected if required. This is optional as the not controlled.
recenver functions admirably on its own: addi- A miniature T.F. transformer. ratio 1: 3 provides

p.
EXTERNAL = HIT+
AERIAL ZFO
SOCKET oy E
7 = 3 I >
‘o o\ [N .
>0 o o S
of 7o/ O f
. g C d
7 :
Hosmae®”
cOu K€y -
5 354

R6

—
T
WY
cn
f
- —ln

ON=OFF

z SWITCH

<0 Zp9 [ = l HT=
= = >
= o PuE €13 V52
s s g s S ;

1 g 1 YoLr-

[ [ [ 1 [ o
R2 r LT+

MEMAMAYA;

Fig. 1—Theorctical circuir of the * Chorisier,”
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interstage coupling between V3 and V4 and a
suitable component can be obtained from Messrs.
Clydesdale Supply Co.

‘Automatic bias is included for V4. the bias
resistor R11. being decoupled by C13. Note that
if a metal can type is used the
can must be isolated from
chassis.

A 2uF block capacitor is con-
nected across the H.T. battery

and will be found worth its
inclusion especially  when  the
H.T. falls.

Regarding 13, the output
tiansformer. This should have
as large a core as possible.

Some of the midget types are

lacking in this respect and if
used. distortion due to anode-

bend rectification
in V4,

Construction

The arrangement and layout of main com-
ponents is illustrated in Figs. 2 and 3, which also
show partial point-to-point wiring. The chassis
should first be drilled to conform with these
diagrams and components mounted. Wiring up
should commence with the filaments. Due to the
shallowness of the. chassis it is not possible to
mount the onjoft switch upright; it is, therefore,
mounted sideways and the H.T. connection made
to it prior to fixing. The front panel carrics the
wave-change switch and volume control and the
chassis should be fixed 1in. up from the bottom
and Zin. in from the edge so that it will not foul
the cabinet when inserted. The panel and chassis
must be rigidly fixed together as the receiver
“hangs " when enclosed in its cabinet as can be

might occur

Volume
Control

WIRELESS October, 1957

seen from the photographs. The dial and drive

used in the prototype arc not now available but
an Eddystone type 843 should be found ideal.
Alternatively a small dial may be drawn up on
white card, covered with a piece of thin Perspex

. -
e

A plan view of the upper side of chassis.

and glued to the panel. For slow motion an
epicyclic drive will suit cxcellently.

Leave the frame acrial until last. Tt can easily
be fixed against the side of thc cabinet by means
of a piece of thick card, using the external avrial
socket as a retainer.

The value of C4 is quoted at 500 pF. 1t is
advisable to use a fixed capacitor of 450 pF in
parallel with a 90 pF trimmer {or this so that a
range of adjustment is possible. The precise value!
depends on the core setting of L3 and also on the
1.F., but by varying this trimmer in conjunction
with the core of 17 the Light Programme can be
brought in at full loudspeaker strength.

Lining up follows normal practice. If no
signal gencrator is available the best that can be
Tun/dng wavechange
| Switch

Output
TraNSTormer -

Ty
(Aena/)

Fig. 3.—Top wiring details.
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done iv 1o get the circuits ©in Tine ™ with cach “Variable sclectivity can also be incorporated if
other and in this case the cores of T1 should be  desired by utilising the tertiary winding of TV in
“in " as far as possible. otherwise the LF. may  conjunction with a Sk potentiometer.

Cabinet Details

The author professes no skill in
carpentry.  However.  the  final
result looks quite pleasing being
made entirely from plywood and
lacquered an attractive grey. Four
rubber feet are also fitted.  The
carrying handle consists  of a
circular wooden rod secured to the
back of the panel by two inverted
I.-shaped metal threaded rods. A
suitable coathanger provides
these items.

Five picces of three-ply were
used in the | original and arc
(e iltustrated in Fig. 4.

A turther piece of five-ply. 10in.

> 6in. s required for the base.

be too high and cause whistles and interference and two strips 12in. X Zin. X 4in. for internal

fromn stations operating at the top end of the  reinforcement, as may be seen from the shetch of
medium waveband.  Trimming will be found  the cabinet in Fig. 5.

A view of the underside of the chassis.

TOTETETT NS 14846 10U 0180 6 6 SOI0ITEE 1 8 Y6086 48 40 40 /8 10 TE S8 NEE LEIIEILGNIS 46 40 40 10 LeUTEIIOIIEIIOTIE TE G S0.ig 1610 S8 te 16 THS0 18 48 48 46 18 28 <6 4o 18 be 18 <808 aenitaieg ap

LIST OF COMPONENTS

Capacitors Resistors Coils
C1—S00 pF twin-gang midget, R1, 2 - 500 K. Osmor QFAT-—-L1, Osmor QL1—1.2, :
C2,3,7.8, 11, 12 0.01 nf, R3. 5 -100 K, Osmor QO8-1.3. H
C4—500 pF (see text), R4, 6 4.7 K. Osmor QAT2-—1 4.
C5---100 pF. R7. 8—1 Meg. Four B7G hases. :
C6 —470 pF. RY -2 Veg, Pot. LE, Transformer -Teletron, type N S, 8
C9, 10—150 pF. RI10 22 K. Rifl -1 K. L.F. Transtormer—Midget, ratio 1:3. 5
C13--50 u«F, 25 v, clec. Output transformer to match 354, H
C14—2 ;F paper. Speaker unit (see text).
CI15—-0.001 ,F. Vabes Switch DPST, round dolly type. H
Ci6 —90 pF trimmer. Vi -DK92, Chassis—16 s.w.g., 6 x 4 x 1} in, N
Ct —50 pF trimmers. V2 1T, Yaxley switch =2 pole, 2 way, H
V3 188, ‘Three control knobs,
V4 384, Batteries- H.T. 90 volt, L.T. 1.5 volt,

R T R T T ORI

extremely critical il maxsi-
munm output is aimed at.

“Hooting ™ was  not
cyperienced in the proto-
type but might resull from
the use of ditferent types
of L.F. transformer. If so
@ remedy can be effected
by shunting the priman
with a resistor. Too Jow
a  value  will decrease
amplitication  and  this *
should be borne in mind.
It the component values
quoted are adhered to ade-
quate audio  output  will
result. HUT. current s
12mA at Y0 volis. falling
to  10mA  at 8O volts.
which is reasonable for a
four valve ciraunt,

For the evperimentally
minded V3 may be used
as a leaky-grid demodula-
tor. the secondary winding
of 14 being used for
regeneration purposes, i, 2= Wiring details of the view seen above.
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Results was the Vidor equivalent of the Drydex H1146,

“ used initially.
Before the  “Chorister ” was brought into A most satisfactory performance resulted. the

general use the small L.T. battery used in the
initial test of the receiver was réplaced by an
AD32 (list price 4s. 3d.). The H. T. battery used

Reinforcin I

strips

[

e

Fig. 5.—Assembly details of the case.

L.T. battery lasting some 126 days and the H.T.
battery 154 days. These figures may be conserva-
tively reckoned as hours as an average of 1 hour’s
listening per day would seem a fair estimate con-
sidering that on some days the receiver was only
switched on for the News bulletin while on others
several hours of listening were enjoyed.

PRACTICAL TELEVISION SEPT. ISSUE
NOW ON SALE PRICE 1s. 3d.

Our companion paper PRACTICAL TELE-
VISION, now on sale, contains a constructional
article on an Improved Band III converter,
utilising as the basis the popular ex-Government
RF26 unit. It inclides 2 R.F. stages, and is so
designed that when switched to Band I the receiver
with which it is used has the advantage of pre-
amplification through the unit.

Amongst the oiher articles will be found two very
important ones on the all-important picture tube.
One of these deals with faults which are due to the
tube itself, whilst the other deals with the problem
of tube replacements. '

There is a constructional article on a Low Loss
Loft Aevial, TV LF. transformers, Aerial Matching
and Mismatching, and TV at Earls Court.

A new short series starts in this issue on Scanning
and Synchronisation, whilst the usual features are

also included.
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4 SCOPF
FROM THE

62 YNIT
- ~Z

CONVERTING A POPULAR
EX-GOVERNMENT UNIT INTO A
USEFUL TEST SET

By D. Llanwyn Jones
(Continued from page 466 September issue)

Posicion B (Plate)

HEN the switch is in this position (toggle
straight out) the X input is connected
directly to the X plate. The amplitude

is still controlled by the X sensitivity
potentiometer.  The output of the timebase is
still carthed.

Position C (Timebase)

in this position the timebase is connected to the
plate.  The amplitude of the timebase waveform
15 controlled by the X sensitivity.  This is an
advantage over normal practice since the output
ol the timebase varies with {requency.

The Switches

The diagrams on page 524 give the pin con-
nections to the switches |, 8 and 9. The numbers
used in the case of 8 and Y are the same as those
in the preceding circuits. Remember that the X
switch should have been inverted.

Timebase

The timebase employed in the oscilloscope is of
the transitron type. This has a very linear sweep.
Al the capacitors used in the timebase nusr be
perfect and hence ceramic or mica condensers are
essential.  The controls may be positioned as

PRACTICAL WIRELESS

523

metal box already mentioned which was origin-
allv in this position. Inside the box will be
found two wafer switches (6-way) and two vari-
able condensers. The lztter are mounted at the
end of two slow motion drives. The right-hand
wafer is removed and the X sensitivity potentio-
meter mounted in its place. The variable capa-
citors are likewise dealt with. In the positions
occupied by these the 2MO fine frequency control
and the 2MQ sync potentiometer may be fixed.
The cogs from the condenser spindles may be
fixed on to the spindles of these potentiometers
and the controls worked through the slow motion
drive.  This gives a very fine control over the
timebase frequency.  The timebase range con-
densers may then be mounted in the space behind
the remaining wafer switch.

As it stands the timebase will cover from
about 5 c¢/s to 40 kc/s. M higher ranges are
required the screen-supressor capacitor may be
rednced in value.

Circuit of the Timebase

Note that the sync can ecither be taken off the
Y plates, in which case the timebase can only be
made to sync with the trace on the screen. or it
can be taken to a socket and an external synchron-
ising signal applied. 1In the author’s case the sync
is taken to the Y plate. the connection being con-

shown in Fig. 1. These are mounted in the veniently made at the Y switch (pin f or ¢).
Foeoees Switch [==+-~- 3 Y Amplifier
1 d -
1
. f
g, P
7o Y Plate
= eV SWItCH - < e e m e (oﬁ”’c,’g?r
Electronic E:
/nput 7 Switeh  [Oof 2 om -
= Y Attenuator
] L - (Pot §)

S
Y2 input
O~

Fig. 4. — Y™ amplificr switching.
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X switch.

PRACTICAL WIRELESS

The output of the timebase is to pin S of the

In the prototype the timebasc components were
mounted on a tagstrip on the wall of the chassis
1 the position shown in Fig. 3 (b).

The wafer switch in the coarse frequency posi-

tion is constructed in such a manner that,

unless

Oclober, 1957

11.750, 1.750, 750, 250, 150 ard 50 pF are intro-

duced into the circuit.

These yalues will give a

continuous coverage over the specified frequency

band.
The Y Amplifier

This is situated in the side compartment of the

modified switch is turned clockwise capacities of

hence a single SP6l

) ' To HIt
Zeoxn 3940
-O/ l /ool 00 I 50| E3
= oS uF %
i o
L1 Output
/\ sy *O/
Coarse’ ThN—
Controt Tt SN——
--'/,UF
Moving. = 4
Sector = Syne,
= = 00 |
L VAES o= =K0 [
Z e E3 = =
= Control = 2
= ES Z2mn
= = = Sync!
= 2mn = pot,
= Linear Pot, £

Fig.

T.— Derails of the switch.
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o ‘ chassis.  The recader may
/ 2 X Ampiifier ’_;3/__7 think the screen and cathode
= resistors  a  little  unusual.
o7 this arrangement has been
" \ T found. after a Jot of experi-
4:/0 (Pin// menting. 1o give very little
on CRT/  distortion. If  the reader
(a) O5—— requires 4 more  conven-
o > tional amplifier the screen
resistors  should  be  about
= l SMU and the cathode resis-
= /0 tors 1301 the input s
X tnput T Timebase ) from pin b of the Y switch
Z 2mn // and the output to pin d,
= X Sensitivity
= (Pot./2) The X Amplifier
e The author did not require
Fig. 5 (@), (DY and (¢).—Pin connections for swiiches. .
the moving wafer is removed from the spindle o 2] X Amplifier ——“-70\06
and replaced after wirning through 180 degrees. 7
it 1s only possible to connect it so that on ——————
turning the switch clockwise, the frequency of og T°/;‘;,5’7“
the timebase falls. ie.. the capacitance in the % on (;_,97)
anode—grid circuit is progressively increased. ) () & (c) \_
The author carried out this v
procedure and in the circuit O= >
the switch is shown as A L
lhu.s' modified. in this con- = ~~Up on Pasition ¢
nection note that the grid P T = 5/”0/0
of the valve must be con- P <;§ Timebase —-\
nected to the contact of the = "
switch. which is «lhways in = X(ﬁf,’f’,g)m’ ™>pown on Position 8
contact  with the moving
contact. A little study of O—
the switch will make this point obvious. As the an amplifier of high gain in this position and

valve was employed in a
conventional  circutt, ‘the
gain of this stage will be
found to be about 40 times.
If a sensitive amplifier s
required the circuit of the X
amplitier may be used. mak-
ing the cathode resistors
1204, the screen .SMQ and
using two SPel valves. I
destred this valve could be
connected as a sync ampli-

fier. The input is from pin
2 of the X switch and the
output to pin 3. The posi-
tion of the amplifier is

shown in 3(b) and Fig. 2.

The Electronic Switch

the author originally
attempted  to  construct  a
switch using  EFS0  valves
throughout.  The wave-form
of the multivibrator was
very poor. however, and the
suppressor  grid  modulation
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attempted introduced considerable distortion. It
was therefore decided to adopt a proved
design. The electronic switch used is that
described by A. Haas and R. W. Hallows
in their book “The Oscilloscope at Work.”
The signals to be displaved are connected
to the Y2 input (which is wired direct
to the Y2 potentiometer) and to the Y/YI socket.
When the switch is in use the switch (1) is set
to the “in” position, the Y attenuator (No. §)

@ %

k] @5
® e

k] ®9
@ 49

[ @g
] 7%

@3
f g

b
=

r
=

&

C & < Switch /1

Y Switch

The lettering is given

looking at back of

Switch towards the
front panel

X Switch

Fig. 6.—The electronic switch and other connecting data.

is turned right up so that the maximum resistance
is imposed between the Y plate and the chassis!
and the Y switch (9) is set to plate. The Y switch
should not be set to amplificr because of the
transient nature of the output waveform from the
electronic switch.  The amplitude of the two
traces is controlled separately by the Y1 and Y2
potentiometers and the separation of the two
traces is varied by the operation of the “ separa-
tion " control (4). When this is at mid track the
two images should be coincident. Slight variations

From Efectronic
Switch “Out”™

By
Attenuator Sensitivity
Pot. 5 Pot. 6

WIRELESS 525

unless the two 6L7s and the 25k§! resistors in the
screen circuils are identical. To make full use of
the components in the 62A the author has used
15L¢ resistors and a 25k{! potentiometer in this
circuit. i.e.. in the screen grid circuit of the 6L7s.
No snags have been found with this arrangement.
The 2M¢ pot marked * frequency control ™ con-
trols the switching frequency of the switch and
may be pre-set as desired. The frequency is vari-
able from about 300c/s to 10kc/s. The author

. finds that a fairly high fre-
quency is best. the two
traces then bemg made up
of a number of dots. The
internal screens of the 6N7s
(pin 1) should be earthed.
According to the valve
manual, the 6L7s have no
such screen. but if the metal
type is procured it will be
found that the metal case is
connected to pin 1 of the
base. Earthing this pin
greatly improved the output
waveform. The input cir-
cuit has aiready been des-
cribed and the output is to
switch 1. A study of Fig. 6
should clear up any difficulty here. Fig. 4 should
also be consulted.

In making the output connection as short a
length of screened cable as possible should be
used or screened cable may even be dispensed
with. This is because the higher frequency com-
ponents of the output waveform are very liable
to attenuation due to the capacitance of the
lead. A capacity of only SOpF reduced the square
wave to a triangular wave!

If all the precautions mentioned in this article

To vy
/npd‘
Socket

To v/

from this position are bound to occur, however. are carried out no trouble should occur. 1If dis-
7 -
Gl el |
YYUVYVYYYI VY "4
Pot.4)
Zrox0 .
= X L ° HT+

2m

Y1 Sensitivity

300
n

ALAAMMAAARARA
YWYV YYY
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D
Fre{;uency Control I
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Fig. 10.—The

“oyt

amplifier.
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tortion of the trace does occur this is almost
certainly duc to insufficient screening or carcless
routing of wires. 1If. as has been suggested. cach

M+

AAAR

YYVVVYVYYYY

IKE 80K

AAAAA

o/ uF

n

*SM2

AAAAAAAAAAAA A A
VYYVVYVYYVYYVY

/KO

AAAAARAARAAR
YYYVYVYYVVY

Fig. 8.—A wwo-valve switch.
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section is tested after completion any hum which
appears can be casily traced and the distortion
nipped in the bud. If with the X and Y plates
carthed the spot is still deflected then the distor-

HT+
JoKN

=

o
‘sn

AAAAAAAN
YYYVyvy

L
]

AAAARAA

LAddddd]
S
S

=]

Output
SPe! ”

N I (e e R
= 2 _J
smnz rex —Nas
= Zz00

Fig. 9.—A4 one-valve switch.

tion is magnetic. If the transformer is mounted
as suggested and the Mu-metal screen is kept on
the tube the constructor will not be troubled by
this annoying fault.

News from

THE SCIENCE MUSEUM RADIO SOCIETY
Hon. Sec. : Mr. G. C. Voller. The Science Museum, London,
S.W.7. Telephone : KENsington 6371, Extension 237.
HE. Science Museum Radio Sociery has arranged ihe first of
its winter season of meetings faor Tuesday, September 10th,
1957, commencing at 6 oclock. An illustrated talk will be given
by Major G. Watson (VPEBP) on : ** Radio in Antarclica.”
“Membership is open to all Civil Servants. and full details can
be obtained on application to the hon. secretary.

CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec.: C. H. Bullivant, G3DIC, 25, St. Fillans Road,

Catford. S.E.6. .

FOUR teams took part in the Transmitting Field Day held on

Sunday, July 28th, in the vicinity of Farnborough. Kent.
The result was a win for C, Hatfull, G3HZI, and R. Poppi with
C. Bullivant, G3DIC, and” N. Moore runners-up. Other stations
participating were G3FNZ and GlJKY. .

During the summer months the weekly meetings have been
devoted to constructional work, but commencing in September
the fortnightly programme of talks, demonstrations, etc., is
being reintroduced.  September diary, 13th—I1ih  Annual
General Meeting ; 27th—Quiz.

Meetings are held every Friday at 7.30 p.n1. at the clubrooms.
225, New Cross Road. London, S.E.14. whein visitors and new
members will receive a warm welcome. Details of mentbership
can be obtained from the hon. secretary.

NORWICH & DISTRICT RADIO CLUB

Hon. Sec. : G4KO, - Charles Avenue, Thorpe, Norwich. .

THE club meets on Fridarys at 7.30 p.m. at the Golden Lion,
St. John’s, Maddermarker.  Recent evenings includzd

** Electric Computers,” by G3IASQ.

BRIGHTON AND DISTRICT RADIO CLUB (G3EVE)
Hon. Sec.: J. G. Trangmar, 33, Lennos Street, Brighton

Sussex.

MEETINGS are held every Tue<day cvening at 7.20 p.m. at
the Eagle Inn, Glouccsier Road. Brighton, 1.

During the summer season there is no set progrimme. but
intormal discussions on all aspects ot radio are held cach week,
The TX is also on the a‘r quite frequently. New members and
visitors are always welcome.

The A.G.M. will be held on Tuesday, September 24th, a
8 p.m.

EDINBURGH AMATEUR RADIO CLUB

Unity House. Hillside Crescent. Edinburgh.

THE Edinburgh Amateur Radio Club m=22ts every Wednesday
at 7.30 p.m. in Unity House. Hillsidz Crescent.

on Septenther

U

The September lecture wili be given by Alex Dow
11th. Subject : ** Wobbulators and Oscilloscopes. .

October items are lectures on ** Fault Finding in TV Receivers,”™
“ Sale of Goods,” and * Magaz nz Review.”

the Clubs

THE AMATEUR RADIO CLUB OF NOTTINGHAM (GIERW)
Hon. Sec. : F. V. Farnsworth, 32, Harrow Road, Wes| Bridgtord,
Notuingham.

THE Nottingham Amateur Radio Club continves to meet a1

Woodthorpe House. Mansfield Road, and due to incrensed
membership the club will be open every Tuesday and Thursday
at 7.15 p.m. An attractive programme is planned for the aurumn
including visits and lectures. Full details will be available Liier.
Short sessions of Morse practice each club night.' New members
are very welcome. .

BURY RADIO SOCIETY
Sec. : Mr. L. Robinson, 56, Avondale Avenue, Bury, Lancs.
THE Bury Radio Socicty holds ity meetings on the secarnl
Tuesday of each month at the George Hotel, Kay Gardens,

Bury,

On Tuesday, October 8th. Mr. R. H. Hammans, G2IG ithe
Immediate Past President of the R.5.G.B.), will talk on ** Maich-
ing Matters."”

WELLINGBOROUGH AND AND

TELEVISION SOCIETY o
Sec. : P. E. B. Butler, 4. Wellingborough Read, Ru<hden,

Northants,

THE members have turned their hands 1o papering and painting
the clubroom in preparation for the forthcoming winter
season,

The society was once again in action at the locat Charities | ¢re,
where quite & considerable sum was raised by means of variou.
electronic devices constructed by the members.

A winter programme is now in the process of being drawn up
and a copy will be forwarded to you as soon as possible,

Copies of the winter programme may be obtained |rom the
cecretary at the above address.

A copy of the society’s stunding orders is available lor anyone’s
inspection.

TORBAY AMATEUR RADIO SOCIETY
Heon. Sec.: Geo. Western, GILFL. 118, Salisbury Avenue,
Barton, Torquay. !
EETING at the Y.M.C.A. Torquay, the Torbay Amateur
Radio Society spent an enjoyable ¢vening under the
chairmanship of Mr. W. H. Baker. The guest speaker wus [Don
Willoughby., DL2YU. on leave irom Rothenbach, Germany,
whose informal talk was much appreciated. The newt mecting
will take place on Saturday. September 14th at 7.30 p.m. at the
Y .M.C.AL: Castle Road, Torguay, at which itis hoped (o welcome

further visitors to our district.

AMPLIFIERS : Design and Construction
17/6, or 18,3 by post from:

GEO. NEWNES LTD., Tower House, Southampton
Street, Strand, London, W.C.2.

DISTRICT  RADIO
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C.R.T. 1SOLATION TRANSFORMER
Type A. Low leakage wimlings. Rativ 1:1.25

CHAMPION VHF (FM) TUNER,
88-96 me/s.

ai o Be lary.
ﬁ”vmgm,a '/3 :"'Oﬁ;/‘é" .fé,’“\'-_?'rio, 108 v, 5 Muliard valves and superhel tuning heart.
06: 153 v., 10/8. ' Maroon and cream  receiver styled cabinet
3., b 1

2 G in. Fea
200258 v, AL
operating and
lead tor connection to pic
radio, rvlio-@ram. or aw
Brand new with 12 months g

: Thix is a self-powered

T AFMY Adaptor with
amnd a s red
by sockets ol any
er.

Pitto with mains primaries, 128 each.
Type B. Maing input 220 240 volts. Multi
Outjat 2, 4, 6.3, 2. 10 and 15 volts. luput
two taps which increase output volts hy
us¢, and 500, respectively.  low capist
wnitable for most Cathode Ray Tubes W
Tazg Panel, 21/- each.
Type €. Low capacity woand transformer for
2 volt Tubes with fulling enissior.
Gy

antee.  List
price, 16 gns. - our price, 1) gNs., 46,

1957 RADIOGRAM CHASSIS
THREE WAVEBANDS, rve vaives | | Yolume Controls |80 7. COAX

volts at 2 amps.

NOTE.—1t is essential to ue mains primery AW, 16 m—>b0 m  LATEST MULLARD Lonz apindles,  tiuaran- | Semi-air  spaced  [oly-
tipes with T.V. receivers haviog  seriec: MWL 200 m—as0 m. BCHAL, EF4L, BB, teed I year.  Midget | thene insalated. fin. dia.
counected heaters. L.W. &00 10.—2 000 m. KL4L, EZaa. 10,000 ohius 10 2 Meg. | St gd
12 h gu\rmtee No Mu. SWHw, DS, » yd.
TRIMMERS Ceramic. 30, 50, 70 pf A 2000250 v, - Rwiteh - ] 2 8d
130 pi., 13 ; 250 pf., 1/6 ; 500 pl.. 77 - Loug-tirsn AL and Lin or Loz Tmuk~ “lin. Coax. yd.
RESISTORS All values 10 ohms to 10 meg.. 4.9 watts, Chass [EIRN —
1w.oad. i }ow, 6d. l“-- 8d.' 2wl 10 x 4tin., horizantal or vertical avallable, COAx PLUGS ... 1~ DOUBLE SOCKET ... 1/3
BIGB STABIL!TY i, 19, B Preferred valnes 2 Pilot Lamps, Four Knot<, Walnut or 1vory. i- OUTLET BOXES ... 43
108 ohins to 10 meg. Aligmed and ealibrated.  Chassis isolated from BALANCED TWIN FEEDER yd. 8d. b or B0a ohine.
Swatt)  WIRE-WOUND RESISTORS Y310 anins. DITTO SCREENED per yd. 1=, R0 ghms ouly.
10 watt 25 ohmg—10,000 ohms.....ooooeeene /8 . WIRE-WOUND POTS. 5 i
15 watt - 10 Carr. & Tne., 476, TN Type.  All values 25
154000 ohins—350,000 ohmas, 5 w.. 1/9: 1n w.. 273, TERMs :  beposit £5.5.0 and six monthiy a0 K., 4'-. (Carbon 50
payments of £1. WIRE-WOUND 4 WATT. Spindle,
126 PURETONE RECORDING TAPE MATCHED SPEAKERS FOR ABOVE CHASSIS C(:';‘}}KI;;:".NI;ER“SI".N to 30 6 6.
a [ 13 a New « . . 7 kv,
1,200 ft. on standard 7" Plastic reels. Sty #7008 M0iits £308 Jfilg EDe T, 5185 Dhitto, - 981 100 . Lo 20 pr.
Spoois 57 metal, 1/6, 7” metal, 2 3. RECOMME \1" ) FOR ARBOVE chul dii .suul 10 .00 mid., 9d. :
N U P v - FD 15 RSN R TR : 1. DO
FERROVOICE 1,200 ft. Plastic Tape 25 - Aon'y., 113 . X n?x. 4. o
$COTCH BOY, 1,200ft. Plastic Tape 27, - * CERAMIC CONDS., 500 v., .4 pf. to .6l mid., 10d.
HIGH-VIDELY AUTOCHANGER SILVER MICA CONDENSERS. 10%, 5 pi. to ot
0P TRANSFORMERSéGHem'_v Duty 50 mA.. 4/8. 1957 Model R456 pf., li=¢ 600 pf. to S000 pi, 13. DITTO 1°,
Multiratio, push-pnll, /8. Miniature, 3534, etc., 4,8. : i . G ik L3 pi. to d00 pi., 185 515 plo to 3,000 pl., /-,
LF. CHOKES 1i1i I 0iis mA.. 5/ 1 H. el ity PRI TERIIRES bi, 1 I )
BuomA., 8/6; 10 H. 150 maA. RO D "
MAINS PRANS. | A5-1.830, B0 10 o B—10 RECORDS I.F. TRANSFORMERS 7/6 pair

465 Ke/s Slug tuning Miniature Can. 2in. x

\ 4 a., 5 v. tapped 4 v. 2 a., ditto tudio O "' pick-up
oy B . lin. x lin, High Q and good bandwidth.
1 300-0-300 65 mA., 6 v. 4a., 4v. 22,15 g P MAKER'S S
TR TRANS, Tamper e o e by || BRAND NEW IN MAKER'S BOXES By Pve Radio. Data sheet supplied.
13 amn., 718 ; tnpped sec. 2, 4, 6.3 v., 13 amp., 86 ; our PRICE £9.15.0 post sree Wearite M800 IF 565 Kc/s, 12'8 per pair.

prim. 230 v, ec. 6.3 v. 3 amp., 10 8.

. : BDeposit £5.5.0 and six
Al st b S o, S || New eLEaTROLETos. amoUs maKes

2in. and {in. 8q. x {Rin., 2/- ea., with cores. Space reauired 14in, X 12iin. 5in. I/TUBULAB i TUBUI.AR%- gfﬁ,}/‘,‘}?‘.}_’Essm

TYANA.—Midget Holdering Iron 20226 v. or above and 3in.below. Cut Out board. 6/-.

25300250 v., 16/9. Soton Instrument lron. 24 -
MAINS DROPPERS. sin. v liin. Adj. sliders, .3 | | B.8.R. MONARCH 4-SPEEO RECORD

amp. T30 ohms. 4/3. 2 amp., 1,000 ohtus. 43, CHANGERS 1957 MODELS
LINE CORD. .3 amp., .60 chims per foot, .2 amp., 100 Brand new and fully guaranteed 12 months.

Rf
8/360 v.

R J A 1 16/450 v,

ohms per foot. ay, 8d. per foat, 3-w 7d. per foot. 16/500

LOUDSPEAKER, P.M. 3 OHM, 2iin. square. 17/6. l NOT JOB LINE REJECT STOCK l A v 4/-"104 20042 v.

in. tioodmany, 17/8. 7in. x 4in. Goodmans, 21f.. o /6’ 12'8
. square, Flac, 21/-.  Hin. FPlessey, 18/6. Designed to play 16, 33, 45, 78 r.np.m. Records, v. o 3= 1,600 + 1,000/6 v.

Glin. Goodinans, 18/6. 1in. R. & A, 30/- 7in., 10in., 12in, Lightweight Xtal pick-up, b 2/-t% 1 167450v. 51| 3

=i, Tweeter, LRHT75, 8/8. . Plessey. 30'-. tnrnover head, two geparate sapphire styli. Rerew Base Type 512, 8500 v., 8'= 1 16/300 v.. 4 -

Sin, M1 2.5k field, tapped O.P. transt., 24'8. | | for Standard snd L.P., each plays 2,000 records. oY T

CRYSTAL DIODE G.E.’., 2/~  GEX34, 4/-, Voltage 200/250 A.C. SENTERCEL REC'HFIERS EHT TYPE FL
HIGH RESISTANCE PHONES, 3,000 ohtnis, 1676 pr. )

MIKE TRANSF. Ratio 50 : 1, 8/8'ea.; in0: 1,106, | | oUR PRICE £8.15.0 each, Post Free. K s /.0'4 s
SWITCH CLEANER Fluid, sguirt spout, 43 tin. : 8.15. K37t00 & kv.. 14/8.  MAINS TYPE CONTACT
TWIN GANG TONING CONDENSERS. 365 pi. Terms : Deposit £5 and 5 monthly payments COOLED 250 v. )i) mA.. 8/8: 230 v., K5 mA., 96,
miniature Tin. x 13in. x 1in., 10/~ .60u3 Standard of £1. Space required 14in. x 124in. Sin. CO!LS Wearite, ' P " type, 3'= l(h “Uanar Mn!gel
with triminers, 0/~ ; less triminers, 8/- 1 wiidget, 7/6 ; above and 3in. below. (nt Out hourd, G-, Q- type adj. dust core, from 4., All ranges.
alaniard L0005 mtd. 3-gane, 718 0 80 ni sinale. 2/8. TELETRON. L. & Med. T.R.F. i
SPEAKER mm ixpanded Metal Silver, Iijin. AMPLIFIER—RECORD PLAYER CABINETS. FERRITE ROD AERIALS. M.W.,8/9 : M. & 1...12/8.
x 9}in., 2/- fin. x 3 Cabinet size I¥fin. x 133 x Ilt. &}in., with T.R.F. COILS A/HF, 7/~ pair. . CHOKES, 2/8.
GOLD CLOTH. Hin.  23in 5/ 1 X atiin, 100, [ | moter boanl 14 x 124in 2330 post /-,
Tygan #it. Gin wide, 105 fi. o. wide, 5- it. | | ALUMINIUM CHASSIS. 1% s.w.g. undrilledl. IATON F.M. TUNER COIL SET. 26'-. H.F.
With 4 aides, riveted corners and lattice fiving coil, aerial coil, Oscillator coil, 180 L F, irans-
All Bored VALVES yg & Guaranteed || Muh Sides, 7 i 55 formens (0.7 Mejs. Detector transiormer and

8/8 6K3 8/8{ KB 3/0 31145 1/8 heater choke. Cirenit book nsing four 6 AME,

8/8 L4 10/6| EBU3: HABCSH

8/9
l2l6

g 3'-. 4.8, Chagsia aml Dial, 19/6.
8/8 6Q7 10/8| EBC41 10/6 128 plete Jason P.M. Kit. £5.18.6. N
3/8 6447  7/B|EBFAG  8'8 HVR2A 7/3 TRANSISTORS. Awlio, 10/~ 3 \\ ith Jason superior calibrated dial. £8.15.0.
8/864N7  B/BIKCURL 128 MUI4 108 21/-. Mullard OCT1, 20,

8/8AVHG  7/BIECIB0

- FULL WAVE BRIDGE SELENIUM RECTIFIERS,
8/8'6VGGT 8/

SUPERHET COIL PACK. 27/8. i e 2,6 0r 12 v, 1} amp., 8/9: 2a.. 11/3: 4a., 178,

24\ 2in, v e, HIGH Q™ buat a8
;: Z;g 8/6 P d Coils, U Hhort. Medium, Long, hr‘n;ln P%A‘Reﬁk YTRANSF?EM,ERS 12 ln',p?l, "m"llél’é’/‘
8/Bj747 88 12/6 PLL 1178 fehing. Hingle hole fiving with ‘conecs | |00 1060 Panps g1, 188
5/8{1 78 PLs: 10'8 tion diagram and cireait. 465 Ke's L. VALVE and T.V. TUBE cquivalenl bouks. 5e,

el 1o || BSR. MONARCH. wepeet 3o

P tnble with selecting switch for
AL IOIg rop.nt records, J00-120 voand 20

TOGGLE SWITCHES. 3.P. 2 -, D I*. 3'8. .. 1LT.4'.,
WAVECHANGE SWITCHES.
5 p, 4-way 2 waler, long spindle . 6/8

mnl Turn-
45 and 7R
v ALC,

BBWG  B/6|12/
GBWT  8/8|12AXT

5/8.3Pi51 5/ L o . - 2 p. 2-way, 3 p. 2-wayshort spindle ... . 2/8

Rt & S0 eps, Also B.8.R. MONARCH Lightweight g
lg;; [E ,g:i‘; 1006 Vense o || Pick-up with Acds Xial turnover nead, ~eparate ey ol raritip s iwar dions ‘spindie” 3/8
2 58 UVl 88 Sapphire styli for L., and standard records. SRRl b s B CIERIE B"';‘d"’ 38
I SPECIAL OFFER, THE TWO | £4.12.6 poct 26, | | YALYEHOLDERS. Pex. Int. Oct.. ad. ET50, E“’“'
58U+ 88 14 x 124in. Cat Out Board, 6 - d. » CRT. 1.3. Eng. and Amer. 4, 5, 8, 7, and
10 8'1°Y 41 88 e o 9 pin, 1/-. MOULDED Mazda and Int. Ocl., 68d.

etz 108 CRYSTAL MIKE INSERT Ly Acos. precision B7G, BSA, B8G., BSA, 8d., BIG with can, 1/6.
10/8:1 25 118 engineered. Rize only 13 16in.  Bargain VCRY7, 2.8, BSA with can, 2'6. CERAMIC EF50,
z Price /8. No transiorwier required. B7G, BOA, Int. Oct., l-. B7G with can. 1/8.

BLACK CRACKLE PAINT, air dryind, 3- tin.

NEW AND ENLARGED SHOWROOMS NOW OPEN
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Piease address all Mail Orders correctly as below.

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE RD., WEST CROYDON

OPEN ALL DAY—(Wed. 1 p.m.) 10 page list 3d.
Tel. THO 1665. Buses 133 or 63 pass door, 48-hour postal service. P. &P. /-, £2 orders post free. (Export Extra.) C.0.D. Service 1/6.

BJ7
GKG 8/81 1
GKT 5/8l1:ABUBO 8/811:Z51  11/8 X 70 108

P
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Let |oCoSo Train QU .'

® COURSES ON :(—

RADIO and TELEVISION

SERVICING * ELECTRONICS
@ EXAMINATION COURSES FOR :—

P.M.G.’s CERTIFICATE (Marine Radio Operators)

C. & G. RADIO AMATEURS’ EXAM.

{(Amateurs’ Transmitting Licence)
C. & G. RADIO SERVICING CERTIFICATE (RTEB)
BRITISH INSTITUTION OF RADIO ENGRS,, etc.

Whether you plan to have your own business, to
become an electronics engineer or to take up a career
in industry, an I.C.S. Course will help you to success.
You learn at home in your own time, under expert
tuition. Moderate fees include all books.

® LEARN-AS-YOU-BUILD
Practical Radio Course

A basic course in radio, electronic and electrical
theory backed by thorough practical training. You
build a T.R.F. and a 5-valve superhet radio receiver,
signal generator and multi-tester.-

Cther Learn-as-you-Build radio courses are available

MULTI-TESTER
(sensitivity
1,000 ohms per volt)

@® POST THIS COUPON TODAY for FREE book on

careers in Radio, etc., and full details of 1.C.S. Courses.

. INTERNATIONAL CORRESPONDENCE E
. SCHOOLS .
: Dept. 170H, Internationavlvﬂuildings, Kingsway, London, :
. .C.2. E
v NEmME. e . :
¢« (Block Letters piease) H
¢ AGArESS..ooveiiereiieeierine E
8 @7 TE-F U=y TSP N 10.57 2

INTERNATIONAL
CORRESPONDENCE SCHOOLS
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JASON

EM.
KIT

When built this famous 'asoa
F.M. Tunar provides good
sensitivity with freedom
rom drift and highest quality reproduction.
Qutput 0.5 v, Chassis supplied ready
punched, together with genuine exclusiva
Jason coil and djal assemblies, etc. Usefu!
range—60 miles ; fringe area version ava:!-
able. Book of the fason F.M. Tuner (Dat:
Publications), 2/- or 2/3 post free. Detailed
price list on application.

4 VALVES
°
STABLE
°

EASY CON-
STRUCTION

Complete kit of quality
components {less valves),
£€5.5.0. Power-pack  kit,

JASON “ ARGONAUT” A.M.-F.M.. KITS

for building as a tuning unit or complete’ sel- powered
receiver. Book by Data Publications, 2/- (2/3 post {rze).

version (less
£6.0.0.
£1.1.9.

Fringe-areo
velves)

FROM LEADING STOCKISTS, or in cose of difficulty :

'ASON MOTOR & ELECTRONIC CO.

328 Cricklewood Lane, London, N.W.2.

Fhooe
SPE 7052

MAIL ORDER DEPARTMENT '
RST 211 Strestbam Road, Mitcham, Surrey.
ALL VALVES LISTED ARE XEW STOCK. @ CASH WITH ORDER
AND POST FREE. MITCHAM 8201

18 MK 4 LCHSE 106

AZY

124 - 10LN3 15/8 21-
8- Mt 126 VP4l 11/« & -
98 MUT4 16 - U Fr9 12/8 9 -
9- NOT 158 VL4l 10/- i 6 -
56 NTN 118 ! L4 11/- BRST 12 -
96 N2 10 - Vs 246 (18] 128
8- NI1s3 11 4 Iyt 71 BLett 12 -
ITTTIRUTI : \1.4 114 T Ys3 78 G115 12 6
lll"il 89 E 2 w1y 15 -
9- : G-
86
96
9-
8-
10- K
96 [SPRI 1.
8- 246
8- 128
89 10 -
[IIREH §9 114
DW 4,50 83
i1 8 g8
BABI™~0 88 5-
LAty 109 9 -
EAri? 103 17 6
L4t 10,8 22 -
E B 59 18 -
KBt 93 16
ERPsn 9o 386
BFsY 86 F 176
ilBhL2l 21 - i 103
I Bt 21 - 1 18 -
Lu [ 86 N 11 6
' 186
' T8
! 76
i 78
1 86
3 £6
8 0 e
X ‘ ' 8 - TiHT 8-
K 118 i 28 6 3 14 -
g o l [RY T 2] -
E 10 - 10 - 15 -
g 26 ¢+ a2 10 - [EN T e
X K 176 | 'Ben 8- Tie 5 8
K i231% 889 RIS D16 vl 5i9 7 96
B MLy €9 | v 108 1wk 15/- W 11-
QuAdtotl Jiven Tor aty tvpes not beteds Ob el und ofd types oospee i,
o T TR B
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Listeners’ Landslide
HE BBC recently disclosed that the average

nightly audience listening to the sound

broadcasts fell from 4.500.000 in the first
quarter of this year to 3.500.000 in the second
—a decline of 1,000.000. This is a matter for
great concern to thc BBC and to the future of
sound broadcast. for eight years ago the average
nightly audience was 8.000.000. No doubt. this
vast drop can be partly accounted for by the
competition of television. It is my view, however.
that while TV must inevitably crode some of
the interest in sound broadcasts. the decline in
interest is due in some measure to the stercotyped
and somewhat frowsy programmes which the
BBC continues to radiate as it did before it had
any competition. 1t considered that it-was in
an impregnable position. and if the listeners did
not like the programmes they could lump them.
I believe Lord Reith said. when he was D.G.. “ It
is not what the public thinks regarding the
programmes, but what we. who sit round this
table. think.” That attitude. even to-day, still
permeates the BBC. It has concentrated far too
much on childish parlour games and during the
period of the day when the listening audience is
small. insufficient care is taken in putting on
good programmes. It is considered that anything
will do during those hours. The effort is con-
centrated mainly on the evening programmes. but
I fear that they are much of a muchness.
They have become styled. no doubt due to the
fact that these programmes have been produced
for a number of years by the same producers.
Dance music continues to occupy a large amount
of programme time. as bands continue to split
up. increase and multiply like germs. Even the
plays chosen are outworn and badly sclected in
any casc. Where the attempt is made to broad-
cast new plays by modern authors. they are
usually of the problem type. written by young
authors either anxious to rectify the world or
to attack orthodoxy. It is not too late for the
BBC to remedy this state of affairs, but drastic
measures will have to be taken. Variety should
be the spice of the broadcasting programmes.
Too much Gilbert Harding. Anona Winn, and
other radio characters. sates the public. To
keep plugging Twenty Questions and similar
Yankee inspired programmes is a great mistake.
especially when the programme cast consists of
the same few people. Variety in personnel as
well as in programmes is absolutely essential.
1t will be said in reply to these criticisms that
it is almost impossible to keep up a daily service
of programmes for 365 days a ycar because

programme material is simply not available.
Then why attempt the impossible?  Fewer
programmes with gaps in the daytime would

cnable the BBC to pick the best of the material

_/

available and to reject the dross which is still
allowed programme time. It must be faced
that the sightless broadcasts must follow the same
trend as took place when the talkies first
competed with the silent films. Few people
to-day would wish to sce a silent film.

Music and Movement .
1 mentioned last month that T had had a letter

from my old critic. Roy L. Williams. He
disagrees entirely with my comments on the
stupid Music and Movement programmes. It is
truc that he finds my paragraph amusing. He

thinks that I am in favour of a return to the
more formal methods of teaching used in my
youth. He seems to doubt the existence of Eric
Blom's Dictionary of Music. Well. I have a
copy on my desk and I suggest that he goes to
his local library and asks the junior assistant
to lead him to a copy. He challenges my state-
ment that illiteracy is on the increase which
shows that he could never have read the public
statistics relating to those called up for national
service. However. 1 stick to my guns. Children
go to school to be educated. not entertained. and
if the BBC does want to intervene in a matter
which is not their concern, mamely education.
1 suggest that they should put out far more
informative and useful programmes than Music
and Movement. 1 have no doubt that the
programmes arc popular with children. but they
should have no say in the matter. They would
be in favour of a morning Punch and Judy show
for example or an hour off to go to the pictures
or of being handed a bag of lollipops. It is pos-
sible that a referendum would show that the
majority of children really do not like it
Some of the schoolmasters 1 know do not.
However. enough of Mr. Williams. 1 now turn
to another letter | have received from a school-
master. Mr. Arthur Turner, of Gidea Park. who
wrote to me relating to my comment on radio
as a form of handicraft. His argument is: 1.
1 do not like radio construction myself; 2. There-
fore no one else does: and 3. It is hence useless.
He is in favour of teaching pupils to make things
from old cotton reels. cigar boxes and cocoa tins.
“The building of one small radio may be an
exciting and interesting experience to a boy and
may even lead him to a new interest in mathe-
matics. but when it is completed. you have taught
him to solder—no more that that. . . . I am doing
more in the cultivation of hand and eye train-
ing than could ever be done by building radio
sets.”  Well. others may have different opinions
about that. and who said that radio classes were
intended to supplant other forms of handicrafts ?
Nor did 1 state that such was intended to train
the hand and the eye. 1| would welcome
correspondence  from other schoolmasters on
this subject.
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T is not possible in this issue 10 review any-
thing of oustanding interest, for the reason
that nothing has been revealed at the time of

going 10 press which comes within this category.
If there are any remarhable developmenis they
are being kept under a
cloak of secrecy until
the doors of Earls Court

SPECIAL NOTE

Khinds of apparatus—certain sections of television
reccivers being onc cf the most popular. Next
comes the portable. It is probably herc that i
finds its greatest application  This was onlv (¢
be expected as 11s small size naturally leads the
designer  to  think In
terms of miniaturisation.
and the portable and the

open on the eve of the

show. and theretfore it
will be some wecks
before even we know

about them. However. a
perusal  of  all  the
information which has so
far been released by the

B

Thiis report has been compiled from information

supplied by exhibitors, as we go to Press witlr this

issue before the show opens.
In the next issue we shall complete our report
of the show by eiving details of the new rwodels.

components and other developments  dischosed :

i oon the eve of the show.

T G S oY Yo T R

T A O PP ST PRI

deaf aid are probably the
only pieces of complete
equipment where this
can be carried out 10 1is
logical conclusion.

The portable to-day; has
been reduced to most
compact forms, and the

manufacturers shows the
usual parallel lines upon which most firms work,
and in some models this is very marhed. However,
we will deal with the exhibits in groups so that we
may more agcurately present a picture for those
who will not be able to visit the show.

As was 1o be expected. the transistor has found
a much wider field this year. but it is still not a
complete replacement for the valve. his limita-
tions have resulted in its being restricted to certain

MM ichael,

On the left is a
playing desk by Colluro,
and on the right Model MI103R by

general appearance has
in many cases been styled on very modern lincs
with either plastie (transparent) control knobs or
gilded or similar finishes. Some typical models
may be seen on page S32. the upper being by
\idor and the other by Pam. The latter produced
a transistor st at last vear's show, and in this
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particular model (No. 720) there
are six transistors, and in addi-
tion it utilises a printed circuit
With the miniaturisation which
this affords there is ample room
tfor a good loudspeaker and this
is a 6in. X 4in. elliptical. It
thus gives very good quality
reproduction and 1s, of course,
very economical in use.

In the Vidor Vagabond which
is secen above the Pam on page
532, the present-day Ferrite rod
acrial is included and this type
ot aerial has now practically
ousted the older form of pancake
or slab aerial which has been in
usc for some time. A much
higher Q is given with this type
of aecrial and, of course, apart
from occupying much less space,
it does not give so much trouble
from its ficld, although it often
proves desirable to experiment
with its position. This particular
set measures roughly 10in.
3in. X 7in. and weighs only 411b.
with batteries.

The Sky Casket by Ever Ready
(page 533) is a valve portable
and this is of the

PRACTICAL WIRELESS

The Bush V.H.F radiogram-
ohona, with 2 .natch=d speakers and tweeter.

vanity-case type
—no controls or
other external
components

is
fitted with an
alliptical speaker ©
but weighs 73lb.
It employs a 4-

331

the portable type
of receiver. but
it 1s worth while
at this point to
deal  with  the
table models
which in many
cases are

valve superhel
circuit.

Table Models
So much for

Fhe Garrard Model TA, Mk, 11,

www americanradiohistorv com

designed on very
similar lines. 1In
fact. the Tink
between t he
portable and table model is so
close that in the Pilot “ Poppet ™
the makers have provided a remov-
able panel so that if it is placed
as a permanent home fixture the
panel. which can be removed.
leaves the cabinet in more or less
the appearance of a standard table

model. Out of doors the panel is
used to hide the controls and
scale. Here again the makers have

gone in for attractive colouring.
the set being in polka dot blue
with biscuit. or blush rtose and
ivory, and the control knobs are
in cream with gold cngraved
finger plates. and a gold escut-
cheon. This is a battery-mains
model and utilises a 4-valve super-
het circuit. again with the Ferrite
acrial. It costs 174 guineas. (See
page 534)

In the direction of ordinary
table  models the McMichacl
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shown at the foot of page S30 is typical. This is
their Model MI10SR. and is a 4-valve mains set,
with the built-in Ferrite aerial, and is also in
coloured finishes—the actual material being of a
washable nature. For those who prefer the
orthodox finish there is one model 1n selected
walnut and contrasting vencers.

At the other extreme there are elaborate radio-
gerams. some of which have been designed to give
very high-quality reproduction from the record
side, and in view of this the radio unit includes
also an F.M. band. As we have before remarked.
however. many receivers appear to be available
labelled * AM. and F.M..” but there has becn
no attempt to justify the F.M. section—in some
cases small 8in. speakers are being used. After
the BBC boost of the high-quality which is avail-
able on F.M. this is rather surprising. and we
would have expected some of the firms to have
made an cffort to fit much better audio sections.

As a guide to the sort of equipment which is
a\ ailable. however. there is the Bush VHF radio-

gram. seen on page S31, In
this  the makers have taken
great care with reproduction and

have provided three Jloudspeakers.
Two matched 10in. speakers plus a
tweeter for the “top ™ should give
rery good results, not only from L.P.
records but also from the radio side.
As may be seen, there is also
adequate record storage space, a shelf
for books and a very reasonable
sound chamber for the speakers.
This model costs Y8 guineas, and the
bow-tronted cabinet is vencered in
walnut with gilt trim.

o e This is the
Sound niicrophone.

AL £ TR 5
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The Vagabond
portable by
}idor,

A 5 %

Record Re-
production
The motor
unit in the
set just
mentioned is
of the 4-
speed type.
and although
there are
stitl only
two main
gramophone

turers their
products
offer a wide

This v an all- range of

transisior postable by Pam. /i wses choice  for
O rransistors and costs 23 gns. the con-
noisseur. At

the foot of page 530 is the Collaro 3T200 4-speed
unit.  These have the turn-over heads and pro-
vide speeds of 16, 33, 45 and 78. No provision
appears to have been made for fine adjustment
of speed. and this is 2 worth-while refinement lor
hi-fi fans, as if a disc is being used as accompani-
ment. etc., it is often found that it is out of tune
and requires cither slowing-up or speeding-up 1o
bring it inta pitch. Al Collaro units, changers

. and transcription units are now fitted with the

Studio Cartridge. Four types of crystal cartridge
and one ceramic cartridge are available, depend-
ing on the requirements of the amplifier into
which the pick-up output is fed. Tape transcrip-
tors are also supplied by Collaro.

In the Garrard unit secen on page 531, again
there are 4 speeds. and the makers have thought-
fully provided an adaptor for certain 45 r.p.m.
discs.  This may be scen in the centre on the
right.  This Garrard unit has a heavy turntable.
plug-in pick-up head. and is mounted on a sub-
stantial rectangular plate to facilitate mounting in
one’s own cabinet.

Record-players are also to be found in plenty.
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cartridge

A turnover
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mains only. and costs 22 gns,

Alba arc also showing a somwhat similar * Electronic
Record Reproducer,” which has a high quality printed
circuit amplificr with 20 db ncgative feedback. a 4-speed
changer unit. hi-fi head and three speahers—once clliptical
bass unit and two squarc treble reproducers. which are
mounted on the sides of the cabinet to give a 3D effect.

The cabincet is madce from chip-wood to avoid resonance.

Uscd in many of the radiograms now on the marhket is
the Cosmocord pick-up cartridge. seen in the illustration on
the Ieft. This is ol the turn-over type and is designed
to plug in, and it costs £1 10s. plus purchasc tax.
Sundries

In what might be termed the ficld of sundrics we have
microphones. loudspeakers. valves and similar incidentals.
Goodman’s Industrics arc onc of the speaker firms. and
most readers will remember last year's surprise of the
= Acoustical Resistance Unit.” to improve results (rom the
speaker in its cabinet.  Nothing has so far been announced
for this year. but we may expect some further aid in high-
fidelity.  Their 3157 reproducer may be scen on page
S34. and this has three speakers fed by a double divider
actwork made up of four half-scction filters.  The bass
unit is a 12in. dircct radiator speaher handling frequencics
from 30 to 750 ¢/s. A pressure-driven horn loaded mid-
range unit handles from 750 to 5,000 ¢/s. and a pressure
driven horn loaded H.F. unit handles from 5.000 to 16.000
¢fs.  The mid-range and treble units are provided with
externally operated variable attenuators of  the constant
impedance type, calibrated in 2 db steps between 0
and 12 db.  The inside of the cabinet is divided into

two parts. the upper por-

Jor pick-ups by Cos-
mocord, and below right,

the  Sky  Cashet by
Lver Readv,

and here again there

is ample scope for
obiaining  better  re-
praduction. Unless

the discs are to be
played  through a
high-quality radio-
gram it scems almost
a waste of time to
hav¢ a long-playing
record with a small
speaker. The plavers
in many cases  arg
litde larger than portable
receivers, and whilst these may
be satisfactory for usc on certain
occasions out of doors, there is
room for better reproduction in
the home—without having to go
to the expense ol a large radio-
gram.  McMichacl have tackied
this question, and the result may
beseen in the model on the right.
This is known as the Twin 4, and
it includes a 4-speed player. pro-
vision for eatra spcaker. and has
two speakers built in, The section
housing the speakers is designed
to give very good overall responsc.
amd long players can certainly
sound very good on this portable
urit. It is, of coursc. for A.C.

tion containing two pressure
units and their attenuators,

The Model

Twin 4 by Mc-

Michael  has

two  loudspeakers,  a

Jour-speed plaver, and
s for A.C. mains.
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Goodmans 3157 reproducer—a three-way Hi-Fi
loudspeak er systent,

and the lower portion. which is lagged. contains
the bass umit and is loaded by the acoustical
vesistance unit already mentioned. The price of
this cabinet speaker unit is £86 15s.. and a 20-watt
version is available at £92 Ss,

Various types of microphone will be exhibited
and onc interesting model is shown on page 532.
The makers (Tape Recorders Ltd.3 claim that their
engineers. engaged entirely on tape
recorders.  have  designed  this
wspecially  for  use  with  tape
apparatus. It is a crystal unit,
housed in  a  contemporary
polished plastic case of the desk
or hand type. The base is lead
loaded 1o prevent accidental
knocking over and also 1o act.as
a stabilising device against
unwanted vibration. etc.. whilst
the insert is mounted in a floating
foamed plastic suspension device.
It is claimed to be remarhably

free from amplitude. phase and
harmonic  distortion. and gives
crisp. clear quality.  There is a
two-year guarantee  with  each
microphone, which costs S3s..
inclusive of an  8ft.  screened

microphone lead and special

S
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Terylene cable for their MIC 39-1 microphone
and hope to be able to show a " Foldaway-Pack
Microphone.” The sensitivity of this instrument
will be of the order of —50db. with a substan-
ually flat response from approximately 40 ¢/s to
6.000 c¢/s and a \irtually omni-directional
characteristic.  The makers emphasise that it will
not be available for some time after the Show,
although it is"hoped to evhibit it.

A new midget

As we go to Press. Messrs. Cossor announce a
neat printed circuit transistor pocket radio. This
is one of the smallest we have yet seen, and its
actual size is 6in. long. 3%in. wide and only 14in.
deep. It houses a 2%in. loudspeaker and the
circuit incorporates four entirely new transistors
and two crystal diodes. 1t is covered in leather-
ette, which is available in red. grey. buff or lizard
skin and fits into the pocket. whilst a flexible
lead is available to which is attached a small
earpiece. Plugging this in disconnects the loud-
speaker. A Ferrodyne aerial is incorporated and
the set operates on the Medium waveband only.
No price has yet been announced.

Constructor sets

Most constructors will be interested in the test
mstrument series of home-constructor kits which
are being marketed by Cossor. Amongst other
items these include a valve voltmeter and a single-
beam oscilloscope. An addition which will be
scen in the demonstration room D.38 is a double-
beam ’‘scope.

The kits are. in"eflect. factory-made instruments
rcady for home assembly. and contain everything,
including nuts, bolts, washers. etc.

The instructional booklets for these instruments
are very comprehensive. and they contain printed
circuitry for certain parts. In a pocket at the
rear of the instructional booklet will be found a
complete circuit diagram and parts hist, and the
completed instruments are covered by a guarantee.

screened jach plug of the standard
G.P.O. pattern.
Cosmocord

announge & now

The Pilor ** Popper ™ portable which max also be used as a

1able model with the fromt removed.
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| RIMAR I7G T 2 \ VALVES S m&;gl f:,’
B fge —Z%HIGNST HARLESDEN N 1 e K90 18-
e o g 17
R;(S] g'- 807 25'- 303 8- D1 10/- HL13C 17-
K8G:T 21- 1628 18 - 301 8’- 12 12'- HL92 18-
1.8G  2%- 305 8- n3 20/- 1nYgo 11/-
1.7 22 - | COSSOIC MAZDA 11 24/- 1W4/350 17/-
NTGT 25~ | EMITRON MAZD F11 18/~ |w4/500 17;-
337G 20- | DD 14 - AC/HL 17/~ | 8F12 24/- KB(C32 18-
Q7G1 20- | DDT 25- ACIHE DD | 6F13 24~ | ECg) KFas” 18-
R7G 20- | N 8- 25/- | 6¥F14 24/- | EC52 20/- | KK32 23'-
3SA7  22- | M preney) | 405BU 27/ S| AC/IPP4 21- [ 8F15 18- | ECB0  20- | K135 18-
817 .| - | MARCON | AC l'en(5/7) K25 M- | KC91l 16/ | K1L32 25/-
3SK7 18- | MsPen 21 | o plel oM Ll 24- | LCog 13- | MT17  45-
ISL7GT 25 - | MVYS Pen AL “ /3012 19/- | ECC32  25/- | PenAg 247-
SNTGT 25 - | {5.7) 04/ 25/- » 24/- | 6L.18 16/- | KCC33 25/- | PenBa  25/-
3SQ7GT 20 - | MVS 'enip | B63 25/- AC/THL 27/- | 8L19 24/- | ECC34  25/- | PendaDD
U5/8(+518- 24~ | B152 19/- AC/TP 27/- | 8134 16/- | KCC35 25/ 271-
USG: 18- | OM1 i7- | B309  19/- ACIV l’l(5/7) 8LD3  -14/- | KCC40 24/- | PABCSO 13/.
V3G 20- ) ova s | B39 20 24/- [ BLD20  16/- | EC('8]1 19/- | PCC84  20/-
V6G:  20- OM8  20/- | B339 19/- AC/VP2 24/- | 8M1 18- | ECC82 19/~ | PCFS2 il
VEGT 20- | OM10 24/- | D42 13/- AC2/Pen2d/- 312 18/- | KCC83 19/~ | PCL8S  23--
we 18- | pr10 24/ | D43 18- | U 17/- | ACZ2'Pen Pl 20/ | KCC85 20/ | PI33 . 20-
w - prdl 24 | D63 14/~ | U14 17- | DD 27- | 825 20/ | KCC88 55/ | P3G 241
17- ' sDg 12:- | D77 12/- | U1 27.- | AC4'Pen P2 18- | ECCO1 27)- | PL33 27
\2 (5 7)24 -1 Spg1 12 | D152 12| L1 -0 27/- | 8Prg 24/- | ECF80 23 | PI82 18-
A3 SuUss 27, | DA3C I AC5 ' Pen oC 18- | BCH3 27~ | 183 al-
7ne %07 | S\33s0 27 | aFe 18- e pan 2l EC PL820 21
n7 2. SUSIE0A DFgL 16/- AC5/Pen PM3A 8-
705 20~ o7;- | DIIGY  20/- pp 27 PMSIILM
708 - | 1A7GT 23- | DH78 20/ DL 10/- 6/
D3 21 | 1CEGT 1a- | PHTT  14- 341 14/- PM1ZM 20
D5 2% DLS10 17/ PM22A(5)
7D8 241~ 23 - 15/- -
08 241 1EL23D 1) o 77/
9 18- | 3A4 - 2
r50 | D147 20/- 1141 17 | 20F
iy 5
MY Do 4100BUD- | 14530 HL4IDD hik
TR? 20/- | 20P
757 L HL42DD ,
7Y4 4 -
Ly [ 20,- | 1L133DD
UYap b | 7754 ey e L3SDO"
YR733017- | 8102 Ulds 11 | MEq1 18-
V IR105/30 BWS U143 17- | MEe1 8-
; 171- | gnye Ulds  14- | g 17/- | 301
VR150/30 D8 14 17- | Pen 25 18'- | 30P
15/- | Jom1 U149  17- | Pen 44 27/-
1D3 U150 11/- | Pen 45 24/- | 30P
1D5 gg%g 24/- Pen 45D 301
2Q?|a vusqu 21| Pen 48 27 - | PHILIPS
SATE V17 16 - | Pen 383 241~ | € THI0C
ZAT7 “21 (D2~ Pendsq 20| C1C - 12- [ EK2 27 | UABCS0
2AUG Wda2M 21 Pen 453D | CYIC  14/- | EK32 27 18/-
2AU7 WeLM/Cl, 21- 1329 9~ | EKg0 18- | AF42 17-
SAXT i 20'- | Pen DD 340 Nell 9/- | ELg 24 | U4l | 12
2BAS w78 20/- 4020 27/- | 452 10- | EL32  20/- | UBC41 14'-
2B K o w77 18- | QP25 25/~ MULLARD | EL83  20/- | UBF80 18-
ABI7 22. S| < Wgiv 25 | QP230  25/- { It L. E1.34 24/- | URKF89 18/~
2C8GT 24 - 57 < WI01M 3U- | SP41 - 24/- | AZL 17- | K135 24 | OUgi21 24~
2J5GT 17'- ' T w143  20'- 24/- Ceg2 T -
2J7GT 20 - | 18A5 3 20/- | W1d5 18- 24/- Tiia
2K7GT 20 - 83 w147 20- 20/- CCCss
ZKBGT 24 - ' , Wwis  20- 1 T 1g/- UCF80 2i-
207GT 20 - : < W149 20-| TH 24/- UCH21 24—
2SK7 U W150 16, | TH233 24/- UCH42 18-
BSLIGT W727/6BA6 | TH2321 27/- CCHST 18 -
16- | TP25" 23/ UCL8S 23-
128Q7GT W729 19 | TP2620 27/- LCL83 25-
: Shie 1 gT 8 e
LG, Wwes: |12 5
X a1- | U2 20/~ Ulas  lo-
X41¢  Z-| Ulgr 20~ UF88 16
Xe3  a1-) U201 17 ULal  160-
N8 - vzel - U4y 7i-
X76M  24-| U281 17 | DFgL vig: o
79 o 2o La2se 20 2 UM4 18-
X101M 34- | U301 /- 6 UM3s 18-
109 - U403 17- a7 Unic  17-
X142 18- U404  1U/- 32 UYIN 17/~
X143  24-| U801 24/- 10 R e
Ml\l4(5’7) X145 22-| U4020 17/- {91 Uvss  1u-
2 X147 21-| UC92 13- 2 vPen  Bin
X148 2¢-, CU5  17/- X96 105 18-
qumm'l, X150 18-| UU8 17/ | DL33 315 1o~
4/- | X719 18- | CLU7  17/- | DIL35 57Z3GT 17/
MSPP4(5/7) 1 X727:6B16 | UUS 24| DLTL 273CT 17
- 18- CUS  11- | DL72 At i
MSP4l (5) | Y62 18- VP4l 24 | D192 8U5GT 171
ey Bl B Ith A0 b s o
e i e KR Yt 20| Bin 1o oRiG -
3575 17- | 503871 57 | o 27/- 11 18- | DO26  34/- 13580 %0-
1 24- | Sp5ve a4. | N18 18/- 102 18- Do3p 25 159NTGT
24- | 2o2ven 2 | M7 16 g 16 DWwa 140 .
sa a0 SELAT M m 7, i) bwiese,
a - - 7 M [
50¢ ?)e(. gyl | 210LF16- 1 N57 18- P17 18- | DW 4/500 o
LeGT 20 | SIOCK 7 X8 & e 80 17-
7 2 % | X108 16'- 3t I 8541 30
7 ot - | 210v PAGy | N1z lo- 6010 18- |1 o3 85A2  29n-
Fds i N5 20- 8031  20- | EAr4s 17/- ‘l;g?llm ﬂ’
83 15~ ‘ ' nBCgo 14- ' 184V 19.-

Great Britain’s Valve Mail-Order House

4+ Post 1 ] !
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FoLECTREICAL

TESTENG
ENGERUMEATS

A dependably accurate nstrument for  testing
and lault location is indispensable (o (he
amateur who builds or <ervices his own set.

The UNIVERSAL AVOMINOR

«as ilustrated) is a highly accurate mosving-coil insirument,
convepiently compact, tor measuring A.C. and D.C. voltagz,
D.C. current, and also resistance ; 22 ranges of readings on a

MODEL |
D.C. VOLTAGE : 0 to S00 volts.
A.C. VOLTAGE : 0 to 500 volts.
D.C. CURRENT : 0 to 500 mA.
RESISTANCE : 0 to 20,000 .

3-inch scale.
Size : 4%ins. x SLins. X 1 ins.

Caniplete with leads, inter-

Nert weight : 18 ozs. chanceable rrods and croco-
file clips. and instructi
List Price : £12 :0 : 0 (b’o:)l\_( ips. and  instruction
The D.C. AVOMINOR

isa 2}-inch moving coil meter providing 14 ranges of readings

Total resistance of meter : 200,000 Q.
SENSITIVITY : 400 £2/V.
MODEL 2

D.C. VOLTAGE : 0 to |,000 volts.
A.C. VOLTAGE : 0to 1,000 volts.
D.C. CURRENT : 0 to 500 mA.
RESISTANCE : 0 to 200,000 Q.
Total resistance of meter : 4 M.
SENSITIVITY : 4,000 2/V.

Write for o free copy of the latest Compre=
hensive Guide to ‘‘Avae” [nstruments.

of D.C. voliage, current and resistance up 10 600 voits, 120

milliamps. and 3 megohms respectively.

Total resistance

100,000 ohms.
Size : 4kins. x 3jins. x Viiny. Complete as above
Neirt weight : 12 ozs. List Price : £€5:5:0

Sole Proprietors and Manufacturers :—

AVO, LTD.

Formerly THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENY cO. LTD.

Avocet House, 92,96, Vauxhall Bridge Rd., London, S.W.I.

VICtoria 3404 (9 lines)

Freg To AMBITIOUS
ENGINEERS!

I This 148-page Book I
Lo Have you sent

‘ ENGINEERING
OPPORTUNITIES’
is a highly informative
guide to the best-paid
Engineering posts. It
tells you how you can
: quickly prepare at home
=% on ‘* NO PASS—NO
. FEE” terms for a-
¢ recognised engineering
qualification,outlinesthe
widest range of modern
, Home-Study Courses in
: all branches of Engineer-
: ing and explains the
benefits of our Employ-
= ment Dept. If you’re
earning less than £18 a
week you cannot afford
to miss reading this
unique book. Send for
vour copy to-day—
FREE.

- -+ FREE COUPON-- -

Please send me your FREE |48-page !
L “ENGINEERING OPPORTUNITIES™
. NAME
» ADDRESS.
:Sub;ect or Exam.
3 that interests me.......ecuivuuuiiiininnnnnn.ins
« British Institute of Engineering Technology ,

emecenamnm

14098, College House, 29-31, Wrigh!’s Lane, «
Kensington, W 8. .

BIET

for your copy ?

WHICH IS
YOUR PET
SUBJECT ?

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engineering
Automobile Engz.
Aeronautical Eng.
Production Eng.
Building, Plastics,
Draughtsmanship,
Television, etc.
GET SOME
LETTERS
AFTER YOUR

.Se.
A.M.Brit.i.R.E.
CITY & GUILDS
GEN. CERT.
OF EDUCATION
etc., etc.

W,

i

HANNEY
offers

Components for

OSRAM 912 PLUS AMPLIFIER
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE-AMPLIFIER
OSRAM F.M. PLUS TUNER

MULLARD 510 AMPLIFIER _
MULLARD 510 ‘A’ PRE-AMPLIFIER
MULLARD 510 “*B’ PRE-AMPLIFIER
MULLARD 3/3 AMPLIFIER

MULLARD F.M. TUNER UNIT

“WIRELESS WORLD"' F.M. TUNER UNIT‘
DENCO MAXI-Q F.M. TUNER UNIT

Manuals available :

912 PLUS AMPLIFIER—4/-; OSRAM F.M. PLUS TUNER— |
2/6 ; MULLARD HIGH QUALITY AMPLIFIER MANUAL
(contains F.M. details}—3/6 ; DENCO F.M. TUNER—I/6.

Send 21d. postage. stating lists required.. General Components
list also available.

L. F. HANNEY

77, Lower Bristol Road
Bath
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'T()W that transistors in variety are appearing
on the market more constructors will wish.
no doubt. to turn their attention to these

new and economical devices. The serious worker
always desires to have some understanding of the
devices that he constructs so. following the lines
of the series of articles dealing with valve ampli-
fiers. the basic theory. so far as it will help the
practical man, will be
dealt with before em-
barking on design work.
The characteristic of
a contact between certain
crystals and metals such
as was used in carlier
detector circuits is that
of presenting a different
resistance to an applied

PRACTICAL WIRELESS
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Many readers experience difficulty in under- :
standing how the modern transistor operates, }
and therefore a short series of articles has been :
prepared to explain their action—in theory and
practice. In this article the transistor is compared
with an ordinary triode valve.
- will give practical circuits.
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[ Ll

such points bear on the germanium in close
proximity to form a transistor each can be used
as a separate diode but they are far from being
independent of each other. Indeed, if one has a
voltage applied in the forward direction (i.e., that
to which the contact presents the lower resistance)
a current will flow as expected, but if at the same
time the second point contact has a voltage applied
in the reverse direction
the current flowing at
that side is more than
would be the case if the
forward current of the
first diodc contact were
to be switched off. In
other words. the input
current at the first point
contact (called the emit-

Later artjcles :

voltage of one polarity

compared with that presented when the voltage
is reversed. Any such non-lincar device will act
as a detector of modulated R.F. and is, in fact.
very similar to the diode valve in this respect
except that the reverse resistance (i.e.. the resist-
ance when the voltage is connected 1n the direction
least favourable to the passage of current) is not so
high as with a diode valve and therefore cannot

é#
=

Z

QOut

AAMAAAAAAA
VVVVVVYVYY

(4) Greunded Cathode (8, Grounded Emitter

be neglected even in a +
simple theorctical
account, as is conveni-
ently donc in the case
of the valve counter- n
part.

Point Contact
Transistor

The multiplicity of
substances used in early
days as crystals has
now disappeared and

AAAAAAMAAA
VWYYV
VWYYV

AMAAAAAA

I
»

Qu

ter) subscribes some
current to that passing through the second contact
(the collector ; the germanium forms the base) and
as the impedance at the collector side is high
(because the voltage is in the reverse direction)
this current represents a higher power than that
fed into thc emitter. This arises from the basic
formula for electrical power. i.e.. W=I'R. Thus
a power gain is achieved. This is not something

|-+

Qut

Si
+

In

AAAAAAAAA J

VWYY
VWYV

AMAARAAAAA _‘i

(C) Grounded Grid (o) Common Base

+ for nothing, of coursc.
The additional power is
drawn from the battery
supplying the transistor.
The germanium used

f o r semi-conductor
n o+ devices is  actually
slightly impure. The

impurity is In  very

¢ : small proportions and.

in fact, the germanium
to be used for this pur-
pose has first to be
purified to a very high

the transistors available
for constructors use
germanium. If instead
of the single point of
the diode device two

(e ) Cathode Foliower

Fig. \.—Diagrams showing comparison between the
triode valve and the transistor.
D.C. potentials with regard 1o earth.

degree  before the
wanted  impurity s
introduced in controlled
quantities of about 1
part in 10°. As a

(&) Common Cotlector

The signs indicate
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result. depending on the type of impurity added,
the material has either a surplus of clectrons
which are free to act as carriers of a current in
which case the germanium is classed as “n ~ (for
negative) or alternatively there are insufficient
electrons to fill the positions where they are
needed 1o provide continuous, pure germanium,
in which case it is said that there are ““ holes " to
act as carriers of a current and the germanium is
classed as " p ™ (for positive).

Junction Transistors

JThe point contact transistor has now given way
to the junction transistor for ordinary applications
and this avoids the need for metallic points. As
this is the type that the constructor is likely to
use the rest of this article will deal only with
them. “The junction transistor is made up in the
form of a sandwich using a very thin layer of one

WIRELESS October, 1957

as current carriers. which means that they have
positive characteristics. and conséquently by
applying a positive voltage to the emitter the
positive’s *“ holes ™ are repelled across the barrier
between two layers forming the emitter and the
hase. Here, in the base or middle layer, are nega-
tive carriers in the form of electrons and some

“holes ” combine with and are neutralised by
some of the clectrons. The majority of the
*““holes.” however. are diffused through the base

fayer which, it will be remembered, is made very
thin. and come under the influence of the negative
charge applied to the collector. to which they are
attracted.  Quite commonly. 97 per cent. of the
emitter current finds its way to the collector in
this way and consequently the current gain
(designated o) is less than unity. i.e., .97, showing
in fact a slight loss rather than a gain. This
does not seem so good as an amplifier until it is

variety of germanium (p or n), which is called remembered that the output resistance of the
the base simply 10 0 transistor s much
agree with the ter- MULLARD OC70 higher than its input
minology developed resistance  so  that
for the point contact Common Common very nearly the same
variety, between two Base Emitter current out as in
Javers of the other indicates a consider-
variety. T h o s e |r in with output shorted 70 ohms 2.2 K ohms able power gain.
generally  available | , Nevertheless, it the
have *“n ™" german- |r in with output open 1 Kohm ? 1 K ohm transistor is feeding
ium in the middle [ a second transistor.
and so are classed |rout with input shorted 100 K ohms 100 K ohms | which, of course. is
as " p-n-p 7 transis- ! also current driven
tors. So to provide |r out with input open 1.4 M ohms 45 K ohms | rather than voltage

in the for-

.

current
ward direction the ** p 7 layer used as the emitter
must have u positive voltage compared with the
base and it {follows that the other outer layer of
“p germanium. being the collector, must be_
biased with a negative voltage with regard to base.

A comparison of the electrodes of a transistor
with those of a triode valve leads to an under-
standing of the three ways of connecting a tran-
sistor.  The emitter. being the source of the
current (though in the case of the p-n-p transistor
the current is of " holes ™ and not c¢lectrons). can
be compared with the cathode of a valve, the
base that in a sense controls the flow is similar
to the grid and the collector that receives the
current is comparable to the anode. Note. how-
ever. that voltages are teversed in the case of a
transistor of the p-n-p variety compared with a
valve. Ome is so accustomed to connecting the
positive of the supply to the anode of a valve
that. unless care is taken, the same will be done
to a transistor with disastrous effects.  Reversing
the voltage on a valve simply stops it from work-
ing hut a transistor may be destroyed with similar
treatment.

The three possible methods of connecting a
triode valve are given in Fig. | alongside the
ceguivalent mode of connection with a transistor.
It is quite reasonable for the constructor to think
in terms of these parallels. because anything that
assists by making use of this tamiliarity with
valve circuitry to lead to an understanding of
transistor techniques is worth while.  The theo-
retical picture is really somewhat different and is
best looked at in the first instance with the
common base circuit in mind.

The emitter in a p-n-p transistor has “ holes’

1

or power driven. it
can hardly be said to be fuliilling any purpose. The
conclusion is reached. therefore. that it is imprac-
ticable to wuse one common-base connected
transistor after another for successive -amplifica-
tion. as is done with valves (amplification in
cascade as it is called) if coupling is by resistances
and capacitances.

~ There is a device lor converting power ery
familiar to the constructor though perhaps not all
have thought of it in this way. A .transformer
accepts power and gives up the same amount of
power (less a little taken up in transformer losses).
If the secondary has fewer turns than the primary
the transformer is " step down ™ and so gives up
less voltage than it receives. As the power is
substantially the same. however. the curreni is
stepped up.  So use can be made of the power
gain of a common base connected transistor to
feed into a similar transistor if a step-down
coupling transformer is used.

It is a matter of considerable practical impor-
tance that the transistor output circuit is
considerably influenced by conditions at its input
and vice versa. so that it is not possible to think
of the emitter and collector circuits in  the
detached manner that we are accustomed to in
considering the grid and anode circuits of a valve.
‘This is because current from the input circuit
actually flows into the output circuit. For
instance. the input resistance is quoted for the
output shorted so far as the signal is concerned
and again with the output open circuited. The
working point is. in practice. somewhere between
these two extremes.  As an example, Table 1 gives
tigures for an OC70. It will be seen, however,
that the output/input resistance ratio is of the
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order of 1,000 : 1. The current gain of this
transistor {{oc) is given as .968.

It is a common law of nature that to maintain
a state of equilibrium what goes in must cqual
what goes out. This is stated somewhat more
scientifically, perhaps. in Kirchhoff’s first law with
regard to a point in a circuit. and something of
the sort applies to transistors. Here is a current
flowing into the base from the emitter. represented
by a flow of holes in the case of the p-n-p version.
and a current flowing out of the base into the
collector. The currents are of opposite sign, onc
in and one out. and are unequal in magnitude.
the flow into the base exceeding the flow outward.
There must be a third current to balance things
and this is the base current (i.e.. directly from the
supply into the base). consisting of clectrons
flowing into the base in just sufficient quantity to

l Out

Fig. 2.—A common base amplifier.

neutralise the surplus holes that do not complete
the path to the collector. or rather to replace the
clectrons that do the neutralising. Current gain
being about .97 as between emitter and collector.
the base current must theretfore be .03 (i.e., 3 per
cent.) of the emitter current.

Common Emitter Circuit

Now if the input signal were to be applied to
the basc in a common emitter circuit. as in Fig. |
(b). which is comparable to the usual grid input
valve circuit, this need be but 3 per cent. of the
input needed at the emitter of the common base
circuit for the same output (i.e.. 97 per cent. of
emitter current). The current gain is increased,
3
YS to about 30. a very useful gain figure that
refers to current and not power. In the specific
casec of the OC70 previously quoted. the current
gain was .968 for common base. giving a base
current of 1 — .968 = .032 times emitter current.
The current gain for common emitter circuit

X .968

In general

therefore. by a factor 33, that is from

(designated oc') is. therefore.

1
.032
30 as is specified by the makers.

o«
1l — «

This change in circuit from common base to
common emitter has its cffect on the input and
output resistances. It will be seen from Table 1
that the input resistance with open-circuited out-
put, and output resistance with short-circuited
input. remain the same. but the other two have
changed to make the average working conditions
(somewhere between the two extremes) present
less diverse input and output resistances. This

terms. ocl ==
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helps in the processes of practical design. In
practice. the common emitter circuit is generally
used for amplification.

The next step towards the practical use ol
transistors is to determine the effect of the
transistor circuit on the phase of the signal. For-
tunately the comparison with valve circuitry here
holds good. There is a phase reversal across the
common emitter circuit just as there is across the
usual grounded cathode valve circuit. There is
no reversal of phase in the case of the common
base circuit. which is the same as the cquivalent
grounded grid valve circuit.

Common Collector Circuit

The common collector circuit compares with
the cathode follower valve circuit and has similar
qualitics of relatively high input and low output

o
e
-

o

Fig. 3.—A transformer-coupled common base amplifier.
/ /4

impedance. Its voltage gain is always under | and
the current gain (this time designated oc'') 1s
about the same as for common emitter. The
input impedance is again affected by the output
load resistance and is, in fact, around oc*! X load
resistance. The output impedance is a function
of the resistance of the source connected to the
input. being of the order of «!' divided by the
source resistance.
And now attention can be turned to circuitry.

Common Base Circuit

The basic circuit of the common base mode is
given in Fig. 2. A p-n-p transistor is assumed.
The emitter is therefore given a forward biasing
voltage by battery Ee. with positive to cmitter.
Ec feeds the collector. but with negative towards
the collector. It will be recollected that there is
a current gain of less than unity with this circuit
(that is. there is less signal current out of than
was put into the circuit). As the transistor is
current operated. however. it is no use “ cascad-
ing ” these circuits one after the other because
there would be a slight loss rather than a gain
at each stage. The circuit does give power gain.
however. and so would help in driving a power-
operated device such as a pair of phones or a
Joudspeaker. The normal rule for transfer of
power applies in that the load impedance must be
matched to the transistor output impedance.
Reference has already been made to the use of a
transformer to transform the power gain into a
current gainm and the use of a step-down trans-
former for this purpose is illustrated in Fig. 3.

(To be continued )
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Servicing a Transistorised, Printed
Circuit Receiver

HINTS FOR THE SERVICE ENGINEER HANDLING THE MODERN TYPE OF RECEIVER

T is not to be thought that because transistors
have a very long life. and that printed cir-
cuits eliminate most of dry-joint * troubles,

that this type of receiver will be practically free
ol need for service. On the contrary, printed
circuits have to employ various components, as
in the ordinary wired receiver, and faults that
occur in these components can very quickly put
transistors out of action. In other words, it will
hardly be probable that a fault on a set of this
type will be the fault of a transistor itself, but
some component or incorrect voltages applied to
the transistor.

Most transistor sets aperate on a power supply
that may go as low as four volts, and in first
checking a  receiver, this \ollagu should  be
measuted.  All components in the circuit should
be carcfully checked. but if continuity checks are
taken the folowing precautions rmust be taken.

I'he meter 1o be used must have a resistance of
at Jeast 10K ohms in series with the leads. 'This
is 1o prevent wrong value or polarity of voltage
being applied to a transistor. I resistance
measurements are required, it is preferable and
safer to disconnect one end of the resistance to
be measured. In some cases it may be necessary
to disconnect base and collector leads of all tran-
sistors from the printed circuit panel. N this is
done, then continuity tests may be made as is
usnal with a normal receiver. In general check-
ing it should be noted that the base input imped-
ance of transistors is low—between about 200 to
1.000 ohms, whereas the collector output imped-
ance is from about 4,000 to 20,000 ohms. When
connecting a signal generator into the circuit a
condenser of 0.14F should be in series with the
input lead of gencrator to ensure that the tran-
sistor D.C. condmons are not altered. In a
typical circuit given in Fig. 1. it will be
noticed that separate transistors are used for
mixer and oscillator, instead of a frequency
changer as in a valve receiver. There are two
stages of intermediate frequency amplitication. a
detector, an audio frequency amplifier and a push-

pull output stage. In the typical circuit given
there is no output transtormer, but a Lcmrg
tapped, high impedance speaker is used. In Fig. 2
is shown an output stage using an output trans-

former. Either of these methods may be et
with.
Components

It will be found that the value of components
in a transistorised receiver will vary considerably
from those used in a conventional valve receiver.
For instance, coupling and decoupling condensers
will be of a higher value, owing to the low input
impedance of transistors. This will mean that
some of these condensers will be of the eleciro-
Iytic type, although smaller than the electrohytics
used in a valve receiver. Special miniature 1\ pes
have been specially designed for this purpose. as
the working voltage is low.

Tuning capacitors. however, are much smaller
than normal, due to the step down matching
from R.F. coils to transistors.

The intermediate frequency transformers are
generally single tuned only. This, although it
means loss of selectivity, gives greater gain.

Output Stages

At present there are three types of output
stage which are used. There is the ordinary
transformer-coupled output, which has a low
primary impedance if ordinary speakers are used.
Then there is the transformerless circuit as in
Fig. 1. The other type is that in which two
transistors are connected in series across the
supply voltage. This has an output impedance
of approximately 30 ohms and does not require
@ centre tap.

Warnings on Servicing

To a service engineer who has had ne previous
experience of handling transistorised receivers. it
is necessary to state that very careful attention
must be given to the possible danger to transis-
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Aerial mixer and oscillator

.F.s det. znd outpus stages
Fig. 1.—A vypical circuit used as an example in this article.
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tors by the methods that can safely be used with
valve set servicing. A meter placed across the
circuit, especially on a high ohm range. can
- placc a voltage across one or more transistors

which will destroy them. Correct polarity must’

be carefully observed. A point should be noted
here. The transistor “ Anode ” or collector in a
P-N-P transistor is negative, just the reverse to a
valve. This mistake can easily occur to anyone
new to this type of set. Replacing electrolytics
requires care inasmuch as voltages may be
allowed to develop accidently across to the various
electrodes. The internal resistance of transistors,
especially output (power) types, is very low. so
that cven small voltages can cause sufficient
current to flow .to burn out or damage them.
Transistors should not be subject to excessive
signal inputs during alignment. These may
seriously overload transistors and cause damage.
If any soldering is required sec that the set is
switched off and that there is no voltage between
the soldering iron and earth.

Temperature

Transistors, as well as germanium diodes, are
greatly affected by heat. When soldering them
into or out of a set, the job must be done as
quickly as possible. It is best to use a pair of
pliers.” grasping the wire connector between the
soldering point and the body of the transistor.

PRACTICAL WIRELESS
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of the transistor may be exceeded and damage
result. If you are in a service department and
transistors have to be stored, scc that they are
in no danger of excessive temperature. Further,

-6V

Input

Fig. 2.—A transistorised output stage.
care should be taken to see that the opaque cover-
ing on transistors is not damaged. otherwise it is
possible for them to pick up hum from an A.C.
source of light.

Printed Circuit
There is quite a lot of care to be taken over
substitutions, alterations and additions to printed

circuits. Always use a solder-

Type Collector Vand M/aBase V. Emitter V| ing iron of not more than

Tl Oscillator V6R3 —4.1 0 —1.35 —1.6 60 waltts and one with a small
T2 Mixer V6R3IM _57 '35 T o bit. Always clean and tin the
T3 ItIF. V6R3 ~6.0 22 —1.45  —1.35 [connecting leads of the com.
T4 2ndIF V6R2 —6.0 .50 —1.45  —1.3 RSl (9 b gegkess, I
TS Detector  V6R2 —5.2 .16 —1.55  —1.4 e GIemlt goshy (i, [sSione
T6 A F Amp. VI0/30A —54 6.0 —0.6 -0.4 connecting — new  component.
T7 Output V10/30A —6.0 .6 —0.2 -0.1 Use as little sol_dcr as possible
T8 Output V10/30A —6.0 6 —02 —01 to obviate shorting on to other
. : parts of circuit. It is some-

] ] times handy, in replacing a
The plicrs will absorb most of the heat and pre- component. to cut out a faulty onc leaving

vent damage to the transistor. Another point to
watch is not to bend the connectors of the tran-
sistor too near its body. The writer has even
known transistors damaged by being placed close
up to the bench lamp when the set was turned
on its side.

When changing transistors in a receiver, be
careful to maintain their original position as far
as possible. 1f components are changed see that
they are the correct value as laid down by the
makers, otherwise the rated collector dissipation

a small piece of wire on the panel to which the
new component can be connected. In the case
of a damaged printed circuit a small piece
of wire can be soldered across the damaged part.
Note that all printed circuits have a coating of
insulating varnish over them, and this must be
scraped away for repairs or when checking with
meter. Circuit tracing. if no circuit diagram is
available. is somewhat more difficult than with
ordinary circuits. Typical readings of transistors
in Fig. 1 are shown in the table above.

PROFESSOR BOFFIN

(L1550 smaLl.. )

(w7 Fwoir! )
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HIS little radio has been designed with three
things in mind:—
1. Simplicity for the absolute beginner.

2. Minimum cost (3s. 6d. for this stage).

3. The case and cheapness with which it can be
progressively improved month by month until it
covers long and medium waves at loudspeaker
strength (total cost about 45s.).

For those who are completely new o radio it is
advisable to point out that a crystal set uses no

;T 2 " =] o (=3 l‘

L5 dia terminal hoke's

Dotted part 4"

i 4" for modifications
v gt g later stege
Holes for )
tags or Trimmer
wires to{ O---Ffixing
hole

to suit
trimmer ‘\O

IS S
Fiv. V(@) —Details of the front panel made from
Yin. plywood.

batteries or mains and is thus cheap to run and
is quite safe!  Since it depends on  pick-up ™ in
the acrial and earth for power these items must be
really first class. I the following instructions are
carefully followed the beginner will find the
radio working the moment it is completed. He
will be amazed that so simple and cheap a piece
of apparatus can do so much.

Terminal solder tays/(a e

A .
~Terminals

Trimmer tags
! g < Panel

o~
Trimmer fixing nut X

) i Trimmer
S € —@gjuster
Base N

—
[ = =P (c) Sice View
flj:,f. 1 te)—Side view of panel and baseboard.

The Base and Panel

I'his set is made up on a wooden base about
1in. thick. measuring 4in. X 4in., but it it is pro-
posed to carry out later additions make it 8in. X
4in. (see Fig. 1b). The front panel should be of
Hin. ply or hardboard (not metal) of the same size
as the base (see Fig. la).

Mounting the Components

Drifl the panel with holes for the terminals
and the tuning condenser (trimmer) (Fig. 1a) and
fix the panel to the base with pancl pins or small
screws (Fig. I¢). You need four small soldering
tags which may be purchased or made from the
details in Fig. 2, Note that the drilling is best
done in a largish picce of metal prior to cutting
out the tags. Bend cach tag at its half way mark
to mhke a right angle. I you have no terminals
use some  lin. Whit. or similar nuts and bolts
(from the ironmonger) about lin. long. The
terminals and tags are fixed to the panel as shown
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AS DISTINCT FROM A THEORETICAL COURSE, T
STARTS WITH A SIMPLE CRYSTAL SET, WHICH IS C
MODIFIED IN STAGES, UNTIL IT BECOMES A CRY

TWO TRANSISTOR LOUDSPEAKER SET

in Fig. Ic noting that the first nuts are screwed
up dead tight, the extra nuts acting as the termi-
nals proper. Now mount the trimmer (500 or 750
pF) on the front of the pancl (Figs 7, lc and 4)
making sure that you do not use the adjusting
screw or you may damage the trimmer.
[ U =T

dales o - ;
P 4" Dotted part
: P for modifications

at g /ater stage

o '

&
]

'y
T f:
g i! IKE‘I 5
Fig. 1 thh—Detaily of haseboard made from Lin.
or tin. softwood.

Winding the Coil

The coil or inductance is now prepared.
former is a part of a domestic cleaner box or other

. '

The

24 turns of 26 gau Lead M
Caraboard carton enamelled wire zg'e%sy to
open this end sice closewound Aeris/
\ teg

T
¢ |

%

%

a}/j e

3% Bin holes
to anchor
wires

3

2% l

% ho/e/:n tin bottom

(&)

(6)

Fig. 3.—Deiails of the tumning coil.
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V. King

nen-metal container of a similar diameter. Two
small holes are made half an inch from the top
and two more fin. lower down (sce Fig. 3). You
will note that only about half the box is needed.
A hole is made in the base so that the coil may
be fixed with a small screw. Now wind on 23

Use thin Brass,
Copper or
‘Cocoz tin’
Cut afong dotted
lines after
arilling holes

oooned]

)

: I,
g /
_‘_9._?“0:___ - i

46" hotes every 15
Fig. 2.—Home-made soldering tags.

DR

(Oooo0000g

turns of 25 or 26 gauge enamelled wire, the ends
being anchored by taking them in and out of the
small holes a few times. Some members of a
vouth club were recently building these radios
and the author was baffled for some time by a
percentage which would not work. The trouble
was the use of boxes which are metal covered. If

Fig. & —Plan of the first set, showing wiring.
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the silver coating is scraped off these boxes work,
otherwise they will not.

Hints on Coil Winding

The beginner may find the following details
about coil winding helpful.  Stretch out the full
amount of the wire in the hall or garden and fix
one end firmly to the door, etc. Make sure there
arc no kinks in the wire then pull it gently until

Crystal Diode

Trimmer~
tags \ @
' 4

Fig. 6.—Coil and crystal wiring.

you feel it has stretched 6in. or so. It will now be
perfectly straight. Fix onc end of the wire to
the former (use the holes), allow about 6in. for
connections and with the wire on rop of the
forrner turn slowly. Keep the wire taut and push

Aer3l
Y

) X

Cod e
24 turns

Phones
= farth

Fig. 5.—Theoretical circuit of the crystal  set,
the wire up close as each wrn is made. You will,
of course. walk forward as necessary. Be careful
to hold the winding tight while anchoring the
end. (Refer to Fig. 8.)

Crystal

3

- .
= 7rimmer
/. 500 pF

>

Wiring Up the Receiver

Now fix the coil to the basc (Fig. 4) and com-
plete the wiring as shown in Figs. 5 and 6. If
you are new to soldering the following hints will
help you to get good clean joints. Beware of
“dry 7 joints where solder is piled on but is not
in good electrical contact.  Switch on the iron or
heat it in the gas; when a green flame shows, or
it will just melt solder ecasily, clean it quickly
with an old file or emery cloth and tin it in a tin
lid containing some flux and odd bits ol solder.
Never start soldering unless the iron is well tinned.,
Do not use acid or acid-type soldering fluxes. or
shorts may develop. 1t is casier, but not essential,
to use cored solder for the rest of the work, A

www americanradiohistorv com
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good soldered joint has a neat rounded appear-
ance, a bad one jagged and rough. The wires
should withstand a good tug when fixed.

A Suggested Plan for the Beginner to Follow

1. Heat and tin iron,

2. Tin (coat with solder) all tags including those
on the trimmer.

3. Scrape the enamel off the coil leads and tin
them. -

4. Cut the connecting wire (enamel wire will do)
and scrape and tin the ends.

5. Join one phone tag to the earth tag (Figs. 5
and 6).

WIRELESS October, 1957

Indian ink. When dry it is varnished with clear
spirit lacquer.

Testing the Receiver
Connect the aerial terminal to a good long
(preferably outdoor) aerial about 100ft. long. Ex-
Army telephone wire is quite suitable but any
insulated wire will do. Make quite sure the wire
is in one piece (not knotted) and that it does not
earth itself on a gutter, etc. Indoor aerials are
not very much good in metal-framed buildings,
but the author has quite good results with his
metal bedframe as an aerial. Connect the earth
terminal to a water pipe or one buried in the
garden. Connect some

6. Take top of coil
(M) to aerial tag and
bottom (N) to carth tag.

7. Take cach trimmer
tag to the aerial and
earth tags respectively. T

8. Solder quickly the i 8 iin. Whit. nuts.
crystal diode between the 1 Crystal Diode.
spare phone terminal and
the aerial.

9. Now check that the
aerial tag has three wires

Flux, solder, screws.

APPARATUS REQUIRED
Base 81'1]. by 4in. by lin. softwood.
Panel 8in. by din. by lin. plywood.
One domestic cleaner box.
; 4 Lin. Whit, by 1in. bolts. (Any ironmonger.)

1 500 or 750 pF trimmer.
20ft. 26 s.w.g. enamelled copper wire.

Acrial earth and ’phones (see text).

phones to the appro-
priate terminals (Fig. 7).
Any phones will do;
some single ones are on
sale now at 2s. 6d. and
they work well on this
receiver; however, the
balanced armature type
give best results and are
obtainable at about
10s. 6d. Low resistance
reed or balanced arma-

on it, the earth three, but
the phones one on each.

Some trimmers give the Dbeginner trouble
because the tags are made up of a bundle of
shims. In this case great care must be exercised
to see that all the shims of each tag are tinned
and soldered together. When soldering diodes it
is a good plan to hold the diode wirc firmly in
rather large pliers so that the diode is not heated
by conduction up the wire.

A good but somewhat “technical ™ appearance
may be given (o the panel of home-made equip-
ment by painting it with Indian ink and then
writing ‘on this any necessary wording with white

Gutter, etc.

fe—————70 to /00 7t of insulated wire

ture types are Dbetter
Wire fixed firmly e o
N\ —

Wire under tension
avoids kinks

~—
Rotation
Coil ‘holder

Fig. 8.—How 10

keep tension on

wire when wind-
ing a coil.

e e ————

than high resistance phonecs
of a cheap make.

o g
Down lead
i of same
1 insulated
e wire

itk bEbLY

Hole through
window frame

eaccssamassccrarn

»

Water pipe or 2ft. pipe
sunk in garden soil

Fig. 71.—General layvout for a crystal receiver.

- 7 If you have carefully fol-
‘__—’. . H

lowed the text your receiver

will now be working, so

Ching of tune“ the trimmer with a
homemade- ebonite small i i

memade o insulated screwdriver

until one station is heard at
“ optimum ™ strength (i.e.,
by turning the trimmer
cither way the station gets
fainter). In Woking. Surrey,
Home. Light and many
European stations are easily
received after dark, but
i with some interference (to
§ be improved later!).

; Since the aerial is con-
nected directly to the coil its
length and to some extent
its position will have an
effect on the number of
turns required on the coil,
and it may be necessary to
remmove a turn or two (up
to about 5 for a very long
aerial).

(To be continued.)

Brass or Copper
prpe clip
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Fe—= =Simple Transistor
Al g Housin

A SIMPLE TRANSISTOR HOUSING FOR EXPERIMENTERS WITH ONLY A LIMITED

NUMBER OF TRANSISTORS, USING OC70s, OC71s AND OC72s

N account of the present high cost of transistors,
O it 18 often desirable to be able to change
tr@nsistors from one piece of equipment o
another. The difficulty is that the transistors can
easily be damaged by being soldered too often, due
to heat transfer up the wire to the junction, and hence
4 suitable housing is required which may be easily
connected to any equipment. The different types of
housings may be divided into two groups :

(a) Semi-permanent housings such as the type that
plug into a B7G salve base or similar devices.

(b} Permanent housings which are screwed into the
equipment.

The following is a very simple one of the latter
type which can easily be made with bits from the
spares box. The dimensions are not too critical,
neither are the materials, but the transistor wires
should be bent not less than 3 mm. from the seal.

A piece of bakelite tubing about 11/16in. long and
9/32in. inside diameter was cut. Two bakeliie discs
were then made, 9/32in. diameter und about 1/32in.
thick. One of these was glued firmly into one end of
the bakclite tubing (see A). The other had three
small holes drilled in it (as shown in B), large
enough to feed the transistor wires through.

Then the transistor wires were bent over at about
Imm. from the seal and the transistor was inserted
into the bakelite tube with the seal end facing the
closed end of the tube and the wires coming out
through the open end (C).

The wires were arranged such that the middle one

Fig. 1.—Derails of the

individual parts used in

the rtransistor  housing
described here,

FRONT VIEW 0 e
Insulating sieeving \\

By J. A. Ewens

was the base with the emitter and collector at either
side. noting which was which. Then a small quantity
of candle grease was melted and poured into (he
bakelite tubing with the transistor in position. As
soon as the wax became slightly stiff, the bottom cap
was threaded on and glued firmly in position. The
assembly was then put 10 one side while the wax
hardened and the glue dried.

A piece of bakelite about 13,16in. > 7/16in. 1/16in.
was then cut, and a hole was dritled in the centre of
this of diameter equal 10 the outside diameter of the
bakelite tubing.

Next, threc small tubular rivets were obtained
tinside diameter just to take a 10 B.A. screw) and their
outside diameter was measured, and three holes werce
drilled in the bakelite base of this diameter, as shown
at D.

The bakelite tubing assembly was then fitied into
the hole in the base and glued into position. When
dry the three rivets were placed in the holes with the
wires from the transistor just twisted under their top
lips, and soldered after applying a short length of
insulating flex, as shown ai E.

The rivets were then tapped into position and
burred over at the other side with an appropriate (ool
such as an old screwdriver with rounded shank.

3 Smell r/\vets\

pLan vew \& /7
oF T0P A A :

Bokelite top

S/IDE

'

f

' Bakelire tubing
i ViEw |,

1

I

Bakelite base

Fig. 2. — Assembly
details — approxim- .
arely to scale. Bakelite bottcm

| cap

PLAN VIEW
CF BASE
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Soldering Wood,
Difficult

DETAILS OF AN INTERESTING NEW

OR many years it has been considered that only
F certain metals lent themselves to ordinary soft
soldering, such materials as glass, aluminium,
wood, etc., not being suitable for this type of connec-
tion or jointing. In radio, as well as in certain other
industries, it would ofien be convenient to make
connections electrically to these materials, but
hitherto one has had to rely upon riveted contacts or
eyeleting, with resultant use of labour and materials.
. From the U.S.A. now
comes news of a process
which can be carried out
by any handyman and
which enables leads to be
soldered to these new
materials, and the group
illustration at the foot of
_this page shows wires
attached to a group of

Loading the wheel.

materials which, reading
from left to right, in- R
cludes glass, titanium, o i
molybdenum, aluminium, | (o

tantalum, stainless steel,
tungsten, ceramic and co-
balt. At the bottom of the
illustration are Wood’s
metal, a piece of tinned ¢
stainless steel and a L

l%?]geim%g;?lg%c;lgﬁg Tinning the material.
to the Lead Development Association’s ““ Lead
News,” involves the following process. A small
grinding wheel is fitted to an electric drill or similar
driving mechanism and this is pre-heated and then
“loaded ” by grinding a stick of
60/401ead-tin solder or Wood's metal.

The material to be soldered is then
in turn ground with this wheel, with
a resultant **tinning” from the
solder on it. Both surfaces to be
joined are *“ tinned " by this method,
heated, brought into close contact,
and the soldering is then completed
50-50

in the normal way using
lead-tin solder. Obviously, the
material to be joined must be

rendered heat-proof in some way :
over the area to be joined, although :
the majority of materials which may
need joining will automatically fulfil
this condition.

Small variations in technique may
be necessary for different materials
(the range of solders used includes
60-40 lead-tin, 50-50 lead-tin, 50-50 .
lead-indium and Wood's metal),
but the method, in general, is the
same for all materials.

It is claimed that this method will

. WIRELESS October, 1957

Glass, and Other
Materials

PROCESS DEVELOPED IN THE US.A

now be used to a large extent to replace the more
expensive ultra-sonic method which has been in use
for some time with some of the above-mentioned
materials.

Practical Uses

The reader may wonder to what practical uscs
such a process could be put in connection with radio.
One of the first which springs to mind is in connection
with the printed circuit technique. By means of the
scheme outlined above
an amateur could make
up his own printed cir-
cuit without having to
employ any photographic
process. Such a circuit,
in conjunction with a
transistor or two would
form the basis of an ex-
perimental portable,

ers

Material tinned.

whilst broken leads on
certain components
might also be replaced
by similar means. The
basic idea is obviously
that the material to be
soldered is made scrupu-
Iousl{1 cl}el:an by means of

o , the high-speed rotating
Making the connection. cuttinggwhgel, and at thz::
same time that heat generated by the friction causes
the solder to run and attach itself to the material. No
mention is made in the report of flux, but as this is
normally used only to prevent oxidisation of the metal
under heat, flux is unnecessary.

o

3

A group of materials treated by the new process.
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tirst National Magazine Ever

FOR SPARE TIME
MONEY MAKING!

IUs entirely new . . . and there’s
never been a magazine quite like
it Every month pRracCTICAL
HOME MONEY MAKER will show
you how to use your spare time
for profit . .. how (o earn money
in dozens of new ways . . . how to
murket what you make. Clear
step-by-step  instructions  and
easy-to-understand diagrams and
photographs make success a
certainty, even  for beginners.
Get No. | of PRACTICAL HOME
MONEY MAKER, out September 18th
and place a regular order.

Yet Another
Great * Practical”
Edited by
F. J. CAMM

Some of the profitable hobbies
cevered in the early issues

Leather Handbags, Purses and
Wallets ® Rug-making @ Soft and
Mechanical Toys @ Plastic Ware @
Lampshades @ Jewellery @ Pottery
® Ornaments @ Photography e
Weaving ® Home Knitting
Machines @ Picture-Framing e
Ticket Writing @ Stamp Collecting
[ Rabbit Breeding e Poultry
Breeding ® Aquaria @ Woodwork
® Glass Novelties @ Basket Work.

A few outstanding
A=A AL UL

% bt
BASKETRY Therc is u wide range of D
miodels 10 make for quick profits. This /
anicle shows vou how it's done . . . ], N A
simply, clearly. in (ull. ' A e
HOME-MADE POTTERY Thereis
always a ready demand for tocyl potiery.

An expert shows you how (o se up vour
workshop and mulke your own kiln.

LEATHER WORK How to miuke

modern-style  handbags, wallers  and
nurses at home, with detailed msructions
for tooling, stitching and ormamentacion,

Features in No, | :—

RUG-MAKING A ideal spare-time
money-spinner, simple (0 learn, with a
v.ide-open marker. PRACTICAL HOME
MONEY MAKER shows you whar materials
to use and where to buy them, and
describes every operation in rug-making
ip clear, siep-by-siep derail.

Practical

HOME MONEY MAKER

MORE PLEASURE FROM YOUR LEISURE-MORE MONEY N YOUR POCKET
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TRANSISTORS

JUNCTION TYPE P-N-P

(British Manufacture)

RE 0T 800 ke/s Audio Frequency....ocoooeveiieinviiiniinn 10/-
BL POT 1.6 Mc/s Mixer and Frequency Changer... 15-
WHITE-SPOT 2.5 Mc's R.F. and LF. Amp. .. 20/

. All Transistors are Tested and Guaranteed.
N.B, The Red-Spot is similar to Mullard 0C?,

The New
“TRANSISTOR—8"”

Push-Pull Portable 8 het
usi-iu B ¢ upf‘flnelrl- built for £I I/IO/-.

This Portable 8 Transistor Superhet is tunable for both
Medium and Long Waves and is comparable in performance
to any equivalent Commercial Transistor Set.
Simplified construction enables this set to be built easily
and quickly into an attractive lightweight cabinet supplied.
IEN STAR FEATURES We can supply all
% 8 Specially Selected Transistors these items includ-
% 250 Milliwatts Output Push-Pull ing Cabinet for
% Medium and Long Waves £11/10/-.
% Internal Ferrite Rod Acrial All parts sold
+ 7x4Elliptical High Resistance Speaker separately.
% Drilled Plastic Chassis 8} x 21in.
+ Point to Point wirinz and practical "
layout Send for circuit
& Economical, Powered by 71 v. battery |diagrams. - as-
* Highly sensitive sembly data. illus-
X Attractive lishtwelght contemporary | trations and in-
case structions, and
N.B. Pair of Matched Mazda XC101's full Sholp/%mg List
supplicd at additional cost of 40/-. -

Call and hear demonstration model.

«“EAVESDROPPER"”

TIRELE TRANSISTOR POCKET RADLO
(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. 4 POST FREE
With single phone, 82/6. With Min. Hearing Ald. 82/6.

THE TELETRON “COMPANION"”
THREE TRANSISTOR POCKET RECEIVER
MEDIUM AND LONG WAVES, NO AERIAL OR EARTIL
Tuned R.F. Circuit, Ardente Transformers, 3 Transistors,
Drilled Plastic Chassis and Cabinet size 4! X 3 x lin., and all
Components. Balanced Armature Output, Batteries. Knobs

and Transistor Holders. Total cost

ALL PARTS SOLD SEPARATELY

TIRANSISTOR SIGNAL “« JIOMELIGHT »
y SISTOR

TRACER TWO TRANSISTOR
Complete Kit with 2 Tran- PERSONAL  FPORTABLE
ststors, Components, No Acrial or Earth

Required
We can supply all com-
ponents including_2 Tran-
sistors, Diode, Resistors.
Condensers and Miniature

Phones with Circuit and
plastic case, 42/6.

Case size 4! x 2§ x 1i and

THE * MINI-TWO ™ 1 v, Battery. FOR 55/-.

smallest Transistor  Set All items sold separately.
Marketed,

Size 3in. x 2in, x iin. No

Avrial or Earth. 8 V. VIBRATOR PACKS

2 Transistors. Varlable Tun- Qutput 120 v. 36 mA., 12/8.

ing. Med. Wave, Complete Brand new.

with Hearing Aid. All Com-
ponents. Plastic Case. 1i v.

TRANSISTOR SQUARE

Battery. Practical Layout. WAVE  GENERATOR
TOTAL (‘os‘T 5‘5,’- coM- Compicte Kit with 2 Tran-
PL sistors, Components, Cir-

DY ¥ DN
(All Items sold separately). cult and plastic case, 25/-,

AUDIO OSCILLATOR UNIT TYPE 2

i Y

This instrument is a Thermistor stabi-
(‘; nised Wien Bridge oscillator providing
Rl a very pure sine wave from 20 c.p.s. to
20 KCS., 1n three ranges. High accuracy
of calibration and constancy of output voltage are features mak-
ing this an exceptionally useful instrument for the testing of
high-fidelity equipment. Send stamp for full details.

PRICE £7.10.0 plus 5/- P. & P.

B OINSTRUMENTS LTD.. 619, HIGII ROAD,
2.10. Telephone @ LEYtonstone 6851,

D STAMPS FOIRR NEW 1957 28-PAGE CATALOGUE

OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock. =

HENRY’S RADIO LTD.

5 HARROW RD., EDGWARE RD., LONDON, W.2.
TEL.: PADDINGTON 1008-9

wWWwWWw.americanradiohistorv.com

ANNOUNCING THE NEW MOTEK TAPE
DECK, the K9 at 21 Gns.

No other deck has such a specification, 3 speeds, 7%, 31 and
1% i.p.s. Digital counter, ** Pause,'' Interlocked button control,
adjustable azimuth, Fast rewind, and made by one of the first
deck manufacturers, most of whose output goes to the U.S.,
the ** home " of tape-recording. Every MOTEK K9 sold by us
has a circuit diagram for a firsc class amplifier. FREE.

MOTEK K9 complete with Pre-amplifier, 26 Gns.,
Pack, 3 Gns. extra.

Power

The VIKING recorder, incorporating the K9 will be available
shortly, 46 Gns.

All above can be obtained on H.P. 50% down and 12 monthly
payments, or Credit Sale—One-sixth down and 8 m.p.s.

OSCILLATOR COILS for the * P.W."" Hi-Fi recorder (May
issue). The Hatfield Osc. coil is the only one on the market
sold with a guarantee of ‘* less than 0.3 of 1%, distortion,’’ and
having High and Low impedance outputs. is_suitable for ALL
heads. but particularly suitable for the Collaro Deck (or
transcriptor). Price 10/6 Post Free,

Do you find that turning the Vol. control beyond a certain point,
when recording, does not increase the recorded signal ! This
is due to Bias getting into an early part of the amplifier and
““blocking ' a later stage. A well-known recorder selling at
over £800 uses 2 Rejector coils to avoid this, and it is possible
YOUR recorder would benefit by 2 HATFIELD Rejector coil,
which gives 40 dB rejection and in practice is far better than a
“double-T ' circuit. 5/6 Post Free, or 15/6 with Osc. coil.
Full instructions given with all goods.

To those customers asking “How much is that K9 in the
window,’" che answer is * 21 Gns.”"

HATFIELD RADIO
78 Stroud Green Rd., London, N.4. ARC 1593.

(Tape recorder specialists since 1952)
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ADDING A PA. STAGE TO
THE TRANSMITTER DESCRIBED
IN OUR SEPTEMBER ISSUE
By R. Wright

F greater output is required from this iransmitter
it is u comparatively simple matter 1o fit a
further power amplifier stage, using a 6V6 tvpe
valve, available for a few shithings on the surplus
market,  The pentode section of the ECLSO can
then be used as an untuned buffer amplifier with the
new power amplifier tuned 1o the fundamental or to
the second harmonic of the crystal  frequency.
Alternatively, the ECL80 pentode may be operated
as a doubler and the new P.A. siage as a straight
amplifier or even as a second doubler giving a small
output on the fourth harmonic of the crystal
frequency.,

If the first course is followed very little alteration
to the original circuit (Fig. 1) will be required. The
acrial circuit, including C4 and L1, should be
disconnected from C3 and the output side of this
capacitor taken 10 the grid of the new P.A. valve
(V2). The new output stage should then appcar as
in Fig. 2, the output side of C6 being connected (o
the junction of L1 and C4 in the original aerial circuit.
The power output of the transmitter will be con-
siderably improved and. with an H.T. supply of
250 volts to V2, there will be a D.C. input to this

V

HT+ Line ‘
mA Meter

S @f
1

'
AR

H.T =t

Fig. 1.—The original 1-valve circuit.

PRACTICAL WIRELESS

valhve of 10 watts—the maximum input power allowed
by th2 G.P.O. on the top bund (1.8 to 2.0 Mc's).
The cathode of the 6V6 should now be connected
to thz cathode of the ECL80 and both taken to earth
through the key. In view of the additional current
in the circuit, a resistor of about 300 ohms should be
connected in series with C2 across the key in order
to reduce key-click interference on neighbouring
receivers., Fig. 2 shows the circuit of the new power
amplifier stage.

If the alternative arrangement is adopted whereby-
the frequency doubling is effected in the ECLSO
pentode section, it is only necessary to include a
tuned circuit between the pentode section of the
ECLB0 and the 6V6 as shown in Fig. 3. Coils wound
simitarly to L1 may be used in the position for L2.
However, the Denco range of ™ Maxi-Q ” noval
base coils may be used in this position with a very
definite increase in efficiency and a saving of chassis
space. These coils may be plugged in to a noval vahe
base and thus may quickly be changed if transmission
is required on another frequency.

Ly

HI+Line

)
| had
LLEN

c

HE
=¥ Key

?
AT | §

Fig. 2.—The new P.A. stage.
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Tuning

With the appropriate crystal plugged in. it is only
necessary to tune the aerial circuit as described in
the original article, if the power amplifier is added
and the ECL80 pentode used as an untuned amplifier.
The milliammeter or low-current lamp used as a

e —

HT+ Line

HEC

CJ

:T‘._.—

Fig. 3.—Modification to enable frequency doubling
to be effected in the pentode section of the ECL80.

PRACTICAL WIRELESS
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tuning indicator being connected in serics with the
6V6 cathode either permanently or by means of a
closed circuit jack. If the ECL80 output is to be tuned
then it will be necessary to tune this circuit before
attempting to tune the aerial circuit. To do_this
the meter should first be connected in the ECL80
cathode and with the key pressed. tune C8 with the
correct coil in the L2 position, for a dip on the meter.
The dip will be quite pronounced if L2, C8 tune to the

ADDITIONAL COMPONENTS

C6—0.01 xF (mica).

C7—0.001 ¢F (mica),

C8--300 pF variable. (A 500 pF variable may be
used if a good quality 0.001 ;F capacitor
(mica) is connected in series.)

R3—47,000 ohms, half watt.

R4-—300 ohms, half watt.

HFC—2.5 milli-henry chokes (Eddystone type 137,

1L2—As L1, or alternatively, Denco Maxi-Q
noval-base plug in coils (connections being made
to pins 1 and 6 on the noval base holder).
For 1.8 and 3.5 Mc/s, Denco Blue Range 3.
For 7.0 and 14 Mc/s, Denco Blue Range 4.

J1, J2—Closed circuit jacks.

: V2—6V6 type vahe.

e e e an B e $e8s Ger@h@n B @ BL 8 Rt Ane

fundamental but less if tuned to the second harmonic
of the crystal frequency. Now plug the meter into the
cathode circuit of the P.A. valve and tune the aerial
circuit in the usual way. Coupling may be increased
until the meter indicates a current of about 35 to 40
mA through the 6V6 at the dip. This reading applies
to either power amplifier circuit.

Courses of Instruction

Wembley Evening Institute
AS last year. this institution will again be hold-
ing classes at Copland School. High Road.
Wembley, Middlesex. to prepare candidates for
the City and Guilds Radio Amateurs’ Examina-
tion. There will also be morse practice classes.
The classes will be held on Mondays and
Thursdays, Morse. 7.0-8.0 p.m.: Radio Theory 8.0-
10.0 p.m. Enrolment is at the schoo! on Monday,
September 16 to Thursday. September 19, between
7.0-9 p.m. and the classes start during the week
beginning September 23.

Brentford Evening Institute
OURSES as below are to be held at Brentford
Evening Institute, starting in the week com-
mencing September 23. All classes are from
7-9 p.m. The fee is 30s. for one class for onc
session; cach additional class taken costs 2s. 6d.
only. Enrolment is during the evenings of the
week September 16-20.

(i) Radio Servicing. Ist year (Monday evening).
(ii} Morse for Radio Amateurs (Tuesday even-
ings). (iii) Radio Amateurs (Wednesday evenings).
(iv) Radio Servicing, 2nd year (Thursday evenings).

Classes i. ii, and iii are suitable for students
with no prior knowledge of the subjects.

Evening Institute, Potter Street, Northwood
Hills
RADIO classes are again to be held, commenc-
ing on September 24. There are two courses.
one assuming no knowledge of radio and covering
the syllabus of the above examination, and a more
advanced course for those with basic theory.
Enrolments should be made on September 16. 17
and 18. between 6 and 8 p.m., at the Institute; the
instructor will be Mr. G. P. Anderson,
AM.ILEE. (G2QY).

Grafton Radio Society
THE Society announce that they have again
made arrangements with the Islington L.C.C.
Men's Evening Institutes for official courses of
instruction in the Radio Amateurs’ Examination
and Morse (both for beginners) to be held this
winter at the Isledon School, Upper Hornsey
Road, Holloway. London. N.7. The classes will
meet on Mondays. commencing September 23. for
the R.AE., 7.0-9.0 p.m., followed by the Morsc
at 9.0-10.0 p.m.. under the instruction of Messrs.
S. H. Isles (G3IBWQ) and L. Barber respectively.
The fee is 20s. for one course, with an additional
2s. 6d. for the second. Application in the first
instance should be made to the Hon. Secretary of
the Grafton Radio Society, A. W. H. Wennell
(G2CJN): 145, Uxendon Hill, Wembley Park,
Middlesex, at once, so that a place may be
assured. ¢ .
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78 8'6 1086 KT24 49 Rig 138 VRsG
T8 86 9- KT2 5 - i) 311 iy 3.9
14 - 86 98 T3 10 - 1y 10/~ v
58 : 10 - KT65 15 - [ 1 8/~ tDF50) §/-
14 76 9 KTwWa) i 13,6 VRYI
46 v 68 10 - (ETW Gy 1 15.-
56, A7 26 76 7 8 bt 12,6
868 | AN 5 76 3 - VAR 118
[N 56 12.6 48 "Rl 98
128 J 66 86 10 AU PEN b BCT 10—
898 8 8 9 - 6,6 VB 11—
£108 ! i [ 8- 13,- 1 VIPY 36 RS0 12,8
66 ! SRGLT 7 [ 8'6 | DA™ 106 2 VeH42 12.8
36 nkm P %= 9 - 28 DEoGs 10,8 b 1 CHRE 126
108 59 96 78 ¥ 9 KL42 118 I EH 10—
8 - 69 AR 88 56 108 H)N 11/- Va1
1086 89 i3 118 8 - 106 ey 128
78 98 i 8 6 - 86 ty4 10—
78 9- | =0 86 8- (L \lu < 1Y) 108
46 T8 1 w7 8,6 86 10 - ; \R21 29
7. ‘ i1 6 N2 29 T8 78 EY9] 6, - VRS
5 7. a2 39 8 2126 EZ40 10/-
08 136 | auai 58 ‘9 8 - [ EZS0 10/
98 9 Yoy 58 8 10:- Bz 9/-
86 " 8 g 58 8 11— | Bl 2)-
9, 8 78 -nnm 58 [ 98 g
g | o- | w7 g 2~ 96 126 | H: 5 -
8- 7 W37 88 49 99 10 | Hizspn
98 8 7 6 - 3.8 9 - - 8- 88
B} 6ts 5 - N, 8/- 126 9 - 148 HL9Z 12;8
8 SCHG 78 | wisNT 8- 12,8 " 96 15~ | HN309 1376 G
8- 1 nh§ S5~ 1 vgT 9 - 8.8 5128 118 | KsON g 12 VRe3A
o) 10.6 | Gy 138 | oT4GT 14~ | 1240 118 | s0¢00 126 10:6 | KBC32 8- Te <Pay 8-
PA KING AND PORT 4K i, per valve, SAME BAY SERVCL. TRANSISTORS RIID “POT 10 - a4, BL1 ESPOT 15/- e

RECORD PLAYER UNITS METERS

Tnstrnment

LOUDSPEAKER UNITS

| Meter Moving Mike Type Trive
Foil, e\:Mm_vs: Flae Rqhare 19 6 rach
03 RV Lesitoun, Llessey  Round 17 8 cach
| Round - Panel Gomdmans, Plessey Round 18,8 eich
Mouoting. tioodinane, R. & A, Round 18 6 cach
Bravt  New, i [ Plesey, R. % A Elac Round 25,6 cach
7 8 cach. Plessey” Round ' each
B.S.R. MONARCH | IM’Q':N "},"l"‘"g . le.- Elliptical 19 6 vach
Funr spec T aatomariv recond L‘hume nA. Repare T . ! Elae Eitiptical 25,8 each
anif. Plas i, . Ir'\ R. 4”[<lre]~,l‘.|l,);,,,,ll;:ne; Mount ing. Allthe above wre PM um!s with 2 ta 3 chn ~peerl coils.

MAGE
Pick-om
£8.15.0,

eenrds Jartonntically witk -
1 eror Turn-over
Phue 17000,y iim,

2 Range Pocket \nnmmr - RT1
Minictey,  Bram!  New, ¢-]
[ b Y. moving coil 343 ohms |1er
L complete wirh lade, 18/~ each.

MAINS TRANSFORMERS
3-way Mounting Type.

Uit

"
~in.
Al bave tleld coils of apm

Jast a4 jew

ins l- nermsed *peAkﬂ 1. a.
Mains Iinergised Speaker, £1.1.0,

dmans and

DINCUT TS

Farcipata

MTI

Qin. units hy

>
fired with stamdar] outpnt transivrmer, £1.1.6 each,

Primary : 2on 0 v,
Secornlarssy @ vooN) mA,
D00 v 4 amp. o wmp. Both
rnped at HEADPHONES - MICROPHONES
’,’ffif“,.): o o9 o EX-GOVERNMENT HEADPHONES AND
COLLARC Model 3,544. Secondiry s v. @0 maA, M{CROPHONES
bree pied single player. At | oo THEES 2 amp. Borh LR Low resistance type 1234 ohins, 7 § pair
]““‘v fitted wth © ""vlm r fapped at 4 v, ,lss»... . Dbt Microphones,  Awmerican o~
Cres A wi e el aml phag gy poe
fish,  £6.19.6, 1[_;;::;;{»}!«;._ \\f\'l'”\ strap, lewd aml plag tay
High fesictance Phones. 4,010 ohigs, 13 6
— %J pbir,
@ High Resistance DLR Phones, 16 - pate.
- EV-ROVES Microphooe,  Pype 48 wih
Pottaze  anid Parhitig—please  ad.g ‘b, 36 varh.
, 2 e oper transloumer,
WESTINGHOUSE
OUR 1957-1958 CATALOGUE IS NOW REGT'FlERS
AVAILABLE TO ALL READERS OF : :
THIS MAGAZINE. 48 PAGES OF
€OLLARC COMPONENTS AND EQUIPMENT |
Poar speed ;n':llnm:ni.- recos] chanpe OF 'NTEREST To ALL RAD'O D000
pit, Y oally mining antanatie -
rharger with many  advanced o ENTHUSIASTS. SEND FOR YOUR 18[00
tares UHEC plate 2in, 1 E i, COPY NOW. :4\(‘__1.;0 2alo -:1
£9.15.0 . M 3 9 each
Curriage A above wnite, § . Wi 3i8eah
TERMS : Cash with order or
F—wv—ll—w——- | c.O0.D. " Postage and Packing
charges extra, as follows :
Orders value 10/- add |/-;

103 LEEDS TERRACE
WINTOUN STREET

LEEDS 7
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20/- add 1/6 ; 49/- add 2/-: (5

add 3/- unless otherwise stated.

Minimum C. O.D. fee and

postage 3/-. All single vaives

postage 6d Personal Shoppers

Monday-Friday 9 a.m. te 5 p.m.
fac. 10a.m. to | p.m.
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1.T.A. CONVERTER. All I.T.A. stations, wired ready for
use, complete with power pack, fine tuner, etc.. £4'7/6, as
illus. Metal cabinet. stove enamel grey hammer finish. Walaut
cab., £4/17/6. Lizard rexine. £4/12/6. Chassis (less cab.),
77/6. All with two ECC38I. All
plus 2/6 p. & p. (C.O.D. I/6
extra). Clip on LT.A. aerial
to existing mast, or mount in
loft. 3 element, 27/-: S5.E.
35/-; 8.E, 55/-; low loss co-
axial, 8d. yd. Terms on
complete converters one-third

o
o®0

down and balance, plus 5/-, &
payable in 4 equal mon:hly//
instalments. Postage with first”
payment.

RADIO SET. 4 valves, UY4l.

i

el ﬁ UAF42, UL4I, UCH42. Covers
ﬁ‘.&‘\h 4 selected stations ;  aeria!
e @i included. 200-250 v. A.C./D.C.
. rfd A mains. Chassis 9in. x 5in. x 2in.
ey high (Slin. over speaker). Sin.

o g ! [3
P.M. speaker. On-off/vol. 35/-
down and 4 monthly payments of
£1. Walnut cabinet to fit, 20/-.

£5/10/- (26 p. & p 1/6
c.0.D) e
AUTOMATIC RECORD H;‘

CHANGERS are in short _—
supply. Collaro RC456 Studio @
“T*' turnover crystal pick- |
up. 4-spced mixer. A.C. mains I|
200-250 v., see illus, ALSO |
Collaro single player AC3/554.
3-speed, turnover crystal pick-
up with ““T ' head £6/16/6
(3/6 p. & p.).

GLADSTONE

£8'16/6 (5'- p. & p.)
RADIO

All posted orders to Camberley, please.

Terms on AUTOCHANGERS 50% down and balance plus
t0/- in 5 equal monthly payments.

RECORD PLAYER. 4-speed
autochanger. RC455,

@Built-in amplifier.
PMeaal rectifier.

@ Tone control.

@ On-offfjvolume control.
@Collaro changer,

@5mart rexine-coveared
cabinet.
®Cash price, £17/47/..

@®Terms £5 deposit and 6
monthly payments of 40/-
and one of 39/-.

CONVERTER FOR PHILIPS TV RECEIVERS. Moulded
bakelite case 8Lin. x 4tin. x 6in. high. Direcc switching LT.A.
to B.B.C. Built-in power pack.
Valves PCC84 and PCF80. Fine
tuner, etc., £5/5/- (2/6 p. & p. i/6
C.0.D.).

No soldering required on our con-
verters. Other priced converters
available down to £3/17/6. Write
for list. All goods new.

Note new Bristo! address :
3 CHURCH RD., REDFIELD, BRISTOL, AND
82b HIGH STREET, CAMBERLEY, SURREY

PRI PHILES ™

when they know that the Mullard World Series of Audio
Valves is the finest in the world. Fill in the coupon below
for free data on Mullard World Series Audio Valves.

This populur book is available now from
most dealers, price 3 6d. It contains
designs and full constructional details of
the new Mullard EL34 High Quality 20
Watt Amplifier,a Mullard Band IT F.M.,
Tuner, pre-amplifiers for the Mullard
EL34 Amplifier and for the popular
Mullard 5 Valve 10 Watt Amplifier,
together with other uscful technical
information.

Mullard

WORLD SERIES
AUDIO VALVES

=
N
Muliard Ltd., Publicity Division,

Mullard House, Torrington Place,
Lendon, W.C.1.

Audiophiles all over the world are
demanding Mullard audio valves
for their high quality sound equip-
ment. And who can blame them

%{é Audiophile—Enthusiast for high quality sound reproduc=
tion who is satisfied with nothing but the best.

COUPON
To Mullard Ltd., Publicity Division
Please send me, Tree of charge, leaflets on the
Mullard World Scries of Audio Valves, and
details of “High Quality Sound Reproduc-
rion”’.

NAME ..

MVM 210
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A Musical Frequency

Doubler

A USEFUL ADDITION TO MONOPHONIC
TYPE ORGANS

By S. Brown

author to provide an increased range and

variety ol musical tones on a monophonic
clectronic organ. circuits of which have been
published in this magazine. and 2 blueprint for
which may be obtained from these oflices, price
Ns.

The obvious limitation of such an organ is that.
as its name implies. it can produce only one note
when any key is depressed. This circuit enables
the note plus jis octave above 10 sound simul-
taneously. * Furthermore, the tones of the funda-
mental and its octave can be altered independentiy.
thus increasing the range of the instrument still
further.

The circuit to be described can be added to any

'!‘HE following circuit was devised by the

PRACTICAL WIRELESS

553

¢xisting monophonic instrument, with no alera-
tion 10 the existing circuit. and may be switched
in or out as desired.

Although three valves are shown in the figures,
only two are required for the actual frequency -
doubler, the third valve being an incorporated
oscillator which provides the fundamental.

+ /05 Y Tremulant e

+ 105V Stabllised <

= l +250 o JOOV, Stabiieed”
RIZ
20KNZ d =
= [ Zp7
T l = 100Kk
: "\SQctave'
witch
b—— 1 Output
6SN7 'OSC/F 6SN7 f Ccs
M l =
I ! [ SR sOspF =3
j I = 4740
35\ | ve 34 ’ 1
= | N Y uF
—~ 3| |
S i ve2
b—o/o———q: , .. M)
= o
pe = ’ = £ = %65 v/
= 3 \es =ps : = 5 /
zR3 L Y oh 29 RIOZ  ZRS |uF mn
F/oka = l M MDE =
= EE ’ = =
= 3 RS RO
==cz R4 3 = 0=
25uF  Zioxn _"4/° pd , ek KNZ
f = Keyboard = = 55
. ':) ! | —ve
= ) ) i = Fundamentsl Switch - P .
T Osp///atqr Sgct/qn ) S 41_¢ — 1
Fiy. l,—T/)e«)l'(’H('al’ circwit of the frequency douhler. JFrequency — Doubler Section
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Circuit S S

This utilises a double diode 6H6 and the fﬁm /
double triode 6SN7. both of which can be bought ' f\ﬂj
from government surplus stores quite cheaply. |.\ 100 ¢/% 3
The only component which the constructor might S ;

not have ‘to hand is the 1:1 centre-tapped trans-
tormer T.1. The component used by the author .
was a surplus component and has proved quite  #r+ |
satisfactory. ) Ch?k ~
V1 is the oscillator. using a conventional circuit
which provides a waveform which can be modi- i BN
fied easily. The output from VI is fed via C3 =
to the first half of V2a. This half is necessary to
prevent feedback and consequent frequency shift
on V1. The signal developed across R6 provides
the fundamental, the \(/jolumté (])f w]hich can be pre- ML= ]
set with VR2 to any desired level. . X  Pyined .
The centre-tapped transformer, being in the Fig. 3.—Principle of the circuit.
anode circuit of V2a, also develops the frequency FI. and the sccondary winding is taken to V3

(6H6) where the frequency is doubled.
This new signal 2F is now taken via V2b which

Oscillator ===  Amplifier

“Fundamental”
Switch

Oscillator —o{ ~—  Amplifier p—
)

‘Qctave’
d - P
Frequency "
Doubler s2 (i) : Power Supply
Fig. 5.—Suggested lavout for frequency doubler

o Fie. 4—H . . circuit  only.

LIST OF islg;'nc'(%oroa‘;a[/uinmzlzz acts as an amplifier. The final output is taken
COMPONENTS organ via C5 to the pre-set volume control VRI.
RESISTANCES : C6 modifies the tone of the doubled frequency

] SR and may be omitted or incorporated in a more
:RI—-20K @ .
{R2—20K @ (Continued on page 557)
i R3—10 K2 e

R4-—10 K 9 - =

o Octave Power i;

R5—500 K2 ; fi

R6—1.5 K 2 j’»‘,‘ /Sw/tch Socket ||

R7—100 K 22 Vg

R8§—-25Ma 8

R9—~2.2 K2

R10—500 K 2

R11—47 K -

VRI—1 M £ (Polr.)

VR2—1 M2 ¢,,)

CAPACITANCES
Cl—.05 »F

C2—25 uF (electrolytic)
C3—.1 nF
C4—.1 uF
C5—.05 iF
C6—.05 nF

VALVES

V1—6SN7
V2—6SN7
V3i—6H6
Centre - tapped trans

former, ratio 1
2 toggle switches.
Nuts, bolts, etc.

’

chassis.

:
.

Fig. 2.—Underneath view of oscillator and ** octave

R R ST NP
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RETURN-OF-POST SERVICE

PLEASE NOTE NEW ADDRESS

The items listed below are from our

range ol° components
orders are normally dealt with on the day they are received.

and accessorics usually held in stock. Cash
Orders for goods on Credit Saie are subject

to slight delay, but this is kept 10 an absolute minimum.

MULLARD TAPE AMPLIFIERS—
All romponents for the Amplifiers deseribed in the Mullard Tape
Recording Booklet are carried in stock. Two units are shown in
the  booklet. .
AVPLIFIER TYPE A.—This isa complete Tape Recorder Ampli-
fier with a ~ingle 1 Qutpul Valve.
AVPLIMIER TYPE B.—This is a combined 1ecord amnlifier and
playhack pre-amplifier and is intended to feed into an existing
main amplificr for Plav-back.
Fully dctailed parts Iists ale available on both amplifiers.

TAPE AVUPLIFIER FYPE A
RESISFORN.—LAB Kit tor all fixed resistors to correct tolerances
with one potentiometer. 33 6.

COND “RS.Complete kit, 31 6. All condensers are available
T

€ P Details in list,

ALVEN,—EF86 Mullard, 24 4. Alternative 15-. ECC83 Mullard
18 6. Alternative 10-, EM8I Mullard 18 I.  EL82 Mullard 16 -,
Alternative -

« 2. —Mullard OA7TI, 6/~
OSCT. 't Brenell. 8- Truvox, 69 : Lane 10 -.

TOR
PLUGS AND SO(

Sel of Sp er. record and erase head.
'nput and power plug

ind xockets, 32 -, All available separately.
See list,

LVE HOLDERS—BMS® U, 16d. XMY UCl 17,
TAG ROARDS,—Bulgin C120.'1 3. C125, 2 3. Note :
4re required. not two as srated in the booklet.
CERAMIC STAND OFF INSE 1AL o bie
OBS.—Bulgin K370. Black. 1 6. Whit¢, 9,-,
"HEON FOR EM81, 3
dritled with cover plate,
- 3 -Elstone OT 3. 21 -.
ge SVO 1. 60 -.

—Specialist switches, Set of three, 32 6.
KIT.—Contains a!l wire, nuts, bolts, sleeving. =older,

Tour C123

31 6.
Gilson WO57,

LETE KITS.—All above items as listed with aiternative

With Elstone Transformer. £13.15.0.
With Gilson Transformer. £14.0.0.
L C.—With Partriége Transformer. £15.15.0.
Muilard Valves. Any of the above Kits ¢an be supplied with Mullarg
Valves in place of the alternatives for an exira £1.2.6.

TAPE AMPLIFIER TYPE B
RESISTORS.—LAB Kit for all fived resistors to correct tolerances
with on tentiometer. 33,9,
COND RS.—Complete kit, 33.6,
se| tel See list for details.” -
OSCIHLLATOR COlL,—Brenell, §/-. Truvox, 6,9.
VALVES.—EF86 Mullard, 24 4. Alternative 15-.
18/1. EL84 Mullard 18,-. Alternative 12 -

Al DIODLE.~—Mullard QATL, 6,-.
1I0LDERS.—BM9, U, 10d. XM9 UC1, 1,7. XMYUGL, 2.8,
SWITCIL.—Specialist Switches $SS567A, 16:6.

IPLUGS AND SOC 5.—Set of Record and Erase Head, Input and
Power plugs and sockets. 35 6. See
Price List.

TAG BOARDS,—Bulgin C120, 1 3. C125, 2 3.

RAMIC SFAND OFF 1 SULATOR. 1-,

vORS,.—Bulgin K370, Bl . 16. White, 2 -,

CUTCHEON FOR EEM81.—2 6.
CIEASSIN.—Denco. Fully drilled and complete with cover plate,

All condensers available

Lane, 10'-,
EMBS81 Mullard

All available separately.

KIT.—Contams all wire, solder, nuts, bolts. ete, 7 6.
© KIT.—All the above items with alternative valves,
£12.15.0. Mullard Vatves, Mullard Valves can be supplied in place
of alternative types for £1.12.0 ¢ nura.

POWER UNIT FOR EITHER AMPLIFIER
Complete kit with Elstone Mains Transformer, £€‘.0.0. Alb 1ems

¢an be bought separately. Full details in ouy 1is

GRAMOPHONE QU 117V}
BSR UAS MONARCH RECORD CHANGER.—The latest frur-
~peed rodel with turn-over Crystal Pick-up. £8,2.8. Credit Te ms.
Deposit, £1.5.0 and seven monthly payments of £1.2.6.
RECORD CHANGERN AND PLAYERS,—We have a seleciion
o these to offer, including some at <pecial prices. Write fui our
latest list of oHers.

MULLARD 510 A\MPLIFIER
All items for this popular amplifier and pre-ampliflers are in ~tock,

We iscue a very detailed list which is available iree upon request.

OSRRAM 812 PLUS AMPLIFIER

We stock all the items needed (01 thts Amplifier and the assoc1ats a
Passive and Pre-Amplifier Unji<. Fully detailed list is availanie.

TRANSISTORS
SURPLUS TYPES.—Special offer of the well-known Red Spot,
7 6 each. Four for 27/6.
RE Junction Type.——Red, Yellow Spot. Useful up to 2.5 Mc=<., 21 -,
AR dJunetion Tyg Red Green Spot. Pair give 250 mw. Qutput,
S.—0C70. 21 -. OC71, 24'-, OCT2 Matched Puir,

All transistors Post Free.

10 - each.
MULLARD TYP
60.-.

TELETRON COMPANION RECEIVER
We can supply complete kits for thie popular Transistor et ag
92 B post free. All partsavailable separately. Send for list. Instruc-
tion leaflet, 6d.

TRIPLE-TONE IH-F} A MPLIFIER
The latest Triple Tone Amplifier is now available. Twelve wants
output from a pair of 6V6 valves. £15.18.9. Credit ‘Terms. Deposit
£2.Bi3 alnd seven monthiy payments of £2.2.6. Detailed literature
avallable.

JASON FM TUNER KIT
We can wholeheartedly recommerd this Luner as being one of the
most satisfactory of all the FM Kits. Construction is easy and
results first class.
Qur kit is really complete, the Instruction Book, all componem s,
valves and small items such as wire. nuts, bolts and solder heing
ircluded. Definitely nothing else to buy. .
COMPLETE KIT. £6.19.6. Post free. Credit Terms. Deposit
19 6 and seven monthly payments of £1.0.0.
All parts are available separately und our fully detailed }ist is
available free upon request. Instruction Book can be supplied tor
2.- plus 8d. postage,

"NSERUDMENTS

AVO METER MODET 8.—This finest of all test meters s aval-
able tor immediate delivery. Cash price £23.10.0. Credit Terms,
Drposit £3.9.0 and seven monthly payments of £3.3.0.

WHITELEY SPEAKERS
‘Tne Whiteley Hi-Fi Range of Speak. HF1012 10in., 99 9. HI'512
¢in.. 88 6. HF812, 83,8. T816 Treble Speaker, £6.10.0. T10 Tweeler,
84 -. Cross-over Units. CX3000 for 10, 30.-. CX1500 for TB1G, 38 6.

WHITELEY CABINETS
All these cabinets are packed flat for home assembly.
Tne Junior Bass Reflex Corner Conscle, £98.9.0.
The Bass Reflex Console, £10.10.0.
‘The Senior Bass Reflex Corner Console, £11.11.0.
Other types available. Illustrateq leaflet available.

CREDIT TERMS :

Any of the above items and many others can be supplied on Credit Terms. Detail

are as follows.

SEVEN MONTHLY PAYMENTS. Deposit 3'- in the £ and halance plus a small service charge (107, of balance, but mininum

charge £1) payable in seven monthly pavments.
THREE MONTHLY PAYMENTS.
charge 10 -) payable in three monthly payments.

TERMS OF BUSINESS.—Ca<h with order or C.O.D.
£3 postage and C.0.D. fee, minimum DRSS

Deposit 6'- in the £ and bal

Posiage evtra under £3.
Over £3 and under £5 C.O.D. fee | 6 onty.

ance plus a small service charge (537, of balance, but minintum

We charge C.Q.D. orders as follows.
Orver £5 no charge.

Up 1o

WATTS RADIO (i) LTD.

54 CHURCH STREET,

WEYBRIDGE, SURREY

PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS,

-
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YOU can build any

VALVELESS

R.C.S.arveviess “ALLTIME "RADIO

REALLY WORKS FOR LIFE!

Works without valves or batteries.
Will never run down or burn out.
Utilises sensational new Loopstick

lan o 80))
q Ll‘

' tuner. Will receive local stations
v any time. Permanent
vy £ | diode i
crystal diode in attrac-
tive case .

Full construction data, point-to-oint
circuit and price list of components,
1/6.

Vii
I WORLD WIDE SHORT-WAVE RADID

EXPLORE THE WORLD
ON SHORT WAVES!
from our list of 30,—

components

which can all be purchased
separately, covers 10-100
metres and is capable of
receiving speech and music
from all over the world. Price includes the famous 954 acorn
valve and one coil covering 40-100 metres.

Provision is made to increase to two or three valves and all

components are colour coded. Send 2/- for point to point
wiring diagram, 'ayout and price list.

Can be built for

Post and packing : Under 10/- add 9d.: under 40/- add 1/6: over POST FREE.

WIRELESS October, 1957

of these at Low Cost!

TRANSISTOR POCKET RADIO

Th2 ideal low cost transistor
pocket radio for the beginner.
The Two-Stage circuit utilises the
new R.C.S. VARILOOPSTICK
transistor coil. A specially designed
miniature .0005 tuning condenser
permits the receiver to be in a
case which fits in the palm of your
hand. Works for months off

smali battery costing
7d. Can b2 built in 30,-
30 minutes. PRICE

All components are sold separately,
full construction data, including plan to parts for 2/-.

PERSONAL PORTABLE RADID

THE SET FOR PERSONAL LISTENING

This little set was designed to give you a real personal
portable radio that you can listen to anywhere with-
out disturbinz othars Use it on camping trips. in
bed. in your office. Supplied with
detachable rod aerial, ic covers all tha

medium waves  200-500
metres. Average building 30,-
time one hour. PRICE

Send 2/- for specification, point to point
circuit and parts price list.

R.C.S. PRODUCTS (RADIO) LTD., 11, OLIVER ROAD, LONDON, E.17. (Mail Order only)

“ASPDEN?”

TAPE RECORDER KITS

TAPE DECKS, 2-speed, twin track, easy to assemble kits
with finest motor, Ferroxcube heads and full instructions.

MODEL 521 for Sin. spools, kit £8.5.0.

1 MODEL 721 for 7in. spools, kit £9.5.0.

. _ Either model assembled and tested, 30/- ex.ra.
AMPLIFIER kit, 2} watt. record'replay. 2 recording posi-
tions, neon indicator, etc., £5.18.0. Power pack kit for

| above, £2.18.6 (both without valves). Carr. and packing extra.

'YOU CAN BUILD A QUALITY TAPE
| RECORDER

M.G. from (B(lghdad writes :—
« . really nice to have this amazing taps deck.”

|
|
|
l
|
|

| D. B., Malaya, writes :—
“ The recorder is now working as well as a commercial
mode! and 1 am very pleased with it.

| This tape deck and amplifier is being used in the Antarctic
i by an Expedition member.

Send stamp for full particulars
|’ Stanley Works, Back Clevedon Rd.,
jw’ S’ ASPDEN BLACKPOOL, Lancs.

to :—

REPANCO HIGH GAIN COILS

Dual Range Crystal Set Coil, Type DRX1 ... 2/6
Dual Range Coil with Reaction, Type DRR2 ... 4/-
Matched Pair Dual Range T.R.F. Coils, Type
DRM3 ... pair 8-
Pair Dual Range Superhet Coils, Type SH4
pair  8/-
Miniature Iron Dust Cored Coils, Type “ R” :—
Range Aerial H.F. Osc.
800-2.000m. RA1 RHFI RO1
190- 550m. RA2 RHF2 RO2 h3/3
S >m.  RA3 RHF3 RO3 cachd
15~  50m. RA4 RHF4 RO4
Ferrite Rod Aerial, Dual Range Type FR1 ... 12/6
Miniature I.F. Transformers, Type MSE
(465 Kc/s) ... pair 12/6
Standard I.F. Transformers, Type TCG
(465 Kcfs) ... ... pair 13/6
Three Waveband Superhet Coil Pack, Type
LMS ... .. 36/-
F.M. Coil Set ... 29/6

(All components boxed coxlﬁblete Uwith circuits.)
Send S.A.E. for complete list of Repanco components.

EASY-TO-BUILD TRANSISTOR RECEIVERS

Repanco ** Three Dee.”’—A new dual range radio with
band pass tuning using a crystal diode and 3 tran-
sistors. Easy wiring plans and instructions. 1/-
(post free).

Repanco ** Transeven.’’—Latest portable superhet 7
transistor receiver with preset tuning for 4 stations.

Easy wiring plans and instructions. 1/9 (post free).

RADIO EXPERIMENTAL PRODUCTS LTD.

33 MUCH PARK ST., COVENTRY.
Tel. 62572,
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Construcrion
/0 by, 150 mA. Chokes G .

\ The instrument is con-
structed on a small chaséis
+280Y Vo 6in’ < 4in. X 24n. The
: WW layout of the components is
= not critical, and in fact. if
CeROZ the constructor so wishes.
Shz V1o may be omitigd so that
= ~x different input signals can
+osy = be casily substituted.  (See

,§M —= [ Figs. 2 and 5
- P - It s most importani 10
4 wa ME pF ensure that the H.T. is well
B smoothed. particularly for
1/9/506 the oscillator. otherwise un-
pleasant tones are easily
63 produced. The power pack
&4 : usced in this instance by the
obor—ied author is shown in Fig. 6.
— and provides ample power
Fig. 6.—Theoretical circuit of power pack  for organ and  amplifier. 10 supply a 15-watt ampli-
tier used with the above

claborate tone circuit as the constructor wishes.
(See Fig. 1)

The circuit has been moditied from one which
is faniliar to every radio constructor - viz., the
mains transformer and full-wave rectifier to pro-
vide the high-tension voltages in most A.C. radio
receivers.  (See Fig. 3.) The same principle is
used in this circuit: the frequency of the mains
mput is SO cps. and the output ** unsmoothed
H.T. has a 100 c.ps. ripple. ic., the frequency
hae been doubled.

The advantage of such a circuit over the con-
ventional frequency-halver of the Eccles Jordan
design can best be understood by comparison of
the waveforms obtained in both circuits (see Fig.
¥). In Fig. 8a it can be scen that half of the
original wave is * cut-ofl.” giving an ““impulse
tvpe of output, which is most undesirable in a
musical instrument where low notes of the order
16 c.ps. are to be faithfully reproduced.

By constructing an oscillator which will provide
a good low-frequency curve, and using the fre-
quency doubler. good waveforms are obtained
over the whole range of the instrument.

circuit, and has been found to be very effective.

(i) (i)
Fres. 7 and 8.—Curvey showing the action, and
humorous ways of employing the unit.

N Q N\

Frequency

frequency Doubler

Doubler

Radio ==

N
I I."{ T i 1'::. / /q/\i\m

\ Ly % e

Adjustments
After the construction is com-

pleted. the circuit is tested as
Tollows:- -~

The output is connected to any
suitable good quality amplifier.
and VRI is turned to a mini-
mum. A single frequency F i
fed into the G1 of the V2a and
should be heard through ihe
amplifier with VR2 in the mavi-
mum position.

Turn VR2 to half maximum
volume and stowly advance V'R :
the octave of FI should now he
heard as well. the volume of
which can be pre-set by VR1. If
no octave is heard. decrease the
volume of F1 still further with
VR2 and again advance the
volume control VRI as before.

By carefully moving VRI and
VR2 both notes can be adjusted
to the same volume. Once set. -

{Comtinued on page 574)
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Programne Poiners

MERICAN accents always scem suspect on
the radio. 1 cannot think why. unless it be
because English players frequently simulate

them. But. apart from certain established
Amecrican stars like Sam Wanamaker and Con
stance Cummings. there are others whose
nationality it would be difficult to pinpoint. W hilst
some. especially with a Southern drawl. sound so
forced and exaggerated that we can only presume
they emanate from English throats. Some imita-
tions are so crude and elementary that we can
only feel sorry they were elected to fulfil the task.

One felt this in the production of Tennessee
Williams's beautiful play. * The Glass Menagerie.”
a symbolical play of the pre-second-war years,
with their frustrations and illusions.  Surely it
would be better to play it in authentic English ?
After all. Molicre and other French authors are
not given in pidgeon cum Yvonne Arnaud
English!* .

Having taken the adorable Yvonne's name in
flippancy. we must treat it seriously in connection
with her and Vic Qliver's weekly serial, *“ Spoken
in Jest,” a series based on some of the more
famous quotations in the language. The episode
I heard, “ Rumour is a Lying Jade,” proved very
amusing. with both stars scoring points off each
other with satisfactory frequency. Patricia Field.
Gwen Lewis, Hugh Morton and Wilfred Babbage
aided and abetted competently.

“Look Back to Lyttleton ™ was a novel by
Caryl Brahms. which had been laid aside for
touching up and taken out as suitable material
for a radio play. The result. in Monday Night
Theatre, was a bit of a hotch-potch, with specially
composed music by lennox Berkeley even more
chaotic. The play was supposed to evoke the
Edwardian era in a series of tiny vignettes inter-
spersed with “instrumental effects.” The music
certainly failed to do this : the dialogue touched
on it occasionally.

James McKechnie. plaved © History,” in other
words, a narrator. who linked the episodes up
and pin-pointed the pot-pourri. The cast of Beryl
Calder, Gretchen Franklin, Betty Baskcomb,
Barbara Couper, Helena Hughes. Simon Lack.
Brewster Mason and Joan Sanderson wafted
touches of wax vestas. crunching rolled roads.
hansom cabs. and the odour and eau-de-colonge
-—only to name four of many memories. 1t
secemed made as a comedy of manners, but it
wasn't Wildean or Shavian.

“ A Proper Charlie”

The current weekly Charlie Chester feature has,

a script written by Charles Hart and Bernard Bot-
ting. It is mildly amusing and. of course. as
similar in pattern to all its predecessofs. as a
lamb chop is to all previous lamb chops. Mr.

PRACTICAL WIRELESS
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Our
Reeve, Reviews Some

Critic, Maurice
Recent Programmes

Chester is a versatile comedian and his part in
the half hour is. of course. the best. Derick
Guyler. Len Lowe. Pat Coombes and Marian
Miller support. The last issue of it I heard
contained * One Fine Day ™ execrably sung.

Repertory

Some of the repertory companies which have
‘been filling the Monday evening theatre bill have
been very good: a few of them could give. rather
than take. points to the BBC stock casts. One
of the best was the Edinburgh Gateway Co.. who
put on R. G. B. Sellar’s dramatisation of Steven-
son’s unfinished novel. “ Weir of Hermistoun.”
1t was a pleasure to listen to acting so fresh and
enthusiastic.

Tom Fleming as the ‘“hanging judge.”
Michael Elder as his son Archie. Brian Mahoney
as Archie's friend Frank Innes. Pamela Bain as
Christine. Lennox Milne as the housekeeper. her
aunt: all of them, with others, put in excellent
work.

Mr. Sellar gave the story his own conclusion.
As the Radio Times said. it was “feasible.” but
whether it was ““ Stevensonian " is another matter.
I found the Scots accent and burr altogether
charming.

Documentary

One of the most comprehensively documented
enquiries I remember hearing was that on
“ smoking—its habit and its possible dangers,”
narrated by Robert Reid and produced by Nesta
Pain. It even included a legal summing-up that,
within reasonable doubt. the case against smoking
versus lung cancer was proved. The body of
evidence incorporated in the programme weighted
heavily in this direction. upon which I have,
naturally. no views. As a programme I thought
it extremely well compiled, delivered and interest-
ing.

Edgar Lustgarten. reading his own abridgement
of “* Murder at Elstree,” performed something of
a tour-de-force—it would have been complete had
he acted it. Based. by Thomas Burke, on a nine-
teenth century melodrama. Mr. Lustgarten—who
is well known to filmgoers as an accessory after
Scotland Yard in the reconstruction and solution
of crimes—read all the characters with much
verisimilitude and imparted into the story con-
siderable excitement and tension. It was ninety
minutes in length, so Mr. Lustgarten had no let-
up.
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SETS THE HIGHEST STANDARD

COMPLETE RADIOGRAMS
and RECORD PLAYERS
*

!

‘i . .. for enthusiasts and those

|
FREQUENCY MODULATED VHF | qualities of perfect

|

f

l

who appreciate the finer

and STANDARD AM RADIO
RECEIVER and TUNER CHASSIS
-k

CABINETS IN THE LATEST
CONTINENTAL and BUREAU

TYPE STYLING .
- the complete answer with their
*

HIGH FIDELITY and STANDARD | fully guaranteed components at
SPEAKER UNITS |

sound reproduction,
Perth Radios, manufacturers

of electronic equipment, provide

. the keenest prices, plus a

*
AUTOMATIC RECORD CHANGERS , generous extended credit plan.
N |
DISC PLAYERS SEND
* FOR

AMPLIFIERS | =R ILLUSTRATED

* FCPRS CATALOGUE
Gobenty f
LOUDSPEAKERS s . AND
§ i PRICE LIST

MARTEN HOUSE
37-47 EAST ROAD, LONDON, N.|
RADIOS LTD
Telephone : CLERKENWELL 24i3/4

COMPONENTS DIVISION
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SIGNAL GENERATOR

Coverage 120 kcjs, €4 Mcs.
Metal case 10in. x 8iin. x
43in. Size of scale, biin. X
3iin. 2 valves and rectifier.
A.C. mains 230-250 v. Internal
modulation of 400 c.p.s. to &
depth of 30 per cent., modu-
lated or unmodulated R.X.
outptt continuous variable
100 miilli-volts. C.W. and
mod. switch, variable A.l%
output and moving coil out-
put meter. Grey hammer
finished case and white pancl.
Accuracy plus or minus 2%

£4/19/6 or 34/- deposit and 3m'thly payments 25/-, P. & P.4/6 extra.

COMMERCIAL TELEVISION CONVERTER
SUITABLE ANY TV.(except Phillips) g
L1, CHANNELS
NO ALTERATIONS TO SEY
Complete with built-in power supply K
230-250 v. A.C. mains. Crackle finish g

case 5tin. long, 3iin. wide, 4iin. high.

tncorporating gain control and band

switch. Illus. with cover removed.
Plug P. & P. 23,

£3'1 9-6 Hire purchase available.

3 element folded dipole IL.T.A. LOFT
AERIJAL 15/-2 P. & P. 2/~ Coax cable 8d. yd.

AC/DC MULTI-METER KIT

Comprising 2in, moving coll meter,
scale calibrated in A.C./D.C. volts,
ohms and milli-amps, Voltage range
AC/DC 0-10, 0-100 and 0-500, Milli-ambs
0-10, 0-100. Ohms 0-1.000 and 0-10,000.
Front panel, range switch, wire-
wound pot (for ohms zero Setting)
two toggle switches, resistors and
meter rectifier. In grey hammer-

finish case.
3
19/6 ¢ e

Point to point wiriny diazram 1/-
free with kit.

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

incorporating Ferrite rod acrial
Medium and long waves. In grey
leatherctte. Size 9in. x 7in. X 6in.
Valve line-up : IT4, IRS, 185,
3v4. Complete kit of parts (less

batteries).
Plus Post &

£5 . 19 . 6 Facking 3/6 : Sic
COMPLETELY BUILT PORTABLE AMPLIFIER

approx, size 6iin. x 24in. jncorporating 9 valves. contact-cooled

metal rectifier, bass and treble lift control: Plus
and double wound Mains transformer 230-250 v. 39/6 P.&P.3/6

5° I"M. SPEAKER & 0.P. TRANSFORMER, if purchased
with the above, 18/, Plus P. & P. /8.

with the above. 18/8, Plus P &P 16—
COLLARO 4-SPEED AUTOMATIC CHANGER.

Model 456 (suitable for use with above amplifier).

£8.19.6 » Z'b%s.

A.C, mains,

200-250 v.. turnover crystal head.
Brand new, fully guaranteed.

T.R.F. KIT in
PLASTIC CABINET

3 wvalve plus metal
rectifier. A.C. malns
200-250 v. Medium
and Long waves. In
pastel blue or brown.
Valve line-up : «
VRE58 and h
Size 15iin. long by
gin. high by Tin. deep.

£3.19.6 57

Point to point wiring dia-
gram 1/6. Free with Kit.

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

23, HIGH STREET, ACTON, LONDON, W.3

62AK This Month’s Bargains

[ CRYSTAL HAND MIKES in silver hammer case with |
I polished grille and handle, complete with 4ft. screened I
l lead, 22/6 post free. I

100 kc/s CRYSTALS, by famous American makers in

I 3-pin based holder. New condition. Worth £3/10/0. '

| ONLY 25/- post free.

HI-FI EQUIPMENT. Amplifiers, speakers, pick-ups by
Grampian, Leak, Quad, Rogers. R.C.A.. Spectone, W.B.
Whatfedale, etc., available for immediate delivery.

HEADPHONES. H.R. Type 4,000 ohms, very sensitive.

Only 12/6 pr. Post 1/6. C.L.R.type (low res.) B/6. Post 1/6.
AMERICAN BREAST MIKES, Swivel head, push to
talk and lock-on switch. Excellentjob. Only 12/6. Post }/6.

SEMI-MIDGET COMBINED I.F. TRANSFORMERS,
10.7 Mc/s and 465 k¢/s (can be used on 10.7 Mc/s or 465 kc/s
only). 9/11 per pair, postage 9d.

AERIAL WIRE, Copper, 7-25 stranded : 140ft.. 10/,
70fc. 5/-. Hard Drawn l4g. ; 140fc., 17/~ 70ft., 8/6. P. & P.2/-.

RIBBED GLASS 3in. AERIAL INSULATORS, 1/6 ea,
or 6 for 7/6. 12 or more post free.

CONDENSERS. 8 uF 600 v. Trop. 750 v. normal con-
densers. NEW, ex W.D. stocks, 5/6. P. & P.1/6.

ABSORPTION WAVEMETERS, 3 to 35 Mc/sin 3 switched
bands, Complete with indicator bulb. 17/6 post free.

No C.0.D. on orders under L1

Please print your name and address.

CHAS. H. YOUNG LTD.

Dept. ‘' P', 110 Dale End, Birmingham 4. (CEN. 1635)

EDDY’S (Nottm.) LTD.

(DEPT. P.W.)
135 ALFRETON ROAD, NOTTINGHAM

THIS MONTH’S SPECIAL OFFERS
B.S.R. 4-SPEED AUTOCHANGE UNITS

Turnover Crystal Cartridge, 00-250 volts A.C. SPECIAL
PRICE £8/12/6. Postage and Packing 5/- extra. ALL NEW &
GUARANTEED.

RECORDING TAPE. 1,200ft. reels, 9/11 each. Postage,

atc., I/- extra.
5.INCH SPEAKERS. New and Guaranteed, 16/1t each.
2/- extra Post and Packing.

GOODS NOT DISPATCHED OUTSIDE U.K.

Any Parcel |NEW AND GUARANTEED
Insured Post. etc.,
against VA Lv E S 6éd, per valve,
Damage in over
Transit, 2 free.
6d. extra. All Tested before despatch.
1RS 711 1 0F9 /e ECC82 8/11 PCC84 8/-
155 7/3 25A6G 12/11 ECC83 8/3 PCL83 12/6
174 7/3 25Z4G 8/11 ECC8410/11 PL82  8/1I
3v4 8/6 35A5 10/6 ECC8S 9/- PL83 11/6
5Y3GT 7/3 35w4  8/11 ECH42 9/6 PY8C 8/l
6BA6 6/6 39/44 9/6 ECLBO 8/6 PY81  8/11
6BJ6 7/ 807 3/10 EF80 8/- UBC4! 8/11
6B3G 3/6 954 1/é EF41 9/3 UCH42 9/11
oM 210 955 301 || EFl  &ji1 || UL4l 9711
eK7G 211 958 3/11 ECF80 12/6 uLse4 9/6
8/1 AZI 12/ ECF82 12/6 UF41  8/11
6Q7GT 8/ cy3r 12711 || Ecse 10/~ || UF42 1376
6Q7G_ 7/1} DM70 T7/11 EY51 9/ UBFBO  9/6
6U4GT EABC80 7/6 EZ80 8/- uy4l 7/t
13/11 EB9I  6/11 GZ32 12/6 vulll /6
6V6GT 5/11 ECCs8! 8/11 MUL4 811 u2s 15/

www.americanradiohistorv.com
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NOTES OM MODULATORS
By O. J. Russell, BSc., AlnstP. (G38H)

YORRESPONDENCE
discussion  has
a wvery  greal

the air”
there s
in the

“on
revealed  that
deal of interest
perennial  subject  of  modulators.  In many
cases  amateurs  complain that information on
operation of modulator valves at ratings other
than the published ones is difficult to get. Also
there is considerable confusion as to the load
impedance. grid driyve requirements and power
pack current outputs needed when operating at
vollages different [rom published values. T his
confusion is often accentuated by the stern warn-
ings’ published about the critical operating condi-
tions for modulator valves if full output with
Tow distortion is required. .

and

Load Impedance

To start upon these factors right away. let us
consider the question of modulator load impe-
dance. It must be stressed that the Class C P.A.
stage is virtually an **ideal ” load for a modula-
tor, as it is virtually a pure resistance load.
Hence, unlike a loudspeaker load. the full rated
oulput ‘'may be achieved if the P.A. load is
accurately matched into the modulator. To calcu-
late the P.A. load. merely take the P.A. anode
voltage and divide it by the P.A. current. In
other words. calculate the P.A. resistance by
Ohm’s Law just as for any other resistance (Fig. 1).
Having found the P.A_ effcctive resistance. and
knowing the required Joad impedance required by
the modulator valves. the turns ratio required
tor the modulation transformer may be caleulated
by the usual method. “The " usual method = Js.
of course. the calculation of the square root of

% z -7 -<—7
- Wy NN v
=~
Fr=¥ pL
I
Ay = T

Fig. V.=-The " load impedance ™ of the P.A. siqge
Jor modulation purposes, is caleulated as a purely
olunic resistance by Omm’s Law. i other waords,
the resistance  corresponding 1o the P.A. plate
current drawn ar the applied plaie voltage is
caleulated as for any other 1vpe of  resivtance.

PRACTICAL WIRELESS
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the ratio of the impedances. which gives  the
required transformer ratio (Fig. 2). Thus if the
Class C-P.A. represents a resistance of 8.000 vhms,
and ‘the: modulatgr wvahves require a load impe-
dance 'of -4,000 ohms, then the required turns
ratio’is given by .

Tr — 8,000 _

4,000

‘thus a step-up ratio of 1.4. which is within about
I per cent. of the “*evact ™ figure. would be
chosen. In most cases, of course. the square root
of some odd ratio will have to be taken in pric-
tice. and with logarithmic tables handy. the square
root may he determined rapidly. Many -diaries,
handbooks and mathematical tables include ldbles
of square roots. while the standard mathematical
procedure for calculating square roots may be
employed.  In default of any of thgse, aids. the
amateur may construct a table of square roots
by straight-forward arithmetic.  Take a series of
numbers such as 0.7. 0.75. 080 . . . and so on in
small steps, such as the steps of 0.05 in the
above.  Now square cach number by multiply-
ing by itsélf. and you have the squares of the
numbers tabulated. Hence the original series is a
table of the square roots of the numbers obtained
by squaring them. This. of course. gives a series
of odd decimals. as shown in the table constructed
by this means on page 562, Closer values for
required square roots may be obtained by estimat-
ing between two figures. constructing a table with
closer diffierences  (which involves  considerable
arithmetical labour) or by constructing a graph
from values caleulated by squaring a lew simple
numbers. A graph enables quite accurate values
1o be obtained if drawn on 4 reasonable scale,

V2 —1.414

Lig. 2—The 1urns ratio’ of the modulation 1rans-
lormer is calculated by the  relationship  shova
ahove.  RM is the required load value for the
madulator valve or valves, while RPA is the eflective
resisiance presenied by the P.A. stage. N1 oand N2
are the number of turns in the priniary and vecondary
windings respectively.  In practice the ratio of 1urny
TR is all thar need be hnown 10 efiect a maich,
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and is to be recommended as the simplest way
out when tables of "logarithms or square root
tables are not available. of if the procedure for
calculating square roots“is not known. Fig. 3
illustrates a graph of square roots made by the
simple process of taking a few numbers and
squaring them to set up a few values to enable
a graph to be drawn (Fig. 4).

As the reader will have gathered. ratios accu-
rate to a few per cent. are more than adequate
for setting up the taps on the modulation
transformer. In fact. ten per cent. accuracy of
turns ratio is perfectly adequate, and no sleep
should be lost over trying to
get an “exact " match. In fact.

PRACTICAL WIRELESS
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operation. in fact. gives a clipping action in the
modulator. which has been used to give a limiting
action. Please note also that using a transformer
ratio less than thé optimum value is the condition
that gives a higher load impedance to the modu-
lator tubes. Thus. using a transformer ratio less
than the correct one will inevitably prevent the
modulator tubes from developing full output. and
is to be avoided if severe limiting and consequent
distortion in the modulators is to be avoided.

Lower Load
Things are different il the modulators arc
operated with a load value less than the optimum

MORE ON MODULATORS

if the P.A. tuning or loading —— .

lters from band to band. thc clected ! < <

aliers from band to tand, 0 | Numoer | 80 ' .85 ' .90 \.9: \1.00 ‘ 1.05 l 1.10 | 115

and hence its valuc as a load — d :

i d . will vary. How- umbers I i

L’\‘jeff ‘:Rgesc V:tho Vh;ch Ca]c‘u_ Squared | 04 723 81 i .903! 1.00 \ 1.103 \ L2t 1323
lated an ‘“exact” match ratio

and set this up with loving -

care. display no qualms over Number .64 | .7231 .81 ].903‘ 1.00 1.103. 1.2t ‘ 1.323
binde® 10 ‘o Cimpur atue | Satare ol ¢

edly. different. with no | Root 80 .85 .90 .9;’ 100, 1.050 1.10‘ 1.150
thought ‘at all for altering the

modulation transformer tap
ratio. Why is this. and. in.
fact. what does happen if the
modulator tubes are operated
with incorrect values of load
impedance ? This  requires
some consideration as under
amateur conditions a surplus
modulation transformer ob-
tained at a bargain price may be used. rather

975,

than an expensive " multi-match ™ type of
commercial transformer.  This. then. means
that there may be a considerable mismatch

between the modulators and the P.A. load values.
First. if the modulator valves are mismatched
from the optimum load conditions. distortion may
increase and output may suffer. However. under
some conditions the output may be restored by
increased grid drive. with Class AB2 and Class
B modulators. Why this should be so requires
some juggling with valve characteristic curves and
load lines. so we will present the results of such
jugglings rather than expand at length upon a
theme which would require much space to develop
it fully. and which may be left to a later article.
Briefly. however. the effects of an altered load
impedance depend critically upon whether the
modulators are faced with a load which is greater
or less than the rated load impedance (Fig. 4).
Consider first when the modulators are loaded
by an impedance greater than their rated value.
This means first a reduction in the peak current
drawn by the modulators. Morcover, the total
anode voltage swing remains approximately con-
stant. as under Class AB2. or Class B conditions
the anode voltage swing is fixed by the available
H.T. voltage. and cannot be increased appreciably
even by the most excessive overdrive. Thus the
output available falls, and the most vicious over-
driving will not give full output. This mode of

A table of squarc roots may be
serics of numbers and squaring them. The original series of
numbers then becomes the ™ square root table ™’ corresponding to
the series of squares obtained by squaring the original series of
numbers. This is quite adequate for modulation transformer ratio
calculations (Figure Two), especially as intermediate values may
be estimated closely. Thus the square root of .95 is clearly close to
(Accurate value .9746.)

** manufactured ” by taking a

Here. for the same grid drive. the output

one.
voltage is lowered for the same peak current
output. However il the audio grid drive is

increased. it is possible to increase the anode
voltage swing and the anode peak current. so
that an output greater than with optimum load
may be achieved. The qualifications are necessary.
however. as the restored or even increased audio
output is achieved at the cost of increased grid
drive power. and of increased anode peak current.
To obtain even the rated optimum output power
possible with the correct load resistance. requires
extra drive and a higher peak current if the load
impedance is reduced below the correct value.
This involves exceeding the maker’s ratings as
likely as not. Thus excessive drive results in
excessive grid dissipation and heating. with pos-
sible shortening of valve life due to gas emission
from the overheated grid. It should be noted
that the 807 has thick copper supports to minimise
grid heating, but which are of course not designed
to dissipate more heat than that produced under
the correct operating conditions ! In addition the
increased peak anode current drawn from the
cathode may also shorten valve life. or cause
increased anode heating with a good chapce of
relcasing gas from the anode. ’

With 807s available cheaply on the surplus
market. such considerations do not always appeal
to the amateur, and a little tolerance in operating
conditions is applied. However. due to the
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Mk. 2 Model .« illusbratel. L
BOCCRE and BPSO valves

AU 2002500, Dinensions enly 61on \

or full reinnd, only £3.19.6. & Pk
Mk. 1 Model using 2 »)3' Fatrs, Pall u.m..“ tor'y
Kit ot arts inciadiog driled chassas Te y dine y 2lin,

BAND 3 T/V CONVERTER—I185 Mc/s- {99 Mc/s

Suitabie for London, Birmingham, Northern and Scottish ITA Transmissions.

tond Caseande citenit using hineprict, valves and all components, ete., excluding
iving amproved sensitinity  Power supplies to i
C 1% A over stawdavd cirenit-. Bailt-in Power supply only 2 gus. I & P
n. Het. ding Poo& P60 Band 1-Band W1 ¥woteh Kait, 8/6.

Stiple and easy to —only extenal plog i contections.  cONVERTER ACCESSORIES.
Wired, aligned and tesied ready for use. state Band L-Band T Cross-over Unit, 78, Var. Attenia-
Channel requved,  Guar. Bargain Offer- uuu.l esilts tors

p Rand
>

fidb-3telh., 6 9. BBt Pattern Filter. 8,8,

.etes, 13,9, 8 Llement Bewm, 27,6, 5 Element,

ditied W W lesign.  Bargain Offer
i. Power Supply Kit. Combplete 20'-.

N1 Aerinle-onutside Ningle Inpole with 4 yde

Volume Controls |80 (i COAX

Log, ratios, KOO0 ohins | @p sNDARD 2in
— 2 Megohnis. Long Polyit :
~pindles, 1 sear | GRADE

A" ONLY
garantes. Miduet Elis-

wan ty pe

N

Ao Hw. 8P Rw. DL PEw 8d. yd' o
3/~ 4/- 4/9 SPECIAL — Semi-air
Linear  Ratio, 10,00 | cpaced polythene. 50
ublos — Meguhme,
Less switch, 3« each. |
Coag plags, 1/2. Coax 1 "tindand core.  Losses
soekets 1/-.  touplers [ ent 507,
/3. Outlet boxes, 4/8. | Ideal Band 3. 9d. yd.
TWIN-FEEDER, “0 ohms, 62, 3. : 300 ohmns, 8d. y. ALL-WAVE RADIOGRAM CHASSIS
TWIN SCREEN FEEDER, =t nhms, 1.3 yd. 3 WAVEBANDS
TRIMMERS, Cenmic, 4 pt.—-70 pi, 9d, 5 100 pi, | S.WL 106
150 pf., 1 3 250 pi., 118 : 600 pi., 1/9. PHILIPS E
eehn» Ty¥p to 8 pf.or 3 to 30 pi., 1/- each.
nESISTORS l‘rsl‘. values 10 obme 10 meguhms.
CARBON | WIRE WOUND
20 Type, } w., 3d.; ! ] 25 ohms—1'3
3 ow, 5d.; 1w, 6d.; 10,000 1/6

ene insilated

ohin Coax Jin. lion.

ES
LA J‘L\T '\H IN.LL‘

it mu
4 pos, WiC
socket. High
ique, detayed
O, P 4 watts,  Chasis
. Dial 10in. < 41in. Hor. or Vert.

B o ik ) 2= | Station names.  Malunt m ivory knobe 1o choive.
0% Type, A Ie0— 18 Lligned and catibrated ready dor we.  Sensitivity
d.,“ Trpe. . BEHIID and Quality at Low Cost.
%, Hi-Stab., D &% ohmns 23 | (hassix isolatesd from mains, BARGAIN 1

., . PRICE gns.

WIRE-WOUND POTS 3w.LAB, COLVERN, Etc £
Pre-set Min. T.V. Type | standard Nize Pol Jin. | 8 or lvin. speakers 10 mateh. 20/- and 25
Knurled slotied Knoh. | Spindle, High .| 7 Valve De Luxe, push-pull EL41 verslon, 4 watt
All values 23 ohms to 30 | AH Values. 100 ohms to | output, with H/Duty £12.10.0. ¢‘arr. & ins., 5%

3/~ en. 5 K. 0 K., 58 100 K., 6/6.

e ol Wiw EXT. SPEAKER RECORD PLAYER BARGAINS
50 K.; to 2 Meg., CONTROL. 1o @, 3/~ SINGLE PLAYERS.—3 <p. BSR (T1'8), 92’6
CONDENSERS.—Mica or 3. Mica. All pref. values 4 sp. BSR (latest model, TUY), 99'6. e

Pl o 680 1
5,000 pf,, 8d.

and T.C.("
03,1500 v,

6d. ea. Ceramic types, @2 pf. COLLARO. 5 gus, 4 ~p. GARRAKD (4 5 Py,
ach.  Tubnlars, 450 Hunts £7.10.0. Carr. & in .
003, 01, L0035, 01 an.l 1 330 v., 8d. AUTO CHANGERS.—-} «p. COLLARO (R(54),
d Hunts 5 Hunts, 1/6. £7.1 3 sp. BSR (1A%, £8.15.0. 4 sp.
"5 Hunts, 1,'9. ,,.p]e\), 3/8. COLLABO (RC356). £9.15.0. 4 sp. GARRARD
U1 6 KV, T.C 20 k\' T.C.C., 8/6. \‘l:l( 1 ’;'HH) 91 Im- lndrr l,& :\!w IxT ()d .

5, & abuve mnlelq, raml New an inar,
OL?f‘(?(’ILDFFmGLI‘fONS‘2"1’"/" ’t"/});;?.:i; Fitted latest style I'weight Xtal, Pol'. with
Bit Type. 96/8 43 walt Oval Bit Type, 25/ ‘s‘llﬂrE"(‘:’I‘;;.h:);"]FEL:;‘ CARRARD 3 Ratt
o S9IBD Ll WP e AV . 6 v. Battery
comprehensive stock of «pares availalle. operated «ingle 45 r.p.m. Recond Player with
I'weight Xtal P.U.  ldeal nnit for hattery
portalie use.

BARGAIN £5 - 19 - 6. Carr. & ins., 3/-
soxe0  VALVES cuanawmiis

1R5,1T47 8 DAFYS 9/« EcC'LSO 10°8 PFR2 10/6
143, 154 7,8 DFag g~ EF4l 106 PCLS3 12/68
4, 3VS 8/~ DKuS 9/- 1 EF%) 106 PLEL 11/8
9/8 DLUH 126 PL&2 10/
8'8 4514 4 88 PLN3  11/8
6,8 BABC3Y 9,8 EM~5 11/, PYH0 9/8
8/8 EBY /8 l-)l,-ll
3 8 2184

2 110/8, L\ Sl
78 ECCRY 1270 8 EZin
78 L( ) 12/6 ) VAL

5 2 128 MU

RECORD PLAYER CABINETS ] 9= K Hl' lO/G‘P'
Contemporary  style rexine covered cahinet in [ 7Y4 8/6 ECHN1 10/8'Pu
ht.

rootiled red with ereaninterior, Size 141 x
Nﬂgn., titted with a'l sccessories, inelwling ker SPECIAL PRICE PER SET

bae hoard and plastic fret. Mpace available Hited | 1R, 1T4, 185, 184 or 384, or 3V L. ... 278
wodern ampliiess and autochangers, ete.  Uneut | D95, DEF9G, DAFYS, DLYS . .. 35/
record player mounting board 14 ¥ 13io. 6KS, 6K7, 4Q7, 6V, 524 or 63 . o 35/-
cainet Price. £3. 3. 0. carr. and ine, 55, | SPEAKER FRET.—Expandel Bronze anmdived

S e enhi metal 8in. ¥ sin, 280 12in. x Sin 35 12in x
2 VALVE AMPLIFIER (to fit above rahinet), | 700 4,87 1oin, \ 15in., 8/- ; 24in. \ 1vin., 8/8, ete.
meadern ciremt with KLsd ontpat, veady built, vith A
Bi speaker and cntput  transtormer, £3.12.8, | TYGAN FRET i Murphy pattern).— 12in. v 12in.,2/- ;
varr. arul ins, 2/, 12in. a I, /-5 12 N 24, 44, ete.

50 yards Thornton Heath Station.
Ligted above are only a few items from our very larfe stock,
Hours : 9 am.—6 p.m., | p.m.

Wed
fend 3d, stamp today lor Complete Bargain List. OPEN ALL DAY SAT.
[} CIW.0. or C.OD. Kinly mvhechnpres, PO, ete, prgadle to T.RN. Posty Packing wp to J1b. 7, Ub. 11, Stb. 18, 3.2, 1015, 23

ELECTROLYTICS ALL TYPES NEW STOCK
Tuhular Wire Ends 52 e n2fa00 v, BUB.CL
» V., 08 12y 19! cau Tvpes, Clips 3d EB

30,

o [N

100/ * ,4) v. T.C.C. 4;6
BI430 v, 213 | ¥~ 16 430 v. Hunts 5, -
{300 v.

2181 ll» FU)’-J:)I) v. T.C.C. 5,6
B+ 87500 4
8+ 16/430 v Tl
16/450 v. B. (.
16/500 v. Dub. 4/-
lb 1 168/450 v, T.C.C.
327550 v. Dub.,
32/500 v. Dub.
504 30/354 v. B.E.C. /6 | 100 + ’-)U/"w \B 12/6

TRANSISTOR. —Midget Il]ecuo]ytws.
2 mfd, 4 mfid. @ anfd, 6 v, v

6 mifd, 10 mid, 14 mid, 3 v,
32 mik 13 vo . s 36
SENTERCEL RECTII’IERS oLl e Fly.
Back Voltages. K3 Bi-: K340 3.2 kV.,
8/ L3745 4 hk\’,413 K ‘a‘)-lk\ , 79 K$/10J
8 kv., 13/8.

MAINS TYPES.—RMI, 125 v. 60 mA., 4/9: RM2
125 v, 100 mA., 5/6; 3 123 v. 120 mA., 7/8;
RM4 250 v. 230 mA., 16/~ ; RM4DB type 270 mA.,17/8

LF. TRANSFORMER —465 ke/s
Brand new ev-mannfacturers midget LF.T.
gize 24in. v Jin. x {in.. duet core tuning. Lits
wound coils, High @. Bargain otfer. 7/8 pair.

n

MAINS TRANSFORMERS.—Made in onr own
Workshaps to Top Girade wpec. Fully interleaved
aml  impregnated. RADIO AND AMPLIFIER
TYPE. 60 na.. FW. sec., 5 v.oor 6.3 V. Ia.

rect. a. st Htr... 22/, ete. C.R.T. HTR.
ISOLA' ION TTYPE.— Low leakage ;with or without
”':“ sec. boost valtage. Ratio L:1or 1:1.252
i} e 1 v, 10 Ditto »ith mains pnuldrles
v‘m/v.m v., 128, SPECIALS to anler,
L.F. CHOKES.—10 H, 63 mA., 5/« : 15 H. 100 m4.,
10/6; 10 H, 120 mA,, 10/8 ; v H. 139 mA., 15
OUTPUT TRANSF.—Standard  pentode, 4.6
push-pull 12 watt, 13/8. Small peatode, 3/9. Midget
battery pentode (154, ete.), 4/6.
SPEAKERS.—PM-3 ohm. 2}
Goodmans, 18 8 n. R & AL 17/6 9t
18/8 ; 7 x Min. Goodinang, ]8/6 Nin, let‘ 20/-'
lyin, R, & A., 25
SPECIAL OFFER.1%in. Plessev WD 13 ohm
with 6 x 4in. Tweeler and crossaver petwork.
BARGAIN 876, P. & P. 26,

8in. P.M. SPEAEER
obm)
Ex-Mirs’, units. Rola W.B., Celestion, ete. Al
reconditioned and guatanteed. ldeal ext. unit.
718, post and packing, 1,6,

SCOTCH BOY, EMITAPE, etc
playing, 1,801t veels, 40 1
quality, 1,20011., 12/8, Reels only, &
Sting, 4/-, 7in., 4 3.

STANDARD 3-WAVEBAND COIL PACK. iz
1in.x 2in, v L}in. in depth, 4-pos, ewitching. Long
be.l Short, tiram. Dust-core coils prealigned for 465
Keys l.l-‘. Complete with timmers and cirenit, reddy
to use. A very senstive and efficient coil pack.
Manufacturers’ Surplos. Bargain Offer, 27/8.

F.M. TUNER-UNIT (87 me/s—105 me/s) by Jason.
Ay described in Radio Constructor, Designer
Avproved Kit ot parts 1o build this modern highly
snecesstul unit, drilled hassis and superior typn-
i, glass dial, coils, cans and all quality com-
ponents, ete., for only 5 Gns., pust free. Het of 4
specified min, valves, 30’-. post free,  Hlustiated
handbouk  with Jjult i 2/~ post iree.
2-day  aligntuent sexvne now available.

TRS RADIO COMPONENT SPECIALISTS (Est. 1946)
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2i88)

Buses 130A, 133, 159, 165 & 19).

TRANSFORMER & COIL/WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS.
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2-3 WATT . THE SUPEREX ‘55" | SUPERIOR BUREAU
AMPLIFIER BATTERY

67in. x 5in. x 2}in.

PRICE 79/6 Plus 26 PP

*
*
*
¥ Continental Control

PRICE 22/6 Plus

PORTABLE

10 /n x 8%in.

—  ——— - — 4.VALVE SUPERHET. ' sloping, uncut contro’ panel (16éin. long x
THREE VALVE TYPE (ECC83, EL84, * A 10%:n. high) alongside which is an uncut
£280). A high Q‘“l_itr amplifier designed Sk LONG MEDIUM WAVES. base-board (155in. long x 13in. back to
to satisfy the requirements of the more . . front). The inside of the drop front lid
discriminating record enthusiast. Three Y 7in. x din, SPEAKER, is panelled in beige leatherette. In the
controls give a very wide variation of lower part of the cabinet are two large
cone. Output approx. 2 watis, Fully % BIG L4v. VALVES. storage cupboards (13Lin. high, 7%in.
isolated chassis. Overall size approx. Y SIMPLE CONSTRUCTION, ' wide, 16lin, deep). The lid and cupboard

SEND 1/6 FOR BOOKLET.

CHASSIS ASSEMBLY

CONTAINING :

i Back . .
funched  chassis,  Backplate, et 37 HILLSIDE, STONEBRIDGE,
. R . N.W.10.
Mulci-colour Glass Dial L.M.S.G. Phone : Eloar 3644

Drive Drum and Spindle.

BUILDING COST
£7-15-0

Pins 4 - P.P. '

Cabinet size,
x 43in.

An cabinet in

elegant
walnut veneer, internal panels in polished

vichly figured

sycamore. A drop fronc Jid covers 2

handles are in chased Flortentine bronze.
Overall dimensions (33m high, 34in. long,
16iin. deep).

PRICE

SUPERIOR RADIO SUPPLIES,

GNS
'62 Plus 25 - camage

SHOP OPEN : ?a.m. to é p.m. Monday

Knobs. to Saturday ; | p.m. Thursday.
. TERMS : Cash with order or C.O.D.
216 P.P. (U.K, and N. Ireland only).

For
Radio
Television .
Amplifiers Combined
Transmitters Neon-Tester and
Electron.c

Equipment

Ideal for on-the-spot

& Voltage measurements ;
e Signal tracing (A.F., | F.,,RF) ;
Valve and component checkcng :
Polarity and mains indications ;
Spark plug testing
An Invaiuable
Field-Service Aid

24/
MERCIA ENTERPRISES LIMITED
Godiva House, Allesley Old Road, Coventry

Free leaflet on request. Trade Enquiries invited.

SANE DAY

VAL‘]ES SERVICE

All Guaranteed New and Boxed

1.1v. midget, 1RS, 186, 1T4, 1US. 384, DAFM, DF91, DKSL, DLo2.
DLog : ANY 4 for 27 6.
12 6761, 18 13 - DAC32 11 - EF42 11 - PCL82 128
156 T 968 DAFAn 88 EF50 PrPciss 116 -
11- 6 T 76 DFYS 11- SYL, 66 PENYW6 66
11 - 26 DFus 8 8, EF55 9.6‘ PL36G 166
86 6 7- DR 86 EFS0 88 PI33 226
78 76 DHY 88 EF85 76 PLRL 156
73 63 7 - DK32 126 EF8s 12 68 PL82 9 -
9 - Hd 6.6 DK 9 - EFgy 10- PL83 1086
967 9'9 DKW 96 EFol £ - PYB0 9-
78 8- NIy 96 EFo2 56 PYSL 8-
36 8 - DL3S 156 EL32 56 PY82 T
8- 8- DL96 86/ ELi} 189 DPY#3 96
78 8'- DMI0 86 EL38 228 Pz 18 -
$)o 9- EABCEN 79 ElAL 10.- Rv 136
76 8 - MACOL 8- -EL42 11,- SpP4t 36
46 106 EAFi2 106 ELSt 9 8 SPalL 38
66 L 8 - ERAOL 68 EMi4 10+ U2S 28
5- L 76 EBCN 7 8 EMsn 10- URO 78
6 - 8- EBC4l 10- EYsl 106 U786 8-
76 1 © 11 - EBFE0 96 1V8A 10- U8 T
86 1 I 76 EBFay 96 EZ40 8 - UABCS0116
76 ' 14 - ECC81 8 - EZ41 9868 UAF42 106
76 76 RCCs2 76 EZ80 86 89
7 e 1L 78 ECCH3 8 - BEZAlL 10 - 96
886 36 ECCBY 108 FW4 5300 - 103
76 2 9- ECC8H 96 12 - 9 -
96 96 ECFg0 12 6 (1432 12.8 106
7- 96 FCF82 11- KT®C 86 10 -
15 - 96]ECII-’&"» 96 KT 66 U 116
66 8 -'ECH42 10 - KT8} 66 U 156
6- 1 o 8- KTWhl €6 8-
13- ¢ 8 - 8/6 MUIL 86 108
149 80 86 I 48 N8 126 V 6
56 Bi6 20 - 9 - Pil 36 V 86
46 CL33 169 & 6- 'CCBt 8- 56
6- D1 3- 126 PCFso 89 XT 126
78 D 66 96 'Cks2 116 Y6 6 -
6KEGT 986 Puostage dd. per valve extra. z 6-

n
Any Parcel Insured Against Damage In Transit Gd. Extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD HILL,
LONDON, N.16 STA. 4581
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Squere Root

Fig. 3.—A grapli of square roots produced by the
*Inverse Method ™ of squaring a series of numbers,
enables a wuseful square roor graph, siitable for
modulation  ratio  deirermination, 10 be drawn.
The original series of numbers provides the square
root values corresponding to mumbers obtained by
squaring the original series.  As will be seen the
»eeol was obtained by squaring a number sequence
arranged in steps of 0.1.

present  policy of the G.P.O. in restricting
power inputs to a beggarly 150 watts. the British
amateur is rather protected from the technical
facts of life. Thus the rated maximum * anything
goes ” intermittent American limits for a pair of
807 modulators is a modest 120 watts of audio—
sufficient to modulate a 240 watt P.A. With a
150 watt R.F. input limit. a pair of 807s are
merely loafing along lazilv when providing a
comfortable 75 watts of audio for full modula-
tiecn. Thus the “instinctive ™ choice of a higher
than normal transformer ratio (which actually
provides a lower than normal impedance for
the modulator tubes) does enable the modulator
iubes to develop their {ull rated power.
or even slightly more at the cost of overdrive
and cxcessive peak anode currents.  However,
should the power inputs permitted to the British
amateur be increased to a more realistic level in
due course. the operation of modulator tubes
correctly would become important. Thus an
increased -licensed power input. would not only
cnable certain interesting Geophysical Year work
on back scatter, anomalous propagation, meteor

5

e
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scatter and many other valuable amateur
activities to be expedited. but might serve to bring
home a rcalisation of the niceties of electronic
design.  That this is not an unimportant point
is brought home by a consideration of the more
modern type tetrode the 6146. Here, even with
Jow anode voltages, the high perveance and high
peak anode current made it imperative to operate
with not too low a value of anode load when used
in modulator service. Unless this is observed.
the high peak anode currents rapidly deteriorate
the valve. However, the fact that.a mere trifling
choice of load values was responsible would be
unlikely to occur to many familiar with the old
reliable 807. which was a valve justly admired for
its  “ hotted-up ” characteristics when it first
appeared over twenty years ago.

By all means of course use 807s, as indeed the
writer does. In fact many amateurs are rolling
up impressive DX scores with ancient triodes still
in use over many many vears. There is plenty
of room in amateur radio for the QRP
enthusiast, and the transistor king and valves that
gave 25 walts output thirty years ago, will still
give. and in fact in some cases are still giving.
results. precisely equal results, to 25 watts pro-
duced by the most modern- valves. In -fact the
writer produced R.F. in the V.H.F. region very
many years ago with very - ancient " valves,
However, it is no secret that the V.H.F. region
and propagation questions weré initially explored
with valves of the ecarliest types. so that newness
of cquipment or valve types is not a requisite {or
cfficient hamming. However. in certain spheres
of amatcur radio. it can be contested that the
British amateur has been unduly restricted by
power limitations. This has! in fact, prevented
amateurs here from familiarising themselves with
higher power equipment. and some of the inter-
esting problems presented. It is to be hoped that
the long awaited R.S.G.B. Handbook, will once
mare provide the British amatesr with an up-to-
date reference work in regard to transmitting
techniquces.

P mgx——>,

Audio Power Quiput

Load Resistance

Fig. 3. —With constant audio grid drive, the power
output from Class AB2 and Class B valves varies
Jrom the maximum oulpll, and maxinumn audio
output is obtained ar one load value RL. Any other
value of load impedance results in a loss of audio

RL

power. With values of R greater than RL, increased
erid drive results in severe peak clipping.  With
load values less than RL. excessive drive may give
increased owput, ar a cost of grid heating and
excessive anode  peak  currents.  (See  rext.)
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The Alignment of F.M. Receivers

THE USE OF AN OSCILLOSCOPE N ALIGNING F.M. RECEIVERS SIMPLIFIES THE WORK

AND ENSURES
WITH IN TURN

ACCURACY

Discriminutor Stayge

ET up as in Fig. 1. ‘The [requeney-modulated

signal gencrator should be set up to ihe

receiver intermediate frequency and its output
applied to the grid ol the last intermediate {re-
quency amplifier. 1 he generator sweep width should
be adjusted to 300 ks, Connect the generator
svne output terminal to the external syne terminal
ot the oscilloscope. ‘The oscilloscope sweep fre-
quency should now be set o the generator sweep
frequéncy. or to twice that value i desired.
(Sce Fig. 2, which shows the pattern given, A for
the same frequency. B for twice the frequency.d
Set the oscilloscope sync switch to external. Now
adjust trimmers or slugs of discriminator trans-
former to obtain a symmetrical pattern. By this
is meant (in Fig. 2A) B and 1 are equally spaced
from the horizontal reference line. and also the
distance A C equals . E, In the case of twice
the frequency (Fig. 2B). the double pattern
crosses on the horizontal reference line at point D,
points A and C and F and G are evenly spaced
irom the horizontal line. and points B and E ure
cqually spaced from point 1. Care should be
taken to get this pattern correct. otherwise  the
discriminator will not be efficient,

Rutio Detector
Many receivers use the ratio detector instead

of the descriminator. Vhe procedure ol align-
ment is the same eveept for circuit differences

{see Fige 3.

Intermediate Frequency

Alignment
The oscilloscope is con-
nected  to the  recciver.

through a 10.000 ohm resis-
tor. 1o the top of the grid
resistor of the limiter stage.
The oscilloscope carth ter-
minal should be connected
to the receiver  chassis.
Short  out the ANV.C
connect  the frequency -
modulated signal generator
to the control grid ol ircq
quency  changer. Sct
generator frequency to the
intermediate  frequency  ve-
quired (usually 10.7 Mgs).

Q000000

Limiter

HT

7o Grid of
Jast |F Amp.

IN  ALIGNMENT,

THE VARIOUS STAGES WILL BE DEALT
By F. E. Apps

eenerator. Set oscilloscope  svie switch  to
evternab, Now adjust slugs or trimmaers of Lis
to obtain a pattern as in Fig. 4A. Use the
fowest  possible signal generator input which
will  give a  good oscilloscope  pattern,  to
prevent overloading. and increase the vertical gain
ol oscilloscope to increase height ol patiern. The
syne amplitude and coarse and fine frequency
controls of the oscilloscope must be  adjusted
for a single, stationary pattern. Fo
ntarher pip on the pattern. connect. by loose
coupling. an uamodulated signal gencrator with
adjustable output. to the frequency changer grid.
The output from this must be kept fow to prevent
distortion of the pattern being observed.

Radio-frequency Amplifier

obtain a .

IS

Coannect the frequency-modulated signal genera- .

tor to the aerial input (erminals of the receiver.
Set generator to the frequency required. and
adjust sweep to 150 ke, s. Short out A V.C. Con-
nect oscilloscope vertical input through a crystal
type demodulator probe to the grid of frequency
changer (Fig. §).  Set oscilloscope sweep to the
generator  lrequency  and the syne  switch
enternal.  Connect generator sync output to the
oscilloscope external syne terminal.  Now adjust

(Continned on page 569)

QOscilloscope

LLEY
AAAAAAAAA

1
L3

= AAAAAAAAA%
WY =0V

EM Signal Genergtor

The generator sweep [re-
quency should be set 1o (50
ke s, Set the oscilloscope
sweep to correspond with

the sweep frequency ol Fig. 1.

O/ pF
/so/a/tjor

&
Sync

Ovtout

7

The set-up of scope and discriminaior stuge.
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Mew“ » Completely up-to-date method 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 teachers.

”6”- s+ Experimental outfits and Jesson manuals sent on enrol-
ment remain the student's property. Tutor allotted to each student
for personal and individual tuition throughout the course.

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

if you are studying for an examination, wanting a new hobby, com-
mencing a career in industry or-running your own part-time business,
these practical courses are :deal and may be yours for moderate cost.
fill in the coupon to-day for a free Brochure. There is no ebligatien
whatscever

The only Home Study
College run by e,
o world-wide 5 ; R

PRACTICAL WIRELESS

nstructional lesson

3-valve J-waveband
superhet circuit

567

manuals

SUBJECTS
INCLUDE :—
RADIO - SHORT WAVE RADBIC

TELEVISION - MECHANICS - CHEMISTRY
PHOTOGRAPHY - ELECTRICITY - CARPENTRY
ELECTRICAL WIRING - DRAUGHTSMANSHIP

ART, ETC.
COURSES FROM
15/- PER MONTH

E.M.I. INSTITUTES, DEPT.32X,
LONDON, W.4

Industrial
erganisation 9 NAME i AGE ) BLOCK
g EML. (f under 21) | Caps
- Factories | ADDRESS J PLEASE

at Hayes,
England

STITUTES

I | am interested in the following subject(s) with without equip-
I ment

I Ocr. (We shall not worry you with persorial visits)
|
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HERE’S THE HEART OF

HIGH FIDELITY !

DULCIT MODEL H.I1. A combined and self-powered
AM/FM Tuner, Control Unit and Audio pre-amplifier
in onc chassis. Seven channe! selector matching to L.P. and 78
r.p.m. Records and Tape replay. FM (VHF) short, medium and long
wivebands. Bass and treble controls giving 15dB 1ift and cut with indicated (inc.
level response position. Designed in every detail for superb performance. price £29. 3- 10 tax)

DPA 10 (10-14 watis) DP 4 4-watt high fidelity amplifier, produced with every
Ultra  Linear Power £12.’2.0 refinement  of technical skill for superb
Amplifier reproduction. 4 watt amplifier for Tuner. £7. ’0.0

distinctly . . . pricewise products

The DULCI COMPANY Ltd., 97-99 Villiers Rd., London N.W.2

ALL THESE FINE BARGAINS ARE AT| EXPRESS ELECTRONICS
The Walk-around Shop 11, MEADWAY, WARLINGHAM, SURREY.

Spirit Levels. XI. Overall length 3iin. Chromium Plated fin.
tiex. metal body. Beautifully made by well-known manutacturer. VAL VES NEW, TESTED AND
New and boxed, 3'6 each, plus &d. postage. Limited quantity. GUARANTEED

Spirit Levels. V.5 lin. long x %in.. 2 hole fixing ground base ' |ace  8/6,5BE6 8/-[12AX7 8/6ECC8] B/6NI9 7/

suitable for Tripod and Camera work, ete.  New and boxed, | || 7/6 6BR7  10/6!12K7GT 8/-IECC82 6/9 PCC84 9/~

t 6 each, post paid. 1c2 s/aissws 7/6|12K8GT 10/6/ECC83  8/6 PCF80 10/6
Lamp Bulbs. 6.8 Volt, Miniature B.C.. American manufacture. | 1C3 9/-16BW7  8/-|12Q7GT 8/-|[ECC84 10/6 PCFB2 10/6
Box of 10, 3/6. post paid. :FI 8/6‘68!]—16 ;/— 35L6GT 8/:\EC:82 10/6 PL8I 16

: : 9 g R F3 7/6/16C10 /-135wW4  8/6 ECF82 10/6 PY8I 8/-
!\‘eon Lamps. S.B.C. Mams voltab‘g. 1 9.Cd'C|_1. post paitd. Neon DI 8,’6‘6D| 178|35Z4GT 8/—’ECH42 I0/—[PZ30 171
luamps. M.B.C. 100 volt. | 6 each, post paid.

i N A N {FD9 7/6{6D2 6/915763 I0/6[ECL80 8/6 US2 8/6
Colour Filters. 41in. din. 4 colours : Amber. Red. Green and | p| 9/—16F12 6/-|D77 6/9,EF37TA  9/-'U76 8/
Purple. These filters have three equidistant clips and should be | |p|g 7/6'4)5G 5/6| DAF9I 7'/6’EF39 5/—1U78 7)-
suitable for Photographic Safelights. etc.  Supplied in fibre | 1pj1 7/6|6K7G 5/6|DF9I 7/6,EF41 9/-'UBC4l 8/
varrying case. Price 3 6. post paid. IRS 7/6|6K8GT 9/6|DF%6  B/6]EF80  8/6 UCH42 8/6
‘eters (Oil Temperature Indicator). 2}in. sq. Panel mounting. ' 1T4 T7i616L6G  10/§ DH76  8/-|EF9I 6/— UF41 8/6
Basic movement | mA or better. New and boxed. 5 - each. | IS5 7/616Q7GT 9/-|DH77 7/6 EF92 5/6 UL4I 8/6
post paid. 1US 7/-E6§L7GT 7/6 DHI142 B/G‘EL37 19/6 UY 41 7/6
Cuto Selector Switch. 12y, D.C. or manual operation S contact, | 3Q4  7/6 6SN7GT 8/-1DHI50 10/-EL38  20/-'W76  8/-
/}“l‘kgre:ere'n: ?:ire:;l;:)': 4 poZition. Itl,tl)uns]:c;u:r:: &?\ié?l:;:‘t cac;)lnc:gc. 354 7/8|6V6G 7/61DK91 7/6;EL4| 10/- W77 5/6

v A R A ] 7 i Pri - 13v4 7/6|6V6GT  T/6|DK9I2 8/6 EYSI 9/6 W142 8/6

10 way terminal block and cord grip cable entries. rice 3 -, X
plus 2/- postage and packing. leHg ;/6 2;;(:1_ 1/; DK96 S;/ZEZ35 6/5.X17 7/6
I'wo 400 microamps Meter Movements. American Beam Approach o I /6|EASQ /6 EZ40 8/- xi8 8/6

- 1
{ndicator containing two separate* movements. one 200-0-200 2%:(53 Z;gl?"?:Ha |g;6 Eg\qBFBO 253‘&%’%3(: g'/_iXHZ 8/6

microamps, the other 400 microamps F.8.D. with shunt removed. 6i- 12AT6  8/6'EBC4I 10/- KTes 11/—XI50 10/
wo S.B.C. Neon Holders. New and boxed 10,-. post paid. 6AT6 7{6‘ 12AT7 B;é}EBFBO 946 NI7 7% 277 6/-
110 Volt Motors A.C.’D.C. 1'30 h.p. 4,00dr.p.m. Size 4in. long, | 6BA6 T/6 12AU7  6/9 ECC35 T/6NI8 7/6ZDI17 7/6
2in. wide. 2%in. high. lin. spindle protruding lin. trom either end.

e
>
X
o~

Diecast body. Motor will run off 230v. mains. with 230v. 60-watt MATCHED PAIRS

hulb in series. New condition. Price 15 -, plus 2/- postage and | KTé6 27/6, 6V6G and GT 17/-, 6BW6 18/- per pair
packing. ; " . per pair.
Slow Motion Drive. With dial scaled 0-100 over 180 deg. 5 1o t SETS OF VALVES

rutio. Complete with lock and ceramic coupler. These have been DK9I, DF9I, DAF91, DL92 or DL94, 27/6.
removed from T.U.5 Tuning Units. § -, post paid. {RS, 1T4, 155, 354 or 3V4, 27/6.

P R o o P S Dept. 'P’, 52 Tottznham Court Road, 6K8, 6K7, 6Q7. 6V6, 5Z4G, 35/-.

| 12ks, 12K7, , b . 35/-.
BROS. LTD. London, W.I. LANgham 014t i lch, :HIG, B, sh)

Shop Hours : 9-6 p m. Thursday : 9-1 p.m. Open all day Sa!urdays! Postage and packing, 6d. Over £1 post free. C.O.D. 2/6.
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R.F. trimmers for a_pattern as shown in ‘Fig. 4B.
The R.F. bandwidth can be measured from the
pattern by means of a marker pip. supplied by
an unmodulated signal generator as described in
the section on LF. alignment,

Other Methods

As the various makes of F.M. receivers vary
slightly in their circuitry. it is as well to run
through the different methods which manufac-

(8)
Fig. 2.—The scope pattern referred to on page 566,
turers advise for F.M. alignment. In the
Cossor model 524 which is an AM.F.M.

receiver, the following procedure is suggested.

LF. Alignment

Apply a 10.7 Mc/s signal, wobbulated 300 kc/s,
to_a test point which Is at a point between two
grid resistors of the second triode of a double
triode V1. The oscilloscope is connected to the
anode of V2 by means of a detector assembly as
in Fig. 5. The cores of the I.F. transformers are
then adjusted until a response similar to Fig. 4B

marker Pip
@ ‘
(4) (8)

Fig. 4.—Curves obtained when the 1.Fy are adjusted
correctly,

107

VC /5.

107
Mc/s
|~75
| KOS

+75

|75, 75
' Kok Kok

(c)

(8)

(4

Fig. 8.—Final set of response curves.

is obtained. Then disconnect detector assembly
and join oscilloscope leads across R29. which is
the volume control.  Put oscilloscope gain to

569

maximunm.  Adjust third LF. transformer until a
pattern as Fig. 6 is obtained. The peaks of this
response must be carefully balanced relative to
the detuned datum tire. Slight readjustment of
the sccondary of the second 1LF. may be necessary
fo obtain optimum balance and linearity. Check
linearity and balance of discriminator response by
increasing input  signal  40db, simultaneously
reducing output. -

WIRELESS

R.F. Alignment

Apply signal of 90 Mc/s, modulated=100 h¢/s,
to dipole aerial sockets.  Connect oscilloscope
across R29, volume control.  Adjust oscillator
trimmer for maximum undistorted response  as
Fig. 7A for a wobhulator locked to the oscillo-
graph or Fig. 7B for an F.M. signal generator
modulated by a sine wave. Then adjust R.F.
core for mavimum amplitude.  Should the
oscilloscope in use have low gain amplifiers it
may be necessary to connect the oscilloscope
across the output valve grid leak, in which case
be careful to keep the volume control down
slightly to prevent overloading.

Another Method With Ratio Detector
Connect the oscilloscope via probe given in
Fig. 5 to anode of second I.F. amplifier. Use a
signal generator with unmodulated output for
marker pips. as previously mentioned.  Connect
output of wobbulator to grid of first 1.F. amplificr.
Adjust wobbulator 10 sweep from 104 to 11 Mc/s

-
e
{
I | ! ' [ L
T 3000 200 /00 i 00200 300
107 Wi, s

Fig. 6.—Result obtained after the third IF. trans-
Jormer is adjusted.

(4)
RS S— 1 I 1 1
300 200 w00 | 100 200 306 (8)
Fig. 7—Curveswith wobbular and sine wave modula-
rion,
(centre frequency 10.7 Mc/s with 300 kefs 2o
deviation). ‘Then adjust cores of primary. second

ILF. and sccondary second L.F. until a curve as
shown in Fig. 8A is obtained. Placc a loop of wire
around envelope of VI and connect oscilloscope to
the ends of loop. Adjust secondary of first 1.F. and

www.americanradiohistorv.com


www.americanradiohistory.com

570 PRACTICAL
primary of first 1.F. (in that order) until a response
curve similar to Fig. 8B. If necessary readjust
second LF. cores again. ¢

Ruatio Detector

Connect oscilloscope to volume control and
with  wobbulator set to 107 Mcfs 2= kcfs,
adjust  primary and then secondary of ratio

detector transformer. .\ curve as Fig, 8C should
be obtained.  Be carcful that the centre portion

—
P w0l F 3940
!
Input Q7K CG6 Oscilloscope
Y Chassis

i, S—-Detector assemblv which should be used
with the scope.

is straight and that the 10.7 Mcs marker is in
the centre of the straight portion.

Other Points to Notice

As remarked at the commencement of this
article. alignment by oscilloscope affords a better
method than other wavs.,  Methods other than
an oscilloscope can be used. such as an A.C.
voltmeter across primary or secondary of the
output transformer, or a valve voltmeter connected
in the discriminator circuit. but as most manu-
lacturers issue response curves it can be appre-
viated that a better result can be obtained by
using an oscilloscope and get curves as laid down.

Procedure of Alignment

Practically all manufacturcrs advise the align-
ment of the A.M. portion ol sct first, in the case
of an A.M./F.M. receiver.
fhat having been donc.
then the adjustment of the
.M. intermediate trans-

WIRELESS October, 1957

Distortion

. Mis-alignment can cause serious distortion. but
if it is experienced. do not immediately consider
that realignment is necessary. It may be due to
any of the following causes:-—Faulty A.F. section;
Instability of the LF. stages. This can be checked
by placing a voltmeter of high sensitivity across
discriminator load resistor. with no signal input.
If a meter reading shows, then there is instability.
As the complete realignment of an A.M./F.M.
receiver is a job that takes quite a time, if carried
out conscientiously. it will be seen that jumping
o the conclusion that a set requires realignment,
is not too good. if it is another fault that is
causing the trouble.

Further Notes

When realignment is found necessary, always

allow time for the receiver to warm up
thoroughly before attempting to make any
adjustments. Non-metallic trimming tools should

always be used, as you are dealing with much
higher frequencies than in an amplitude modu-
lated receiver.

Composite F.M. and TV Receivers

_ There are several manufacturers who are turn-
ing out a combined TV and F.M. receiver, and it
will probably be found in some of these that the
F.M. section affects the television scction. 1In
these cases, if re-alignment is necessary the F.M.
section must be done first. As the variation of
amplitude does not produce a corresponding
variation of output with frequency modulation it
1s necessary to use a U.H.F. crystal detector, con-
nected to the grid of the first 1.F., and the rectified
voltage. which is about 150mV, applied to an
oscilloscope. .

[ - FYYYYYYY

Bias

formers from the frequency
changer or mixer. up to the
discriminator  transformer.
should be carried oul.
Newt. is the “alignment of
the  discriminator  trans-
former. After that the
R.F. circuits and oscillator.
Should there be any LF.
break-through  traps.  they
should be done next. Before
completion. a check should
be made on the amount of
radiation from the local
oscitlator.

Last 1F

HT

—
p= o Of P

FM Signal Generator

y Yy
Ratio

Detector

2

AMAAAAAAA AAA,
YYYYYYVYVVY
il

- 4.5
1 Oscitloscope

Although various
methods of alignment have
been shown. it will always
be advisable to follow the
manutacturer’s instructions.
I not available. then
cither the methods

]

of

O

vert. £

syne :
¢ LoAme.  Synd

shown  should suffice. 7
observing  the  circuitry
employed.

e

Fig. 3.—The set-up with ratio deicctor.
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s \ °°'t;:“‘:€\"
k 7 N “‘qt
B Qe

OSMOR (Frequency Controlled) FM I: ’ro

¥ - [ 4
[Nig ;‘4 Switch-tuned Feeder o P,
’\ \‘-o\“ o With special guick-Duild chassis O/c

A completely stable drift-free unit for adding to F

2 existing rad'o or Hi-Fi amphfier. A hﬁ\_'l "
tﬂ- o .ot EASY TO BUILD S,-,b Casjy '~/
1 34‘_‘0“. Size 4lin. x 5lin. P/, }'ﬁ
ne® ner® : R rl‘ed
“s-ﬁw'o Wiring diagram & circuit on request. e

frr—anr—ii

Selectivity & Performance

OSMOR COILS & COMPONENTS AVAILABLE FOR THE FOLLOWING PUBLISHED CIRCUITS
P, Wireless 7

High Quality B'cast Rx.
Alternative S'het.
Modern Battery S het.
7-5 Push-pull S'het.

‘' Wireless World "

F.M. Tuner (Amos).
Economical Rx.

Reflex Push-pull Rx.

2-v. Superhet.

Car Radio.

Transistor Portable (Amos).
Bedside RAx.

Sensitive TRF Rx,

WE HAVE A FULL
OSMOR COILS
FOR HIGH “Q”

Car Radio.

RANGE OF

SMOR

Crystal Tuner.
Autoradiogram.

COJLS FOR TRANSISTOR CIRCUITS

FREES

** R. Constructor '

TRF Tuner.

3 plus | S'het.

Hi Q Pre-set push-pull.
Transistorette.
Progressive Rx.
Whistle Filter.

S.W. Rx.

Band I Convertor.

Send 10d. (stamps) for fully descriptive literature
including OSMOR DESIGNS — 5-Valve S'Het, Mini-

-l
ature ditto. Battery and Battery/Mains Receiver,
Mains T.R.F. S'Her and T.R.F. Feeders. Band 3 Cornverters, Wiring
Diagrams, Chassis Templates. Coil & Cailpack information and price
lists and information on circuits in ** Wireless World,” **Practical
Wireless,” ** Radio Constructor.” Full Circuits included. 3ee aiso

v

Classified Advts. on page 75,

(Dept. PW15; 418 BRIGHTON ROAD,
SCUTH CROYDON, SURREY

CROydon 5148/9

Modernise Your Radiogram
with an ARMSTRONG chassis

The effect of substituting a good quality Receivers
Amplifier tor your ordinary commercial unit will
sstonish and delight you. Only in this way can the
full benetits of the improved modern recordings
and the superb quality of the VHF FM (rans-
missions be obtained. Armstrong have been making
replacement chassis for nearly 25 vears and have
concentrated exclusively on the requirements of
those who want the best. This is vour guaraniee

of lirst-class performance and reliability.

MODEL PB 499 (illustrated) 28 Gne.
A high quality Radiogram Replacement Unit

% 9 valves K& 6 watts VHF % Quick action Pieno
Push-Pull output Key sclectors & Separate
* Negative Feedback Bocs and  Treble controls

+ 4 wovebands including +* Mogic Eye.

MODEL AF 105 £37

AM and FM Tuners and High Fidelity Amplifier

on one compact chassis

* 10 valves K 10 watts % Independent wide range
Push-Pull output % 20 dB Boss and Treble controls
Negative Feedback * 5 with visual indicators

wavebands including  VHF * Maogic Eye.

(o o e et £ e e

Post this coupen or write for descriptive literature and

]
details of Home Trial facilities, Credit terms and }
Guarantee to Armstrong Wireless and Television Co.
Ltd., Warlters Rd.. Holloway, N.7. Tel : NOR 3213. l
BLOCK CAPITALS PLEASE. '

NAME .ot s I
ADDRESS..........ooveiveeiaiieeseosresiee s seeee e seeseeenan :
........................................................... i

Demonstrations at our Holloway Showrcom 3-6 Weekdays
ond Saturdays. PWO

o e e e e e
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GRAND OPENING

Visit our newly opened BARGAIN STORE in

our own warehouse. SEE FORYOURSELF!!

Three thousand square feet of warehouse

space loaded with a tremendous variety of

resistors, condensers, chokes, transformers,

valves, head sets, microphones, test sets,
receivers, transmitters.

EVERYTHING IN ELECTRONICS.
ROCK BOTTOM PRICES !!

62A INDICATOR UNIT

Complete with VCR97 with mu-metal screen.
12 EF50, 4 SP6f, 3 EAS0, 2 EB34. Plus pots.,
switches, H.V. Cond, Resistors, Double deck
chassis and crystal. Less drive 50/-, carr. 7/6.

RCAF. AMPLIFIER UNIT. 12 v. input, com-
plete with vibrator, pack 250v, output OZ4,
microphone  transformer into 6K6GT output
valv‘., with negative feed back, size 8in. x 5}in. x
8iin. Brand new, 35/-, p.p. 3/~

COMPLETE No. | HEADGEAR ASSEM-
BLY. —Consnstlng of padded headphones and
No. 7 moving coil hand microphone with cord and
piug. Brand new, 22/6, p.p. 2/6.

BENDIX RECEIVER MN 26.C. Covering
150-1,500 ks, in 3 bands. Valves used: 5 6K7, 26N7,
2 6J5, | 6F6, | 6L7. Complete with switching
motor and dynamotor. This superb unit has been
modified for 12 v. operation. Only 89/-, carriage
8/6.

AMERICAN ROTARY CONVERTER.—W.ith
detachable cooling fan 12 v. input, 250 v. output
at 90 mA. Completely suppressed, 19/-, p.p. 3/-.

HIGH RESISTANCE HEADPHONES.—Type
Mk. IV 4,000 ohms, with cord and plug, brand
new, 11/- each, p.p. /6.

R.F. UNITS.—R.F.24 20-30 Mc/s, 8/6 -each.
R.F.25, 30-40 Mc/s, 8/6 each. R.F.26, 50-65 Mc/s,
25/- each. All valved. Postage 3/- on each.

373 MINIATURE 9.72 L.F. STRIPS.—Supplied
complete with 3 EF9l, 2 EF92, 1 EB9I. Ideal for
modification to F.M. Tuner as described on page
107 of the April *‘ Practical Wireless.”” Price 45/-
each.

COMMAND TRANSMITTERS. — 3-4 Mc/s,
valved, with Crystal, 25/-. 4-5.3 Mc/s, valved, less
Crystal 17/-. 5.3-7 Mc/s, valved, less Crystal, 17/-.

P. and P. 3/- on each.

WESTINGHOUSE PENCIL RECTIFIER.—
Type J.50. Output 500 v, at 5 mA. 5/~ post paid.

elda [Radio
oLt

(Dept, ““P ) 32A, Coptic Street, London,
W.C.I. Phone : MUSeum 9607.
Hours of business : 830 am. to 6 p.m. Monday to
Saturday. OPPOSITE BRITISH MUSEUM.
Carriage charges apply to England and Wales only.
Terms : Cash with Order. All orders despatched same day.

PNIFCa

ALL-IN-ONE
RADIOMETER
% Circuit Test
* L.T.& H.T. Tests
* mA Test
% Valve Test

T Lme
RADIOMETER

Use the Pirco All-in-One Rapiomerer for the
practical testing of all types of radio and electrical
apparatus.  You can cdrry out continuity and
resistance tests, check H.T.,, L.T., and G.B.
voltages, also Houschold Appliances, Car
Lighting Systems, Bell Circuits, etc. May be
used on A.C. or D.C. mains.
Obrainable from your local dealers. Ly
Write for informative folder to :— * 32, 6
COMPLETE
PIFCO LTD., WATLING ST., MANCHESTER, 4
36-37, UPPER THAMES ST., LONDON, E.C.4

'TECHNICAL TRADING CO.

MARCONE CR150 RECEIVEIRS. A more comprehensive version
of the CR100 covering 5-150 metres continuous 5 Bands, 12 valves.
power pack 200/250 VAC checked and tested, £19. COSSOR GANG-
ING OSCILLATORS (Wobbulators), all wave, 200/250 VAC
tested, £9/10/-. 31in. SPEAKERS, ex new eapt., 1502, smallish

i magnet. 9'8. Mullard Cap/res Bridges £5.

|
|

f

E TRANSISTORS ! { '\ll""\(ml "().\l ARANTEED 6/'
|{TRANSISTORS ! 5% ' Udraus  11/-

MARCONI VALVE VOLTMETERS. complete with spares ani

| probe in transit cases. 5 ranges from 1.5 v. to 150 v. for 200/250 VAC

l

|
i

1

mains, £9/10'- 250 v. 250 mA RECTIFILRS, Selenium ! wave,
square fins. 11/-. 100 #200 mfd. 275 vw. Cans, 5/6. ! MEG, POT,,
. 3tin,, . 3/6. 32132 250 v. 218, 16 16 350 v. 3/6.

I).\ ANS M. SI'I' 'AKIRS, 5in.. 17/~ 6}in., 18/-, 7 x 4.

(F. M Quallty 22'8. 10 x 6, 26'-, 10in., 25'-. 10 INCI{

Anti-boom lined, size 14 x 18 x 7. 29/~,
12 \()l 'l AMPLIFIERS, 10/15 w., ECC31, ECC3l, p.p.
35's. Very compact, ideal Street Broadcasts, complete untested,

£4/10-. MAINS DITTO. by Parmeno. untested. £4/15/-,

MULLARD VALVE TESTERS. Later pattern. standard
roller panel, complete in teak case, £9,

SPECIAL BARGAIN ! 12 v. 4 amp. rects. 96 cu., £5 doz. full
wave jron selenium heaw compact type.

13 CHANNEIL CONVERTERS. famous make. complete PCC81,
PCF80, beaut. bakelite cabinet, adjustable all 1.F. freqs., tunable
all channels, no extra coils reyuired, £3/15/-.

| GERMANIUM CRYSTAL DIODES, 1amuua make. tested,
3d.. 86 d

)

general purpose, polarity marked, 10, p. & p. . 0z,

(‘UAR%NTEI‘D BOXED RAI)I() VALVES. 24 HOUR SERVICE.
5U40 6.J6 5i-11 7'- ECC3l 9' JEF91 7.-
6BAG 6 6‘6 8- 2 K’T ECC82 . 7-|EY51  10i-
6BEJ 69 651\4(“’[‘ 59 ‘ZSLG( T 86 ECLGO 8 8|/NT8 11.-
6C4 49 » 6 -, EB34 8 EF! 6, SP4l 2/6

SO W SRR YOER  BUSNE 38
"FOR UL, vu VE LIST AND CLEARANCE BARGAIN DETAILS
SEND SAE FOR SPECIAL LIST.

Postuge 1 - in £1 (19 in £1 Soealrers Fumﬂ ) ‘Vnn 6d. No C.0.D.
10,000 OTHER BARCAINS 70 CALLERS O

'350/352 FRATTON ROAD, PORTSMOUTH
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The Editor does not necessarily agree with opinions expressed by his correspondents

The Hi-Fi Tape Recorder

SIR.—I would like to make the following com-
ments on the recently published design for
the “ P.W. Hi-Fi Tape Recorder.”

1. The variable tone controls VR2 and VR3,
and their associated network, have been placed
between V2(A) anode and V2(B) grid. and since
N.F.B. is taken from the output transformer and
applicd to V2(A) cathode, the controls are within
the  feedback loop
Hence their effect in

573

T A e 10 _56-

practice there is no audible difference including
them in the loop or not. The more stages sup-
plicd with negative feedback the better ; it lowers
the stage noise and stabilises the stage response to
a level figure. In the writer's opinion, removing
the feedback from V2(A) and connecting it to the
cathodc of V2(B) and thus placing the tone con-
trols external to the feedback Joop, is of purely
academic interest. Experiment has proved that
this  modification only
increases the noise level

modifying the frequency
response will be largely
cancelled out by N.F.B.
The obvious answer is

Whilst we are always pleased to assist readers wilh
their technical difficulties, we regret thai we are unable
to supnly diagrams or provide instructions for modifying
commercial or surplus equipment.

of the V2(A) stage
slightly, without affecting

the tone control opera-
We cannot supply

0500 001 01 02 A0 01: 811 01 841 201 R it 0

¢ sury L e tion at all
- alterncrive details for receivers described in these pages. .
to 380113)’ IhT1 éeedback WE CANNOT UNDERTAKE TO ANSWER QUERIES 2. As the recorder
to cathede. OVER THE TELEPHONE. If a postal reply is require :
) \(lelile littin a stamped and addressed envelope must be enclosed with Wa;S de§lg?ed to 'b(l: a
2 splitting 16 e e a3 Bl 0 o economical as possible in
th‘c .reco.rd / playback construction, and to
switching into two parts make the actual con-

(S1 and S2) makes for
avoidance of instability it does so at the expense
of control simplicity. Surely mechanical coupling

. between the switches would be better ?

s

3. The idea of a ““live-chassis*’ tape recorder
is. [ feel, a somewhat dangerous one. The writer
states that the hum level is too high for record-
ing with the mains plug reversed, but in spite of
this it is not unknown for such things to happen.
Neither is it unknown for some * neutral ” mains

“lines to be sufficiently live with respect to earth

to deliver a nasty shock. Live-chassis designs
may be reasonably safe in radio sets where all
mctalwork can be covered, but with a tape
recorder, which has connected to it metal cased

- microphones and earphones with a metal strap,

the price of a mains transformer is a small one to
pay for one’s safcty.

4.  Finally. when the pre-amp and output
stages make use of highly efficient miniature
valves there appears to be little reason for using
octal-based double-triodes in  the intermediate
stages.  Double-triodes from the same range as

. the other miniatures are considerably better than

the 6SN7 from the point of view of both noise
and size. Incidentally. on “record” the idle
output valve could well be used as L.S./phones
monitor amplifier, leaving V3(B) to be used as a
pecak programme meter, which gives a much
better indication for **hi-i” equipment than a
magic eye.—P. H. Jury (Loughboro’).

[The author makes the following commients.]
IN reply to Mr. Jury's letter [ have answered
his questions in their numcrical order:—

I. Placing the tone controls within the negative
feedback loop does, in theory, tend to decreasc
their control over the frequency response, but in

struction, simple, the use
of two separate “ Yaxley " switches was specified.
If these two switches were ganged mechanically. it
would involve extra metal screening, and require
drastic alterations to the amplifier chassis. As this
modification would only reduce the number of
controls to five, and the fact that a switch con-
trolling the microphone input would still have to
be fitted to enable the microphone to be switched
into circuit with the amplifier in the ** playback
position for P.A. working, this suggestion is
regarded as somewhat irrelevant.

3. Although the incorrect connection of the
mains will cause the chassis to be “live” if
adequate precautions are taken. as mentioned in
the article. the equipment is quite safe. Again. as
mentioned in the text, an isolation transformer
can be fitted if so desired. Regarding the “ nasty
shock " from a neutral mains lead. if this is so
I suggest Mr. Jury informs the local electricity
office. as all neutral mains leads should be to ail
intents and purposes at earth potential with
respect to the live line. Most neutral leads
measured between earth proper and ‘‘ neutral ”
have registered between 5 and 25 volts R.M.S.,
voltages which cannot. under any stretch of
the imagination, be called lethal.

4. The miniature valve type EF86 was chosen
for its low noise and suitability for use as a pre-
amplifier. The EL84s for their small physical
size and approximate cquivalent characteristics
to the o6Vé6. There is insufficient room for the
octal types. The 6SN7s were used because they
are readily obtainable at modest cost, and the
fact that they are reasonablyv small in size. Mr.
Jury will find that the noise level of the miniature
triodes as compared with the 6SN7 type is about
the same. Incidentally, the octal-based valve is
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more robust in construction. and contact resistance
noises generated by the small pins of the B9A type
so frequently do not appear with the octal types.

5. The remarks about the idle output valve.
and peak programme level meter arce interesting.
but again this would involve drastic alterations
to the circuit. 'The magic eye is extremely versa-
tile as a level measuring device, and is adequate
for the majority of uses. The suggestions put
forward by Mr. Jury on these points would mean
more controls for meter balancing. ete.. a gross
contradiction to his carlier statement of reducing
the number of controls. In conclusion, 1 would
fike Mr. Jury to redesign the circuit. incorporating
his suggestions: would the recorder then be really
hi-fi?  Surely the ear is the final test? 1 suggest
My, Jury builds the recorder—as designed—he
would be surprised at the quality available. octal
based triodes and all.— B. . Pruvies.

BBC Pronunciation

IR --More power to your campaign regarding
») English pronunciation. anglicised foreign
mames. and the BBC. There is far too much of
this intellectual snobbery in evidence these days.
Just for the record, to-day (luly 14th). on *“ Two-
way Family Favourites.” a BBC announcer un-
blushingly announced ** . . . from Mum and Dad
at Bowl-ye(r) in Hampshire J—surely we've
had * Bewley ” with us long enough for adoption
even by such an august and 1mportant [sic}
authority as the BBC?7—E. F. W. James
{Gireentord).

Y IR~—Having just listened on the 6.0 p.m. News
»J to-day to the BBC. announcer’s reference to
~ Cuvent 7 Garden. 1 feel that 1 must write to you
to say how fully I agree with " Thermion's”
strictures upon BBC pronunciation, and 1 now
await with considerable interest the BBC's next
rendering of the word “bomb ™ or “bombing.”

I always enjoyv reading vour excellent paper.
and as soon as | can find the time to do so,
intend to build the F.M. Recciver based upon
the =373 LF. strip as described by “ Mark
Iime.” I built my first F.M. receiver rather more
than a vear ago. using my own version of the
modification of the RF26 unit described by a
certain commercial undertaking. and am quitc
unable to understand how some of your corres-
pondents seem to think that F.M. does not give
any  better results than those obtained on the
medium waveband. To me, F.M. is incomparably
superior in every way, and I experienced no
particular difficulty in  building the receiver.
Alignment was perfectly simple: all 1 did was to
look down the columns of my Baptismal Register
tift 1 found a parent whose occupation was ™ radio
engineer.” go round and ask how John Henry
was getting on. and ask for the loan of a signal
generator for a couple of hours.  Possibly those
enthusiasts who are disappointed at the results
they are getting on F.M. do not realisc how
important it is to place the acrial in the position
in which best results are obtained: 1 am using
a simple half-wave dipole under the roof on the
cast side of the house, and | had to get 18 yards
of co-axial cable to connect it to the receiver in
the room in which I am using it; it is worth
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while. however. because with the acrial in any
other position one gets distortion due to reflec-
tions from water pipes. gas pipes. ete.

The circuit that 1 am using includes a ratio
discriminator without a limiter. and the only
criticism that I have to make of the results that
1 am getting is that when aircraft pass through a
certain position in the locality. one hears a dread-
ful noise which | can only compare with that
made by a dog being sick. but we don't get all
that number of aircraft over here to make this
a serious nuisance. | shall be interested to see
whether the limiter in the © 373 7 circuit will have
the effect of cutting out this form of annoyance.
1 will let you have a report on this maticr when
1 have built the receiver.

In my opinion. the great advantage of F.M. is
the absolutely silent background one gets under
all normal conditions (one can even continue to
tisten during a thunderstorm) and the incompar-
ably better rendering of orchestral music. One
does want a decent loudspeaker, though. to bring
out the full benefit of F.M. 1 am using a W.B.
Stentorian ten inch. mounted on a hardboard
baffle. and am very satistied. but. as soon as
* ERNIE ~ remembers my existence. | intend to
build it into a bass-reflex cabinet to get even
better results— CHARLES H. ArNOLD (REV.) (S.E.).

WIRELESS

Scouts Jubilee Jamboree

IR.—1 would refer to your short article on
page 383 of the August issue. under the
heading * Birmingham Jamboree.” In this con-
nection | wish to inform you that the text of the
article i1s not wholly accurate and that you have
apparently been misinformed.

The Radio Station at the Jamboree is the result
of some twelve months” work by an organising
committee, of which the writer was a member,
tormed from members of the Midland Amateur
Radio Society. Slade Radio, Society. and the
British Amateur Television Club (Birmingham
Group). The News Service to which the article

refers and which the G.P.O. allowed us to broad-

cast. was organised by two members of this com-
mittee.—A.  G. MAcGREGOR. Assistant  Hon.
Sec. (Midland Amateur Radio Society).

A MUSICAL FREQUENCY DOUBLER
(Concluded from page 557.)
these should require no further attention.

One point worthy of note is that the relurive
volumes of Fl and F2 will depend on the tone
control circuits. so that VRI and VR2 may have
to be re-adjusted to give the best overall results.

Incorporation of this circuit into an existing
organ is explained in Fig. 4. The existing instru-
ment is represented by Fig. 4 (i) and the moditied
one by Fig. 4 (ii). The switches can be cither a
simple toggle variety or arranged in the form of
an octave “stop.”  Opening Stowill mute the
fundamental and allow just the octave to sound.

Needless to say. some amusing results can be
obtained by speaking into a microphone connected
to the input. or by simply connecting the outpnt
of a radio receiver to the input!  (See Fig. 8.
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SCUTHERN RADIO'S WIRELESS BARGAINS

TRANSRECEIVERS. Type ‘' 38’ Mark Il. Just arrived, new
purchase. New condition, 5 valves, in case, less attachments, 37/6.
ATTACHMENTS for Type '* 38 *’ Transreceivers. ALL BRAND
NEW. Headphones, 15/6 ; Throat Microphones, 4/6 ; Junction
Boxes, 2/6 ; Aerials No. |, 2/6; No. 2, §/-; Webbing, 4/-:
Haversacks, 5/-; Valves—A.R.P.12, 4/6 ; A.T.P.4, 3/6. Set of
FIVE VALVES, 19/- the set.

TRANSRECEIVERS. Type ‘' 18 ' Mark lll. Two Units (Receiver

& Sender). Six Valves, Microammeter, etc.,, in Metal Carrying
Case. Untested, without guarantee but COMPLETE. £2.18.6.
ATTACHMENTS for ' I8'" Transreceivers. ALL BRAND
NEW. Fhones, 15/6 ; Microphone, 12/6 ; Aerials, 5/-. Set of
SIX VALVES, 30/.. 0

RECEIVERS RI09. S.W. Receiver in Case. 8 valves. Speaker

and 6-v. Vibrator Pack. Untested. No guarantee but COMPLETE,
£2.18.6.

RESISTANCES. 100 Assorted useful values. New wire end, 12/6.
CONDENSERS. 100 Assorted. Mica, Tubular, etc,, 15/-.
BOMBSIGHT COMPUTERS. Ex-R.AF. NEW. Hundreds
of Components, Gears, etc, Ideal for Experimenters. £3.
LUFBRA HOLE CUTTERS. Adjustable jin. to 3lin. For Metal,
Plastic, etc., 7/-.

QUARTZ CRYSTALS. Types F.T.24} and F.T.243. 2-pin, lin.
Spacing. Frequencies between 5 675 kes. and 8 650 kes. (F.T.243)
20 Mc/s and 38.8 Mc/s (F.T.241, 54th Harmonic), 4/- each. ALL
BRAND NEW. TWELVYE ASSORTED CRYSTALS, 45/-. Holders
Jor both types, }/- each. Customers ordering 12 crystals can be
_supphed with lists of frequencies available for their choice.
MORSE TAPPERS. Standard type, 3/6 ; Extra Heavy on Base,
©§/6; Midget, 2/9

- TRANSPARENT MAP CASES. Plastic,
for Maps, Display, etc., 5/6.

DINGHY AERIALS. Ex-U.S.A. Reflector Type, 4/6.
STARIDENTIFIERS. Type ! A-N covers both Hemispheres, 5/6.
CONTACTOR TIME SWITCHES. 2 Impulses per sec., in
case. 11/6.

Postage or Carriage extra. Full List of RADIO BOOKS, 3d.

SOUTHERN RADIO SUPPLY LTD.

11 LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6652

[4in. x 10}in. Ideal

“MY BENNETT
, COLLEGE TUTOR
MIGHT HAVE
BEEN IN
THE ROOM”

PERSONAL POSTAL TUITION

:hxs fncndly, intimate machmg nghr
through his Course. A few of the

WHATCAREER DO YOU WANT?

Architecture Surveying

Building Telecommunications Courses arc listed opposite. Tell us
Carpentry Televisian your subject, We will send vou The
e Y

Art Bennett College Prmpulus and the
Dieset Engines Book - aup.ng famous FREE book “Train your mind

Draughtsmanship English to SUCCESS.” This will show you
:'ﬁ:ﬂﬂ\l;u Geography how you can advance to a better, finer
'u"sr‘-:y iring k:rgl:‘i;;‘;‘ | future by Personal Postal Tuition.
Locomotive Eng. Mathematics I Fill in and post the coupon today.

Machine Cesign Modern Business 1 e— o e .

Methods rr'a I
Patice Subjects

Mechanical Eng.
Motor Engineering

Fumbing Salesmanship | NNETT COLLEGE‘
uantity furveying  Shorthand
Radio Engineering Short Story Writing (Dept. J. 104 PT) SHEFFIELD |
Sanitary icience e /it hecd Pleasesendme the Prospecon L L.y
WHY NOT OBTAIN A
QUALIFICATION? and my free
; 'wﬂ)n[ Tran yowr ward 10 SUCCESE b

AM.A. Struct. E. A(wA'
GEN. CERI. of EDUCATION & R.S.A. Exams.

| ADDRESS

TOWN

Post this coupon NOVY! Rt up=sy
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lirenell

—for the man who wants
most for his money

THE big featurc that attracts cveryone to Brenell
is its magnificent workmanship and the astonishing
simplicity of its mechanism. By clever engineering
methods, production costs have been cut and per-
formance standards raised to new levels. This is
why Brenell can offer you so much more for your
money —a Tape Recorder that will ¢nable you to
make recordings from microphone, radio or disc of
excellent quality in your own home. Send for
the Jiterature and get the facts about the many
Brencll cxclusive features without delay.  Available
from all Hi-Fi and Tape Recording specialists.

BRENELL FEATURES

® Heavy Durzlumin Baseplate e Three independent motors
® Three speeds: 33, 74 and 15 i.ps. ® Takes Bf inch Recls
® Foolproof drop-in rape loading e Instant stop without
tape spill  ®  2-knob interlocked control @ Magic Eye
Recording Indicator @  Fast re-wind in 45 seconds @  Azimuth
sound-head adjustment @ Digital Rev. Counter (optional extra)

Brenell Mark IV Tape Recorder  Brenel! Tape Deck only 22 gns.

{including 1200 ft. of Tape) Ercnell Pre-Amp Unit 164 gns.
comgplete in cubinet as shown  Brenell Power Pack £4.18.04.
53 gns.  Rev. Counter (if required) 30.-

In casc of difficulty write to Sole Manufacturers :

Brenell Engineering Co. Ltd.

tA DOUGHTY ST., LONDON, W.C.I. Phone: HOLborn 7358
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RECEIVERS & COMPONENTS AMERICAN MAGAZINES.  Year's

RATES : 56 per line or  part subscription Audio 35/., *‘ High
age five words to line. Fidelity " 50/-. Spec. copies 4/. & 50
extra, ea. Cat. free. WILLEN LTD. (Dept.

7 o thereof. ave
T.Vv. TUBES, 30'-, with cathode .mininam 2 lines, Box No.

heatcr shorts) 15/- with burn; carr. Adyertiscments must be p d and 40». 9. Drapers Grns.. London. E.C.2.
cxtra,  Ideal for testing; good pic- {‘lilx:ll"’s-‘“ ‘l'" - r\l‘“'“ —_

e g tvpes ¢ sizes. a8 Manager, ‘' Practica .
:‘lllllc;l{il'P.lllDU}Ié)(Eg& |8((1)sé72(;< Rof:?ox;g | Tower | iouse, Southamnion . Replacement Components fromM.FOY
Rd.. Manor Park, E.12. (GRA 6677.) St JLonton R CS, PANL, recognised for many years as

the unique one-coal black crackle
OSMOR NEWS.” Components lists | POWER IN PACKETS.—Large volts. | finish: brush applied;~ no baking.
for = P.W.' Consul Car Radio and {small volts, long volts and short | Available by post in 4th pint cans

- R. Constructor = Beginner's S.W. | volts—in fact in all shapes und sizes. | at 3/6 from: G. A. MILLER, 255,
1-valver on  request. OSMOR, 418, | In spite of an unprecedented demand. | Nether St., London, N.3
Brighton Road, S. Croydon. (CRO { we still hold good stocks of many
IR sizes. Still at the right price. Stamp { CHECK YOUR TAPE RECORDER.
= — — | for list. Hts, suitable model control, | We supply standard Tapes recorded
THE MHIWAYMAN. A new super | radio, ete Ex. 105 x 1.3v.. 8 for 6/9; [on the first 130ft. with Hi-Fi fre-
Portuble Radio for the homce con- ! 120v. small. 6 for 8/6, 12 for 13/6; | quency test recording at no extra
structor; all dry 4-valve superhet 'BI01 (674v.), 4/6 ea. 3 for 12/-;  cost. Scotch  Boy,  600ft. 21/-,
with Ferrite rod werial, casy wiring @ 87 x 64 x 4v.. 10/6; 162 % 12 X 3v.. 10/6; 1 1,2001t. 35/-, BISPHAM RADIO
dingrams and instructions, 1/6 (post ' 90 x 45 x 3 x 1iv.. 6/6, cte. All inc, | LTD..

I ADIO EXPERIMENTAL ! p. and p. You cannot buy bctier !
PH()DUCTS LTD., 33, Much Park , DIGGINS, 129-131, Radnor St.. Man-
s1.. Coventry. . chester, 15.

MAKING YOUR OWN? Telescopes, , DO YOU EVER repair Radios and
Fulargers, Projectors. or in fact, | T.V.s? Then you require a Service
wnything using lenses. Then gel our | Sheet. We have 1,000s and 1,000s of
booklets  ** How t“ use  Ex-Goy. the actual ones used by the trade.
Lenses & Prisms,” price 2/6 ca. | for sale or hire! s.a.e. with enquiry.
(umpwhemnw‘ lists of optical. radio ; You also requirc our new, larger
and  scientific eguipment free for | Catalogue. packed with exact re-
s.w.c. H. W. ENGLISH. Raylcigh | placement and servicing components.

vool.

TELEVISIONS, NEEDING ATTEN-
TION, 9in.-10in niodels £4/10'- each.
12in. models £6/6/- cach, 15in. models
and Philips Projectxon models
£11/10/- each; immediate despatch;
carriage paid. BARKERS, 325, Brock-
ley Road. S.E.4. (TID 6752.}

AERIJIALITE CONVERTIBLES
(McMichael), Band 3 converters,

12d.. Hutton, Brentwood, Essex. price 1/-. M. FOY. 6. Wykebeck ! Channels 6 to 13. in-built beautiful
Gardens. Leeds. 4. ! walnut tables; original price £18/18/-;
SERVICE SHEETS FROM M. FOY ’ — ——e— — — — inow &£6/15/-; carriage paid; maker's"

T.V. AND TUBE BARGAIN, 9in. . guarantee. TOMLINS. 127. Brockley
MIDDLESBROUGH Largest  Stocks | £3/10/-  (12in., 14in.,, 15in.. 16in., i Rise. Forest Hill, S.E.23. (FOR 5497.)
on N.-East coast. Radio, TV com- | 17in., £5 cucl). Over 100 second:
ponents, FM Kits, Gran. Cubinets. ! hand T.V.s in stock, cheapest in, TAN IN 24 HOURS.—Super-tonic
Tupe Decks, Leak Amplifiers, Vulves, | London. 'Trade enquiries welcomed. | Sunray Lamps, Ultra-violet Infra-red

ete,  Callers only. PALMERS, 106, " Phoue : LADbroke 1734. Call ; ' combined; automatic exposure; con-
Newport Road. (Phone: 3096 C. EDWARDS. 1070, Hurrow Rd.. trolled emission: all mains. Listed
o - P N.W.10. £7/10/-.  Our price 80/-. S.A.E.
SERVICE MANUALS.SHEETS. Tcl/ illustrated brochure. Dept. 100.
Rudio for hire, salc and _ wanted. | SERVICE SHEETS. - Over 500 } SCIENTIFIC PRODUCTS, Cteveleys.
SAE. enquiries. J. GILBERT { between Trader Nos. 400,/1,000. | Lancs.

(P.W.y, 24, inth\lllc Gardens, | Offers. Box 283, c¢/o * Practical

London. W.12. . Wireless.” fil'zELEVISlelNSé 39i1}]. mlodels J:‘i7l1()/-i
— — X in. models £13/10/., 12in. 5-
LOUDSPEAKERS repaired proniptly. i VALVES, all types, cheap, guaran- |nodels £$9/10/-/ealc g lan“ wco}i'i’,',’é’;
MODEL LOUDSPEAKER SERVICE, | teed. Send s.a.c. for lists to V.| carriage paid. Send for list.
Bullingdon Rd., Oxford. gVYLIE, 6, Fairficld South, Kingston, ! TOMLINS, 127, Brockley Risc, Forest
urrey. Hill. S.E.23.
AMERICAN TRIPLETT MULTI- ! S-E.23 (EOE )
METERS, 0-5,000v A.C./D.C., 0-500 WANTED GUARANTEED TELEVISION, 12in.

D.C., M.A., 0-250,000 ohms., £5/10/- -~ — !5-Channel models_ first-class picture.
cach,  V.HF. 1124 Receivers, cusily | ALL TYPES of Vulves required for : £26 each. carriage paid. THE
canverted to TV sound. amafcurs. !cash, State quantity and condition. | GRAMOPHONE SHOP, 19-21, Brock-
cte. 31 Me/x-40 Mce/s, 17.6 cach, plus  RADIO FACILITIES LTD., 38, Chal- ley Rise, London, S.E.23.

4’6 carriage.  S.AE. for list. H.  cot Road. N.W.1. (PRImrose 9090.)
JAMES, 175. Brettenham Roud, Wal- — - — —— -
Umm\t()w Fll WANTED Valves EY531. 6CH6, 10F1,
‘PLBI KT61. 611, FwW4'500, 20D2.
20F2, 10P14. Pl'umpt cash. WM.
'CARVIS LTD., 10 North  St.,

New, Larger Catalogue from M. FOY.

'I;he “NEW WAVEMASTER ”
Transistor M/L wave Superhet Portabie

NEW uand used Valves and Compon-
ents at low prices; all guaranteed.

Tixts  6d. Scrviee Sheets, s.a.c.  Leeds, 7. No Aerial or Earth required
ongquiries., J. PALMER (PW», 32, -~ — —————————- ey Matched ** PERMACO of
Newsden Lane, London, N.W.10. i GLASGOW, Cameras bought  for Transistor Coils SECIEREEIE:

{ cash or taken part cxchange for

Three LF. sgaias double-wound potted

F_OR IMMEDIATE DISPOSAL ! Tupe Recorders. Players. or Ampll- I.F.T.5, 47

#leclrostatic Loudspeakers (Isophon | fiers., VICTOR MORRIS, 406, Argrle Push-pull OQutput, Ii-Flux Llliptical

STH-B7), 5/- Collaro 3-speed auto-  8t.. Glasgow. C.2. E;‘,’ﬁ‘,‘kdgsemb]ed on  pre-fubricated
i 0 - i 1, 0l S1LA as L . St "1¢"

T A T ARG et ate. . WANTED — T°R_ Stations, _tvpes '| Chassis.

&5 (COLLARQ, dspecd 2ulo- . RTI8 ARG:L, AN ARC-3,  TRig3a.

TR1435, TRI936, T/R1987, W, S62.
Telephone and Telegraphic Terminal

A.C Designed around the Ediswan range of
TOP HAT Transistors.

A Portable that is new with # startling
performance.

mixer Gram. unit.
A.C.. £71/10,-. Horne{ Cyecle Hooler
ctally complete with  batteryy, 26,

12in. P.M. Loudspenkers, 3 ol = Units —tracked or cucased). types | A1} components available separately.
20 -. Luxury Ferranti cleciric Alarm 1+4, Mk 11 ,1 1. 8 +-Dx. '3,.(’“[.”" Circuit and Assembly Data with Com-
Cluock. A.C. mains. 40,-. Wavox in- R. GILFILLAN & CO. LTD.. 7. High l ponent List, 1.6.
Visiblr  Radio Aetial, 1/-, Valves, !Str&et_' Worthing, Sussex. (Tel.: TR \'F\\ "TRANSISTORT )
niw. boxed. 128L7. PENi6, K1z4l, ; Worthing 30181. o s s b ST
K144, SP61, VU111, 2/6 cach. Plcase er:] é;’r?_\,tila.';x\ ‘i?f ‘;)(E“(‘li'(llllgll?l
allow for  post and packing all FOR SALE G-voit dvy battery.
orders. MAZEL RADIO. 124-134. i Complete Kit of Parts. including pre-
Tondoun Rd. Manchester, Lancs { AERIALS diurect from munufacturers. fabricated panel for ease ol assembly.
"n] Ardwick ‘3507 F.M. Indoor Dipole with mast and 4 Transistors, with new Mio
——— base. 12/8; H ditto, 22 6; Outdoor Combonents, Circult and
Elslone Translormers from M FOY Dipole with chimmey lashings. 37,6 Data (less speakel and batt
— H ditto, £3/5/-. 'T.V. 5 Element. 75s. 0d.
V b - . R i 1
ATTENTION 1 he tamods Sono- | bund 3, ch‘mmlx 8-10, finest quality. TR g of COENmrs

mag - Adaptatape © pre-amplifier is | with #ft. cranked must and universal N, UeLtd Y
now fitted to the Clo]l‘uu MK. IV | clip. 45/+; with lasbings, 57/6. Best a\allﬁ;trtzll(le(114’;?{‘;‘/}3%?81[3}(?1_045(4
iupe deck und now incorporates pusit y value in Englaund.  Trade supplicd. OSMABET, LTD
pull oscillator. complete with power § Coaxial Cable. best only, 9d. vd. s 4 > .
puck. 40 gns. Eaxy terms and fuil ! Aerinl  list  tor su.e.  Hlustrated 14!"‘"»‘"le“‘l-'\'!""""h'""-'"'""""-
\mcmcallon on lrn-quest RSOUI‘\‘U parts llisl. ﬁﬁth dml tcclfuucul v(‘J]nt:\, “"Imleealé nl,f:l Lepoit

TAPE VISION, 'The Tape ccorder | ete., 1/-; wll goods post free. rite § - :

ang D Specinistc Lot Pracd | for details - SKYLINE WORKS. SIS Ll (S, B
Street, London, W.2. (PAD, 2v07.+ | Burnsull Rd., Coventry. (Tel.: 60418, ahlels o, N7
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SITUATIONS VACANT

RADIO TECHNICIANS !N CIVIL
AVIATION.—A number of appoint-
ments are available for interesting
work providing and maintaining
aeronautical telecommunications and
electronic navigational aids at aero-
dromes and radio stations in various
.parts of the United Kingdom.
Applications are invited from men
aged 19 or over who have a funda-
mental knowledge of radio or radar
with some practical experience.
Training courses are provided to give
tamiliarity with the types of equip-

ment used. Salary £561/10, - at age
25, rising subject to a practical
test) to £671. The rates are some-

what lower in the provinces and for
those  below age 35. Prospects
for permanent pensionable posts for
those who qualify. Opportunities
for promotion to telecommunications
technical officer are good for those
who obtain the Ordinary National
Certificate in Electrical Engineering
or certain City and Guilds Certifi-
cates. Thc maximum salaries of
telecommunications  technical  offi-
cers are: Grade III. £830: Grade II.
£980: Grade I, £1,190. Apply to the
MINISTRY OF TRANSPORT AND
CIVIL AVIATION (ESB1/RT), Berke-
ley Sgquare House. London, W.1, or
to any Employment Exchange i(quot-
ing Order No. Westminster 2109).

LABORATORY STEWARD
for advanced radio and
laboratory. Should have
experience of radio or
equipment. O.N.C. in Electrical
Engineering. or C. G. Inter-
mediate Certificate in Telecommuni-
cations or Radio Servicing would be
an added qualification. Part-time
day release granted (under 21} for
approved studies. Salary :  Under
21, £215 (at 16} to £317/10/- rat
201, 21 and over, £424-£552 accord-
ing to age. qualifications and experi-
ence. Apply to the CLERK TO THE
GOVERNORS, Scuth East Essex
Technical College, Longbridge Road,
Dagenham.

ASTRAL RADIO PRODUCTS

‘HOME RADIO,” 32 page illustrated
booklet. Simple wiring instructions for
Crystal Set. 1. 2, 3 Valvers, 2/-, post 3d.
TRF COILLS, Speclﬁed for * Bedside Push
hulton 4, * All Dry 3 Band. 3. * I'ush-
button 4. etc.. 66 pr., post 6d. Push-
button Unit wn,h modification data 7'-.

DUAL WAVE HEF Coil, Specifiéd for
amer Al Dry Portable,” * Alodern 1
er,” *Modern 2 Valy (- B 7 G Battery
4 3. po
Cx 1t ‘(25 in cans. Extra

required
electronics
practical
electronic

88 pr.. post 6d,
3 8 each, post 6d.
5'-. post 4d.
HO K (Osmor QCI) 6 9, post 4d.
Crystal Set Coils, L. & M.W., 3 6, post 3d.
82 Centurion Road, Brighton

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

‘THERE 1S a national shortage of
Mercantile Radio Officers. Why not
rmake Communications your career ?
You can be assured of a sea-going
appointment after qualifying at The
School of Marine Radio and Radar
(A.S.T.y. Hamble. Southampton.
For detaiis, apply Cocmmandant,
quoting A.12.

SKILLED RADIO MECHANICS.—A

large organisation has vacancies for
men who are prepared to {ravel and
work anywhere in the world. Periods

abroad from 6-24 months. Salary
£75 per month, plus all found.
Candidates must be single. medi-
cally fit. and have a good know-
ledge of radio theory and practice.
Write Box P.W.360, c/o 191,
Gresham House, E.C.2.
EDUCATIONAL

CITY AND GUILDS (Electrical, etc.)
on '‘no pass—no fee’’ terms. Over
957 successes. For full details of
modern courses in all branches of
Electrical Technology send for our
144-page handbook—free and post
free. B.LE.T. 1Dept.  242A), 29,

Wright's Lane, London, W.8.
LEARN IT as you do it—we provide
practical equipment combined with
instruction in Radio, Television,
Electricity. Mechanies. Chemistry.
Photography. etc. Write tor full
details to EM.I. INSTITUTES, Dept.
PW47. London, W.4.

A.M.1.Mech.E., A.M.Brit.).R.E., City
and Guilds, etc., on " no pass—no
fee ” lerms: over 959, successes. For
details of exams, and courses in all
branches of engineering, building,
etc.. write for 144-page hundbook,
{ree. B.LE.T. (Dept.  242B), 29,
Wright's Lane, London, W.8.

T/v and RADIO.—A M.Brit.1.R.E.,
City and Guilds, R.T.E.B. Cert., etc.,
on *no pass—no fee ' terms. Over
957, successes. Details of exams.
and home training courses n all
branches of radio anda T/V; write
for 144-page handbook tree. BIE.T.
iDept. 242G}, 29, Wrignt’s Lane.
London. W.8.
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WIRELESS.—Day and Evening Class
instruction for P.M.G. Certificate of
Proficiency and Amateur Wireless
Licence. Morse instruction only if
required, zlso postal courses. Apply
T., LTD 179, Clapham Rd.,
London,

THERE IS a national shortage of
Mercantile Radio Officers. Why not
make Communications your career ?
You can be assured of a sea-going
appointment after qualifying at The
School of Marine Radio and Radar
(A.S.T.y, Hamble, Southampton.
For deta:l&‘ apply Commandant.
quoting A.12

BEG!NNERS MORSE RECORDS
(LP. 33} Complete course with
hooklet, designed to pass G.PA test
at 12 w.p.m. easily. Only 45/-. Send
P.O. now., course by return, 45.
st')een Lane, Purley, Surrey. (UPL
2096.)

INCORPORATED Practical Radio
Engineers home study courses of
Radic and TV Enginecring are recog-
nised by the ‘rade as outstanding
and authoritative. Moderate fees to
a limited number of students only.
Syllubus of Instructional Text is free.
*The Practical Radio Engineer "
journal, sample copy 2/-. 6,009
Alignment Peaks for Superhets, 5 9,

Membership and Entry Conditions
booklet. 1/-. All post free from the
SECRETARY. 1.P.RE. 20, Fairfield
Road, London N.8.

FREE ! Bmchme giving details of
Home Study Traming in Radio.
Television. and all branches of

Electronics. Courses for the Hobbv
Enthusiast. or for those aiming .t
the AM.Brit.].R.E.. City and Guilds,

R.T.EB.. and other Professional
examinations. Tramm with the college
operated by Britail's largest Elec-

trcnics organisation. Moderate fees.
Write to E.M.I. INSTITUTES, Dept.
PW"B London. W.4.

WIRELESS See the world as a
Radio Otficer 1n the Merchant Navy

short training period; low
scholarships, etc., available.

ing and Day students. Stamp
prospectus. WIRELESS COLLEGE.
Colwyn Bay.

'RADIO AND TELEVISION
COMPONENTS

All parts in stock for :

[ Viewmaster, Soundmaster, Teleking, ete.
Easy Terms available.

2id, stamp (only) for Catalogue.

JAMES H. MARTIN & CO.

LAN

FINSTHWAT' SWHY BRIDGE,
LLY 5.

RADIO VALVE SUPPLY
GLAZEBURY, NR. MANCHESTER
VALVES GUARANTEED
76 ELOL

EF80 % 3/6|12AT7 8/-|357¢ 66
ECIB0 9-EF02 b/-12SL7 5-|EB34 2~
Ez80  8-15v3°  7-l6SNT  éiglvsio 4-

Y51 96524 VBl6ACT 5/8/R10  4-
EF91 6 - 12AU7T 7/6(6F6 6/6C8 6 -
EF50 36'12AX7 8/-6V6G 6/6l6C2  6-

Postage 6d.

DO IT AT

feedey units, communications. set, ete,

1o get professional results first time !
hundreds of testimonials received.
NEVER BEFORE 1A HERER
TO NOVICE AND EXPERT

RODING LABORATORIES
Christchurch,

Hurn Airport,

llﬂ\llal

It is so easy with the
RODING HOME CONSTRUCTOR’S HANDBOOK

Our latest issue is heautifully printed with a full colour cover !
Packed with technical data, set building and servicing hints, facts
and formulae, resistance colour code. soldering hints, descriptions,
full parts lists and cirenits of modern receivers, tape recorder.
Send 2 6 (plus 4d. post).
' Easy-as-A.B.C.”” FULL SIZE Construction sheets for any of these
units are available FREE with orders enabling even the beginner
This claim is confirmed by

A BOOK SO VALUABLYE

111A Standard

150 Extra Play
400ft. on 5in. spool,

Emply Spools,
5in.. 3/6 : 51in.. 3,9 ;
I’nl\oalul Lewder |

in. x 66ft., 3/-.
Fape Splicer.

ponents,
Speakers. etc., ete.

Hants

SCOTCH BOY TAPE AT THE NEW LOW PRICES

800ft. on 5in. spool, 16/-.
1,2001t. on 7in. spool, 27 -.

1,800ft. on 7in. spool, 50:-,

{in. x 150ft. Green or thte 3/6.
hY 41 Splicing Tape.

ptoy Soldering Iron.

,\ﬂ iatite T.C.D. (Converter). Ch. 2'9& 10, £10/10/-
Low Joss co-ax eable, 9d. per vard.

Co-ax Plupg~, 1/] ea,

Outlet hoves, 4,6 ea.

Send Gd. in stamps for our catalogue of valves, resistors, com-

books by Bernards and Norman Price, Aerials,

RADIO HAM
155 S\WWAN ARC

850ft. on 51in. spool, 22/-.
28'-. 1,27501. on 51in. spool, 35/-.
H 4m 43

186

230 250 v., 22/6

Co-ax Sochets, 1/- ea.”
Diplexers, 14/- ea.

SHACK LTD,
ADE, BRADFORD, 1, YORKSHIRE.'
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COLLINS TCS TRANSMITTERS. Special offer of these
famous American Transmitters. Frequency Range [.5-12.0 Mc/s
in 3 bands. Employs 7 valves, 2 of 1625 in P.A. Stage, 1625 buffer
and 1625 modulator stage. 3 of 12A6 in Oscillator stage. Radio
Telephone or Radio Telegraph. Provision for VFO or Crystal
Control. 4 Crystal positions. Has Plate and Aerial Current
meters. IN BRAND NEW CONDITION. ONLY £12.10.0
(carriage, etc., 15/-).

WIRELESS SET NO. 19 Mlk.1l.—The famous Army Tank
Transmitter-Receiver. Incorporates ** A "' Set (TX{RX covering
2.0-8.0 Mc/s, i.e. 37.5-150 metres), ‘"B '’ Set (VHF TX/RX
covering 230-240 Mc/s, i.e. 1.2-1.3 metres) and Intercommuni-
cation Amplifier. Complete with I5 valves as follows : 6 of
6KX7G. 2 of 6K8G, 2 of 6V6G. and | ea. 6BBG. 6H6, E1148,
EFS50, 807, and booklet giving circuits, notes, etc. Size 17}in. x
3'in. x 12}in. Magnificently made by famous American firms.
IN NEW CONDITION. ONLY £4.19.6 (carriage, etc., 10/6).
OR with 12 volt Power Unit, £5.10.0 (carriage, etc., I5/-).

AMERICAN COMMAND RECEIVERS. Afew stillavailable.
Top band model (1.5-3.0 Mc/s.). Used, good condition, 65/-,
OR BRAND NEW (N CARTONS, 75/-.

MARCONI SIGNAL GENERATORS TF-390G. Frequency
coverage 16-150 Mc/s. BRAND NEW IN MAKER'S ORIGINAL
TRANSIT CASES, with instruction manual.  For normal A.C.
mains operation. A unique OppoOrtunity to acquire Laboratory
Equipment at a fraction of original cost. ONLY £27/10/-.

MARCONI BAND Ill CRYSTAL CALIBRATORS. Fre-
quency range 170240 Mc/s. Incorporates 5 Mc/s crystal for
better than .00| per cent. accuracy. Directly calibrated dial,
internal A.C. mains pack. Complete with spare set of valves and
instruction manual in maker's transit cases. BRAND NEW.
ONLY £4/19/6,

POWER UNIT TYPE 3. Primary 200/250 v. 50 cycles. Out-
puts of 250 v. 100 mA. and 6.3 v. 4 amps. Fitted with H.T.
current meter and voltmeter. For normal rack mounting and
has grey front panel size 19in. x 7in. ONLY 70/- (carriage, etc.
7/6). .

6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA,,
.ffully filcered and smoothed. Complete. ONLY 12/6.

RI155 SUPER SLOW-MOTION TUNING ASSEMBLY.
As used on all late model |155s. Easily fitted to ** A" sets, etc.
ONLY 12/6.

RF UNITS TYPE 26. Simifar in all respects to RF UNIT 27
required for ' Practical Wireless’’ FM FEEDER UNIT, with
exception of Frequency Range. Covers 65-50 Mc/s (5-6 metres).
Complete with valves. and BRAND NEW IN MAKER’S
CARTONS. ONLY 25/- each.

CLASS D WAVEMETER. Another purchase of this famous
crystal-controlled wavemeter which has been repeatedly re-
viewed and recommended in the ** R.5.G.B.”* Bulletin, as being
suitable for amateur transmitters. Covers 1.9-8.0 Mc/s, and is
complete with 100/1,000 ke/s crystal, 2 valves ECH35, two 6-volt
vibrators and instruction manual. Designed for 6 v. D.C. opera-
tion, but simple’mod. data for A.C. supplied. BRAND NEW IN
MAKER'S TRANSIT CASES. ONLY £5.19.6. Transformer for
A.C. modification, 7/6.

EHT TRANSFORMERS. 5.5 kV. (Rect.) with 2 v. | a., 79/6.
7 kV. (Rect.) with 2 v. | a., 8%/6. 2.5 kV. (Rect.) with 2-0-2 v.
1.1 a., 2-0-2 v. 2 a. (for VCR 97 tube, etc.), 42/6 (postage 2/- per
trans.).

L.T. HEAVY DUTY TRANSFORMERS. Ex-Admiralty,
with 230 v. 50 cycles primary. Secondaries 5. 10, 15, 20, 25,
30 volts at 5 amps. ONLY 29/6. (Postage 2/9.)
INSULATION TESTERS (MEGGERS). Read up to 20
megs. at 500 volts pressure, Overhauled and in perfect order.
ONLY £8.10.0.

A.C./D.C. BLOWERS, 220/250 volts 300 watts. Complete
with filter pads. branch for dividing outlet, flexible hoses, etc.
BRAND NEW. ONLY £4.19.6.

POCKET VOLTMETERS.—Read 0-15 volts and 0-300 volts
A.C. or D.C. BRAND NEW and UNUSED. ONLY 18/6.

WALKIE TALKIE TYPE 8. Covers 6.0-9.0 Mc/s. Transmit-
ting and receiving units in metal case, complete with valves.
In excellent condition. ONLY 7%/6.

CRYSTALS. British Standard 2-pin 500 ke/s. 15/-.
200 kefs. and 465 kc/s. 10/- each.

U.E.l. CORPORATION

138, Gray's Inn Road, London, W.G.1 (Phone: TERminus 7937)
Plegse include carriage costs on ALL items.

(Open until | p.m. Saturdays. We are 2 mins. from High Holborn
(Chancerv Lane Station) and 5 mins. by bus from King’s Cross.)

Miniature

PRACTICAL WIRELESS

|

< Push Pull Interstage Transformer Type TTA4.

October, 1957

REPANCO

HIGH GAIN TRANSISTOR COMPONENTS

STANDARD RANGE

Ferrite Slab Aerial Type FS2, Designed for Long and Medium
Wave reception with transistor portable superhet receivers.
Slab size 51in. x §in. x 5/32in. Complete with fixing brackets, 13/6.
Combined Oscillator and Ist I.F, transformar Type OTI.
13/16in. sq. x |#in. |.F. Frequency 315 ke/s., 11/6.

Ind L.F. Transformer (315 K¢/s.), Type TT2,, 5/-.

3rd I.F. Transformer (315 Kc/s.), Type TT3, 5/-.

I.LF. Transformers enclosed in iron dust pots with slug tuning.
Razio | :1
C.T. Stack size I§in. x | 1/16in. x 7/16in., 8/6.

" Push Pull QOutput Transformer, Type TT5. Racio I15:1 C.T.

' Oscillator Coil Type XO8, Medium Wave only.

(Size as TT4.) Matched to 3‘ohm speaker, 8/-.
MINIATURE RANGE.—For pocket receivers.

Ferrite Slab Aerial Type FS3. Medium Wave only.
fixing grommets, Size 3in. x ¥in. x 5/32in.. 7/6

With

Overall size

tin. dia. x lin. Enclosed in Ferrite pots, 5/-

I.F. Transformer Type XT§. Suitable for Ist and 2nd I.F. 455 Kc/s.

Size kin. sq. x |1/16in., 10/-.

I.F. Transformer Type XT7, Designed for 3rd |.F.T. or detector

I.LF.T. 455 Kc/s. Size as XT6, 10/-.

Push Pull Interstage Transformer Type TT9. Ratio | : | C.T.

Radiometal Core. Size ¥in. x in. x 13/32in., 12/6. .

Push Pull Output Transformer Type TTI0. Ratio 8:1 C.T.

Matched to 3 ohm speaker. Size as TT9, 12/6: !

Practical and Theoretical circuits enclosed with each Repanco
Transistor Component.

Send S.A.E. for complete list of Repanco Quality Components,

Wholesale Enjuiries and Export’:
REPANCO, LTD.,,
O'Brien’'s Buildings,

203-269, Foleshill Rd.,
COVENTRY
Tel. : 40594

Mail Order end Trade :
RADIO EXPERIMENTAL
PRODUCTS, LTD.,
33, Much Park St,
COVENTRY
Tel. : 62572

COVENTRY RADIO

Compcenent Specialists since 1925

We have now trebled the size of our

premises in order to supply a larger

range of Components, Amplifiers and
Hi-Fi Equipment.

Send your enquiries to

Dunstable Road, Luton, Beds.

182-191

New Telephone No.: LUTON 7388-9

ENTER THE ELECTRONIC FIELD.
THE MECCA OF THE FUTURE.

Start with a Kave Relay Kit.

Wil make up 2 complete P.O. type relays, with
various interchangeable contact banks. Sup-
plied complete with tools for
assembling and adjusting.
£5/|3/6 post paid.
Cash with order or "C.O.D.,
or £1/3/6 Deposit and 5 monthly
payments of £1.

KAYE ELECTRICAL
MANUFACTURING CoO.
(PW),

Havelock Works, Havelock Place,
Harrow, Middx,
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Best Buy at Britain’s

HRO COM ,\ll \l(‘kl JONS RECEIVERN, 50 Kes to 30 Mess,
S meter. etc.. 18 Gns, Send S.A.E. for full details.
IthQ\ RIu( ‘EIVERS. 8 valve superhet using 5 X ARP12's and
3 x AR8's covering 2-12 Mc:s. Contains vibrator pack and 34~ speaker
and operates from 6 volt battery, consumption 11 amps. Housed in
metal case 13in. x 12in. x 11in. Complete with valves and circuit.
Aerial tested and in very good condition. £4.7.6. Cari. paid.
SPECIAL BARGAIN—R.F. 24 UNITS.—20-30 Mocrs. Brand
Boxed. 76, plus 2 6 postag
TUNING DRIVES. Modernise vour R1156 with this latest drive
as fitted to the model * N.”” Complete. Easily ftted. 12 6.
\’IBR ATOR PACKS. Input 6 v. D.C. Output approx. 100 v. at 30
m'amps. D.C. fully smoothed and R.F. filtered. Size 6iin. x 5in. x
2in. Fitted with Mallory 629C Vibrator. BRAND NEW. 12/6.

RCA OUTPUT TRANSFOR MERS. Pri. push-pull 6L&8’s.
Sec. 600 ohms, tapped at 15. 7.5 and 5 ohms. Tertiary winding
fox ‘negative feedback. Handles 20 watts, Potted,
of RCA amplifier supplied FREE. Brand new. 27 6.

MAINS TR \\SF(DR E ns Input 200 to 250 v. 50 ¢'s. Outputs

275-0-275 v. 100 mA. ;6.3 v . :5v.3a.(Govt. ratings), 4x4{x4in.

high. Upright Mte! Brand new. 32,6, postage 2.6.

MAINS DIEMMERS, 300 ohms, 300 watts, 1 amp. BERCO. Brand
6

Circuit

5. 9 mlmatule insulated. Igranic jack sockets, fitted
In metal box 3 x 3} x 6 in. Brand new. SNIP. 1216. p0=baxe 16.
TWO- \\’\\ \I(DR\I- TRAINING SETS, WT 3. Consists of
two valve oscillators (ARP12's) tone with pitch connol) for one or
two operators. Has pxo\'iﬂon for creating ' Atmospherice.”
In polished oak case, 124in. x 10in. X 8in., wt. 16 Ibs. Complete with
valve% leads. 2 keys, 7- way terminal board, circuit and instructions
hut te teries and ‘phones. Ideal for Cadets, Scouts, etc. SNIP.
19/6. plus 76 carriage. Headphones for above. 10:6 pair.
RESINTORS, Latest miniature lnsulaLed Dubilier } wati tvpe
BTS. Wire ends. Useful values. Y 10/~ for 100 assorted !
j and { watt. Erie, etc..1gross axsmted 10-.
FIEL l) TEL) {1 o Axmv tvpe D, Mk. 5, Buzzer calling. ldeal
h)l building es. farm. workshops. etc. Complete with handset
nd batteries. Tested belore despatch. 39,8 eac
“l ‘FAL l(l<( TIFIERS, 230 v. 60 m/amps. 3 6:230 v. 100m amps. §'-.
AVOMINORR |1 THER CASES. New, with strap, 7,6,
CAR AMMETERS. 30-0-30 amps. 5/-.
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS

CHARLES BRITAIN (RADIO) LTD.
11 Upper Saint Martin’s Lane, London, W.C.2

TEMple Bar 0545
Shop hours 9-6 p.m. (3-1 p.m, Thursday).

Open All Day Saturday

PRACTICAL WIRELESS
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© AC/DC QUALITY 4-WATT

AMPLIFIER

3-Valves

NEGATIVE FEED-BACK
SEPARATE BASS AND

TREBLE CONTROLS

giving HI-FI guality.

Valve line-up :

UBF#80, UL41, UY4l.
Complete with Speaker-

Transformer and Knobs.
Factory-built and tested

and fully guaranteed.
Overall response 40, 13K CPS

. . b ost
Radiogram Chassis £5.5.0
4 Valves. AC/DC. S
L.W., M.W. ‘
Complete with Glass Dial Lalest-type |
Collaro 4-Speed |

| ond K ok, “Hiahen. |
RECORD
PLAYERS

quality components. \
| Factory-bullt and tested. | |
Aligned and calibrated
ready for use, ! ’
Brand New and |

Guaranteed. F
1 Pot Turn-over Crystal Head.
£8- 5-0 Paid. Boxed as received. !
Fuly gnaranteed.
6”"—-8"—10" MATCHED

SPEAKERS AVAILABLE.

| SreRkens AV £8.19. 6

CHARLES WILSON
18 UPPER GEORGE STREET, LUTON
Phone 1722

CHASSIS

Let us supply the chassis for your set.

FIRST-CLASS
RADIO COURSES. ..

COPPER WIRE
ENAMELLED, TINNED, LITZ, I
COTTON AND SILK COVERED.

RESISTANCE WIRES,
| o2.. 2 0oz. & 4 oz. REELS.

We are specialists in this field and actual
makers of aluminium chassis. Supplied
either plain or with the large and
awkward holes zlready drilled.

UNDRILLED

ALUMINIUM CHASSIS

4 sides |} in. deep
Welded Corners

7in. x  4in. ... a0 . 4/3 ea,
9in. x  6in. ... a0 . 5/6ea,
1lin. x  7in. - ... 6/6 ea.
13in. x  9in. . 1/9 ea.
14in, x 1lin. . er 9/-ea.
2 sides 2in. deep

7in. x  4in. ... 3/~ ea.
9in. x  6bin. ... . 4/- ea.
1hin, x  7in. ... e 4/9 ea.
13in. x  9in. ... . 6/-ea.
14in. x llin, ... o0a .. T/6 ea.
16in. x l4in. ... . 976 ea.

Send sketch of your requirements for
prices by return to :—

Oliver & Randall

LIMITED

53 Perry Hill, London

S.E.6

( GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification, Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how!

——— FREE GUIDE -——

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success-compelling qualifications as
| A.M.BricLRE, City and Guilds
Final Radie, P.M.G. Radio
Amateurs, Exams,, Gen, Cert.
of Educ., London B.Sc. (Eng.),
A M.I.P.E,, AM.L.Mech.E.,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of
SUCCESS OR NO FEE
.Wn'(e now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDID 1885—OVER
b —— — 150,000 SUCCESSES m__{
NATIONAL INSTITUTE OF
ENGINEERING

(Dept.L“I). 148, HOLBORN,

DON, E.C.I.

www americanradiohistorv com

All gauges available.
B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets. |
EBONITE AND BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE COILJ
FORMERS AND TUBES,
ALL DIAMETERS. |
Latest Radio Publications. .
SEND STAMP FOR LISTS

SPECIAL OFFER

G.E.C., B.T.H. & WESTINGHOUSE |

GERMANIUM |
CRYSTAL DIODES|
I/- each.

Diagrams and three Crystal Set Circuits
Free with each diode.
A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make this
attractive offer.

CRYSTAL SET
INCORPORATING THE SILICON
CRYSTAL VALVE
Adjustable lron Cored Coil.
RECEPTICN GUARANTEED
Polished wood cabinet, 15/-, post 1/3
A REAL CRYSTAL SET, NOT A TOY

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4

Postage 2!d.
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TELETRON TYPE FX. 25 '

ﬁ:ﬁiﬁmﬂﬁﬂ B

Self-tuned, Dual- “a\c Ferrite Rod
Avrial, sach.

Designed for use in pocket Tran-

sistor receivers.  Descriptive folder

with circuit-component layout. and

wiring instructions for a  three-

Transisior regenerative receiver. Price
carth or tuning con-
Operates speaker
parts,
avail-

6d. NO uceriul.
denser required.
from 3 Penlight cells. Al
including cabinet and chassis,
able from component slockists.

=h

=]

[‘EL:TW"I
i MLy
Miniature Transistor 1FTs & Osc:
coil for 315 ke's, 66 ca. FRM/2 |

‘Transistor Ferrite Rod Acrial, 10/-,
Muilable from component stockists. :
Stamp for complete lists and circaits.

THE TELETRON Co. Ltd.
266 Nightingale Rd., London N.9
HOWw 2527

ALFRED PADGETT

40, MEADOW LANE, LEEDS II !
Tel. : CLECKHRATON 99 ;
!

NSPECIAL OFFER.—Brand New in cases .
ihe following five sets. Frequency Meter
BC-906-D. _Range Calibrator BC-049-A,
Indicator BC-936A. Radio Receiver. BC-
1066-B. Signal Generator 1-996-B. All the
£4:5:0. Carr. 15.-.

loe for

‘U0 BE UNIT.—BC 929A complete with good
3BP1 3in. Tube,
£1 50, carr. 7.6.
1154 MOI
and
12 6.

less valves and motor,.

. N.—Complele with Valves
Clean condition, 17 6. Carr.

Meters,
1

8
~ TAL OFFER.—Red Spot Transistors.
76 each. Crystal Diodes, 10d. each. Post
2:d. cach.
MINED B.A, NUTS }\NI) BO1,U's.—Hall
a pound box. 1/6. Post 1.6,
J VUM METAL RUECTIFIEI
100 mills., 5,-. 120 volts, 60 m
. 16. All12 months' guarantee.
Towt 16 €ach. !
< JIOKE,—-3 H. 150 mill, 26. Post I° 1
COAXIATL, PLUGS AND SOCKI
8, complete  Post 7d. 4'6 per doz., pmt
Hree.
BOTTLES OF SWITCH CLEANE - | W
Gl Post |-,
RADIO \ AL \
antee. Post 0d,

valves and power

L(‘\\
6.

—With
valve :
lf.’thVl 4.~
12H6M, 18
12A6M, 4 6
807 1 Brit.., 4-

90 days’ eguar-
doz. losi~ less
12SG7M, 4 - ;

(128K7M, 4 -
2 6 :

. 94,13

9. 13 . EF
= ; GGs, 36.

a8 i, 3-. 6C6,

5CH, 6AC5.4-; 6
s ;. VRes, 1-; :
36 2i0L,16: DLSIU 26 5L 1G.66
CVul, - 16. VUL 16; VU
16 : ACy P 26 7143, 16 11
16 ET'w, 66;: 6J6, 36 ; 6V6UT, 7.-
L3NT, 8-

I Shop Hours :
(;' 9 a.m.-5.30 p.m. Thursday, 9a,m. to 7 p.m.
: Saturday, 9 2.m. to | p.m.

PRACTICAL WIRELESS

The NEW
EDDYSTONE
«870°

PRICE
Inc. P. Tax
0000006006000 00000O0COCCS |

* Four wavebands giving wide
coverage.

* Gear drive, flywheel control-
led tuning mechanism.

* Clear horizontal scales.

* Vernier logging device.

*, Good quality with ample
volume.

* Good performance and
selectivity.

% Operates equally well with
AC or DC mains.

* International type valves,
easily replaccable.

& Two-tone finish metal cabinet
with chrome relief.

* Built-in mains filter.

% Choke smoothing, for low
background noise.

* Semi-portable, weight |1}
Ibs., size L1 14" Tx £3/10"; x

€3/,

Small in size—

reasonable in price and
MIGHTY IN PERFORMANCE,
and

p"nn 2

in stock at:
14 SOHO ST.,, OXFORD ST.,, LONDON, W.1

Webb's have special facilities for
" prompt delivery at short notice to all
. Thames side docks, ]

Telephone : GERrord 2089.
Mon.. Tues., Wed. and Fri

www americanradiohistorv com
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GOING IN FOR
TAPE RECORDING?

.. . we recommend the

D e

or yours for 55,'
DEPOSIT

NO INTEREST TERMS

4 watts output—3 hours playing

time -3  speeds. Completely

automatic opearation ensures tap:
is not handled.

Write for details to :
E. & . THE RADIO CENTRE

33 Tottenham Court Rd., London, W.1
Tefephone : MUSeum 6667

—

UNIVERSAL TYPE SIFUNTS for use in
multimeters. 1%, accuracy for any 1 mA.
or 500 A meter. Only one simple adjust-
ment to make. no calibrating meter re-
quired. With instructions. Guaranteed
one year. S5)5 (1 mA.) covers 1, 5, 25, 100
and 500 mA. 851 (1 mA.) covers 2, 10, 50,
200 mA. and 1 amp Price 15/6.

SHUNT for 1 m:\. 100 ohm METER.
Ranges 10, 100, A., 1% accuracy, 7/6.

SHUNT 500 ohm METER.
Ranges 5, . 1%, accuracy, 7/6.
Westinghouse Metu’ Recuﬁel 1 mA 14 -.
1 pole 18-way meter switch, 8-

SWITCHED DLECADE UNITS. Yaxley
type switch, 0 to 100 chms 19, in ten 10 ohm
1", steps. 17/6 ; ditto but 1,000 ohm max.
176 ditto hut 10,000 'ohm max., 20/-.
0-10, O(YJ pI~ in ten 1,000 pF 2Y, steps, 17' H
0-0.1 #F in ten 0.01 xF 2°, stens, 20/

1

ISION CONDENSERS, 1 pF 29,
0.01 2%, 100 pF 1%, 6/6 per set. 100 ohms 1Y%,
10 K 1%, 1 Meg. 1%, 5/9 per set.

PRECISION WIRFEWOUND RESISTORS
Eureka wound on strip. 1 to 1,000 ohms,

0.5%. 8/-; 0.2%, 4/3 ; 1 K to 5 K. 0.5%. 3'6 :
0.2°,. 4/9:5 K t0 20K, 0.5%, 43 : 0.2%. 6 =
Your value wound to order.

RESISTANCE BOX STANDARDS., (12
Wirewound Resistors 1, 2, . 10, 20, 20. 50,
, 200, 500 ohms to gl\ ¢ any value
1 and 1.110 ohms in 1 Uhm steps

; 0.2¢, +-0.01 ohm, 48.- ; ditto but
10 to 11, 110 in 10 ohm steps, 0.5°%.
0.2%,. 49/6. Ditto but 1 to 1I, 110 in'1 ohm
steps (16 resistors), 0.5%, 45-; 0.2", ' 0.01
ohm. 65/-. Ratio’ Arm Resistors. 10, 90,
900 ohms (ratios 100, 10, 1, 0.1. 0.01 to 1), per
set of six, 0.5%. 16/6 ; 0. 2“(,, 24.-,
Wirewound Potentiometers with hande
ealibrated seale.  Suitable for “urkﬂhr-p
Resistance Capacity Bridga, 12.6

S.A.E. with enquiries, please. Yozt exira.

PLANET INSTRUMENT CO.

25 DGMINICN AVE., LEEDS 7

for 1 mA.
500 m
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NEW CATALOGUE

581

|
“60 Pages of Spares” I

Price 1/- Post Free. .
118 exact replacement Potentiometers and Mains]
Line Qutput Transformers, Tools, Servicing Aids,

For example.

It includes
Droppers,
Etc., Ete.

MAINS DROPPERS.
1,450 ohms, §/3 ; SMD.7. 175 ohms, 340 ohms, 410 ohms, 5/3. Etc.,

i

For Ultra Twin—SMD.§, [

!

Etc. }
|

I

f

1,690 ohms,

OUTPUT TRANSFORMERS. For Ultra Twin, 11/9. Philips
290 U., 12/9. Etc., Etc.

ELSTONE TRANSFORMER RANGE. CRT Isolation, Mains
Primary, 2 v., 4 v.,, 6.3 v., 10.8 v., 13.3 v, optional 20 per cent.
boost, 22/-. State 'CRT voltage required. Etc., Etc, i

Minimum Postage 6d. ?

M. FOY

BERNARDS OFFER :—4 VALVE SUPER-
HET BATTERY PORTABLE RECEIVER

Bernards Electrical Industries Ltd.
99, KINGSLEY RD., HOUNSLOW, MIDDX.

CAN BE OBTAINED
COMPLETE WITH BATTERIES

£8.19.6

IN KIT FORM LESS BATTERIES
£7 7 0 Including
* e Postage,
BATTERIES CAN BE SUPPLIED
SEPARATELY AT 11/6
® LONG AND MEDIUM WAVE
® LARGE ELLIPTICAL SPEAKER
® LATEST TYPE LOW-CON-
SUMPTION MINIATURE VALVES

SEND TO :—

6, Wykebeck Gardens, Leeds, 9.

" TRANSISTER |
I

A.F. AMPLIFIERS |

21/-. By D. D. Jones & R. A. Hilbourne. A
Postage 9d. .; " m

UNDERSTANDING Hl - FI

CIRCUITS. By N, H. Crowhurst. ¢“PERMATIP”

23/-. Postage 9d. ‘ =
BASIC MATHEMATICS FOR |

nnglo & ELECTRONICS. B‘yl ¢ PERMABIT?”

F, . Colebrook & ). W. Head.

17/6. Postage 9d. INSTRUMENTS
A BEGINNER‘FS GUIDE T/? , FOR

RADIO, By F. ). Camm. 7/6.

Postage 6d. ! GREATER
PRACTICAL  WIRELESS ?;7\6- | SOLDERING

CUITS, By F. ). Camm. 16,1

L, | EFFICIENCY ||
TV FAULT FINDING, a

Data i [ !

Publication. "5/-. New Edit. Postage

LYONS RADIO

Dept. M.P,, 3 GOLDHAWK ROAD,
SHEPHERDS BUSH, LONDON, W.12
Telephony ! SHEpherds Bush 1729

F.M. FEEDER UNIT. We can supply R.F.
Unit pe 27 for conversion as described in
P.W. for August. page 391, fitted with 3valves
2-VR136 and_1-BR137. In good condition,
PRICE ONLY 25-. or with tuning dial
broken. PRICE ONLY 15,-, Post 3/-.

FRANSFORMER BARGAINS, AH
pnmﬂrxe< 2201240 v. 4565 cycles. A"
600/0)'600 v. at 625 mA, 6.3 v. at 3.5 a. four

times (2 of these wdgs. being insulated to
1kV. peak), and 1-6.3v. at la. Size 8L x 71 x
RICE B

4d The soldering bit which maintains ]65;5’(1)1395 4 0063— Lgrél mget%/(is 2
. i i H i 595/ v. at 500 mA_ V. 4 a. twice,
RECEIVING AERIAL SYSTEMS. its face indefinitely without acten. | | 20020 Y o o0 o 0 v, ot La. 8o
By I. A. Davidson, 21/-. Postage éd. (IO:\ 25 models available for mains Ti x 3% 1n=. PRICE 52/, carriage -546.
THE RADIO AMATEUR’S HAND- | ©F low veltage supply. Bil'sizes3/32 | | ¢ ngle 50 v, winding at 550 mA. Size

to 3/8 inch. Full details in booklet

:?z%?';oszai); I‘/Aé{R:R-L-- 1957 Ed. S.P.10 from sole manufacturers ;—
PRINCIPLES OF TELE-!| LIGHT .SOLDERING

DEVELOPMENTS LTD.,

106, GEORGE STREET, CROYDON
SURREY. Tel. CROydon 8589,

ENGINEERING Vol I
Harbottle & B. L.
17/6. Postage 1/-.

The MODERN BOOK CO.

!
|
COMMUNICATIONS“
!
|
i
I

TRANSISTOR SUPPLIES

. TRANSISTORS, LF., 10.- : R.F., 18-
BRITAIN'S ~LARGEST  STOCKISTS ' pyjiard OCTI, 24 - i OCT2, éo,- M iatoed
of British and American Technical Books pairs ()c42 £3. Diodes. 16 : u .

! Brimar, 7 6. \IOIH KD

Write or call for our catalogue.
19-23 PRAED STREET,
LONDON, w.2

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

WYV Y YV VIV YV VYV VIV Y VY97 Y79V YY

180 g, 1 1
I'\Rl\ 87 -,

anufi (d
ASSEMBLY

Prices. FERR on
Long, medium w nd coupling coil tor
A — uu”"“ee MORCO CIRCUIT, 136,  LOUD-
SPEAKEL sensitive P.M. 5in.

it 188
former for same. 5-. 3

Darol 66 VRSA 366RHS  5E6VG g \

EA 2,- 68 moving coil—used as

EBC.’X;} 7 6Vb111 28 /6C5 76! SAKER. 5- ; Transformer

KCC33 8.6/W77 w6 2:6 : Volume Control 5K. 23

EF3% 56074 P 46! K. wuh switeh, D.P.. 56

EF3  5,6[1S5 B 8,.‘ H and ) watt. 4d, lll' ADPHON

EFS0 §5-i11U5 66i6J5 6'-19D2 5-'86 . H.R. 4. ohms). 17 6. He ddphnne |

EFyL  8,-[3D¢ 4,6 6K7G 4 6/9D6 5-" Adaptor, hlgh low. 2 8. Double Sockets. |

EL32 5/-(4D1 ( 4,-6K7IM 5/6|12BA6 7.6 t. ;. plugs for <ame 3d. INSULATING

CC84 |6AB 7 6 6SAT -{12BE6 8- <. 8d. Carbon Power Hand Mic . l

11/- 6AK6 7,6 6SNTGT |12BH7 7'g Jauks and Plugs. 2.-,  Connecting W

PCF82 6AL5 T - 8 611277 86 | 3d. foot. 44 volt batteyv 1-. BOXES, !
10 M6 8- 6UH 12K7 8,- | 26, 5-. Rexine to cover same. 1 3. ..,6.

PY81 10/- 6AQ5 7:6i6USUX) {15D2 6'- , 3/6. Knobs, 9d., 1'-. 1,8, Chokes—Speuial

TT11 688 61-{ 7 6{50C5 g g | for Morco Circuit, erial wire, 501t., ‘

VR65A '3/6|bBE6 7-'6U7 5-50L6 g/8 | 4/- . T5it.. 8/-, Ins 8d. Muiticore

to
solder. 2/6. Solon 5. jron. 24 - (state volt-
alljcotnponentsy) age). Terms : C,W.O. postagc extra. Excess
Send 6d. stamps for transistor

Postage 6d. exira. (Also
TV Tuhes, Perfect Condition (callers only )
CRMO2, CRM92A, MW22116, MW22/18, £4.0,0 | refunded.

PRICI‘ 12.8, post 2
NTIOMET
Spindle (in. dia.
Values —3. 5.

x21 ins,

b
x 'in. \N('l"h!, approx. | oz.
20, 250. 500, 1K. 10K, 200K ohms,

Sample 2 8.
3for6- 6for for 15, post {ree.
SIGN. \L G LATORS. Type 1-222-A.

Frequency range 8 to 15
Mc's and 150 to 230 Mcs.  In condition ax
new. For further details please send S.A.E.
PRICE £25. plus carriage.
MICROPHONE HEADPHONE SIS
Made by T.M. Type AP12500. mike hane
on chest or its suitable base lends itself
nicely for eithcer wall or desk mounting.
Double headphones«. rubher cushioned with
headband. On off switch to mike. Strongly
made and fitted with connecting cord.
Ideal for 2-way communication, being sound
powered have nnly to be connected together
with flex for immediate use. PRICE per Set
19 8. post 1 8, or per Pair 37 8, post 2 9.

Broadcast in Your Own Home
The  New  Hizhhy
Nensitive M ).
rhone incorporating
4 specially  wound
transformer de-
signed to match any
Radio or Radiosram,
mains or battery.
Hours of amusement
4t a party. good tun
for all the family.
Suitable  for  baby
alarms and many
other purposes. Not
a toy but a guaranteed working instru-
ment, Full mstlucmons cnclmeJ

1/ ST
FRICE 21/- FOST
Trade suppiled

“YELEKIT SUPPLY

104 Migh Steeet, Bechenham,
Phone 1 BEC 3720

|

Kent.
i

circuits and list.
MOROO EXPERIMENTAL SUPPLIES [
(Props. : Moores

&10, GRANVIL ‘l
Tel. s 27467

E. CLAPSHAW

3G9, Alexandra Rd., Musweil
London, N.10.

Hil,

WwWWW.americanradiohistorv.com
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The advance of Radio Techmque will
1 fter unlimited opportunities of high o
par and secure posts for those Radlo i
Ingineers who have had the foresight
0 become technically qualifted. |
How vou can do this quickly and easily N
n vour spare time is mlly explained '
in wur unique handboo |
Tull details are given of
A \I Brit.L. R E., City & Guilds H
Iixams,, and particulaxs of up-to-date .
courses in Wireless  Enginecring, !
Radie  Servicing. Short  Yaves, N
‘Television, Mathematies, etc., etc
We guarantee “NO PASS-NO FEE.”
Frepare for to-morrow s opportunities
crd future competitton by sendin® for
this very informative 144-page guide
NOW—FRELE and without obligation.
BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(evt, 242), COLLEGE HOUSE,
29-31, W right’s Lane, Kensington,W.8

H A SHOR T-WAVE .
a0 WFa EQUIPMENT §i
Neted {ar aver 18 years for

- W. Receivers and Kits ot Quality.

Improved designs with Denco coils
Oui-vabve Kit. Modul "( “1riee, 25 -
(RS T i " 50 -

Itz complete with all components,
ssurles,  and  full  instructions.
heiore ordering call and inspect a
demonstration  recelver, or send
tamnped, addressed envelope for
de rlptl\'e catalogue

" H.AL. ' SHORT-WAVE PRODUCTS

Dept. TID, 11, Ol Bond Street,
W.l.

London,

SPARKS’ DATA SHEETS

presents

THE “ SEAFARER”

FULL TRAWLER BAND
AERONAUTICAL BANDS
80/160m. BANDS PLUS
MEDIUM & LONG WAVES
A 2-Valver for batt. op. providing the
greatest scope, interest and thrills. Num-
erous reports already prove it to he a unique
and outstanding design. Full-size Data
sheet, etc.. 8/~ Post free.

LCSHORT-WAVE4-VALVET.R.F, RX,
E. will secure full details.

ND 2id. STAMP FOR LIST OF MANY
OTHER DATA SHEET DESIGNS.

L. ORMOND SPARKS (M), VALLEY
ROAD, CORFE CASTLE., DORSET.

GRAM-PAK AMPLIFIERS

Complete £3.19.6 ™
fhi- midzet 4-watt amplifier fits neatly

jnto any record player leaving ample room
{01 speaker.  Suitable with any speaker
und all modern crystal 3-speed pick-ups.
Dimensions 77 X 2i° x 14 Pressed steel
1lated chassis, Perfect, dlatnrtmnles':
guality guaranteed. For 200-250 v. A.C.
ACCESSORIES :

ACOS crystal turnover pickup. £1 14.6.

7" x 47 clliptical speakers, 19<. 6.
unit \\nh anove

BSR 3-speed playcl
pickup, £4. 12s. 6d.

THE COMPLETE OUTFIT READY FOR
YOUR CABINET £9.10.0. post free.

6d. stamp brings details by return.

ELECTRO-ACOUSTIC LABS.

PRACTICAL WIRELESS

Qctober, 1957

CABINETS & HI-Fl |

EQUIPMENT
We can supply any Cabinet
to your own speciﬁcationj

¢ T 39
“The Serenade” £12.19.6
Veneered with finest selected walnut,
beautifully polished to a medium shade;
this attractive cabinet has generous
storage space, with motor board sliding |4
out smoothly on metal rollers,

We can also supply and fit this or any
cabinet with the latest Hi-Fi-amplifiers,
tuners. Transcription units. record
changers, speakers. etc.

Send for comprehensive illustrited cata-
logue of cabinets, chassis, autochangers.
.;*neakers etc.. all uvailable on easy H.P.
erms.

LEWIS RADIO COMPANY

(Dept. PW7) 120, GREEN LANES,

PALMERS GREEN, LONDON, N.I3
BOWes Park 1155/6

Fidelia vano pult

All Fidelia AM/
FM models
have VHF-M&L
bands plus 20-
20,000  cycle
audio response,
separate  bass
and treble con-
trols, etc,

Major AM,FM 12
valves, £44. De luxe
AM/FM  1f  valves,
£33/12. tmperial high
fidelity amplifier, ptus
VHF reception, £37/10. Data sheets {ree.

ELECTRO ACOUSTIC DEVELOPMENTS
2. Amhurst Road, Telscombe Cliffs, Sussex.

our LATEST
HE mnu.
lln\h:dmg
RGER_
b““dmg a ¢ u|.R\|.
zour car batiepy
e Ampllﬁerq F‘Pedpr
% : quI;;)m nt, ete.
u construg-
At-peDassimplified
~L0-point wj ring

1S
tzonul Dem’,"” (Dﬂvtruc-

Allat 2/ (pjus 39,

Dost),
101, m UPACOILS
arkhouse Rd.. London, E 17

ENSON’S

ETTER

ARGQAINS
CAR RADIO (Command Receiver. Medium wavel.
cirenit and mulitication <Inm /5. COMMAND
RECEIVERS. HKrand new by
“(‘/i. 45,' » Medium wavy
e Vibrapacks, fi v,
a mA 22/8(pu~<t 3/). A(‘unnn-

lators, Varley | 15 AH, 12:8, €arbon
Potentiometers, vimlle, 20 k.-1 eg. range
10/8 daz. H.F. ] 2
1/-. . WV RAL,
e v 5 Resnonser
Z0%031, 190,220 Me <., with 201. (enrr.
). VIBRATORS. Mailory ( R
7/3. THROAT MICS.. new. SMALL MIC.
TRANS.. 26. BRAND NEW RF.28, 27, 25 -
(post 2/43) 5 RF25, 10/8. RF 27 disaked dinks,
15-.  CONTROL UNITS with 6 (1.0, Key
~<\ut(lu- 15/~ (|- p ). DYNAMOTORS sont
B mA. anl B3y

to 230 . 4.« mA 12'8. SMALL V.
o’ 210 v, Hl' mA., 15 -, EDDYSTONE 12 ¥ 1o
100 3 omA,, c:v.ml, 15'-, Input 21 v ontputs
475 v. 210 mAL ar Lo G0 m AL, 2216, METAL
RECTIFIERS : 240 v, 100 0A. 4= .
mA.. 10 - "w V.20 mAL 38, I, ﬂmn v AL
78 Gy L2510 190 v. 2 ., Bridge, 30,
R1155 (il |.ul.\ e 9°8, R1155 5.M. Tuie
ing DRIVES "N » type, btand wew. 10'8. CHOKES,
L. ToH, 1200mA ‘rrvncl 7i6. TOH, 200 AL,
8761 101, i 1 . 200 mAL
SWITCHES waler,
4h. 378,
TRANSFORMERS
outparts
25 - {ph.p
B LINTI

AMAZING OPPORTUNITY

instal your own
ITV 3 element folded
dipole array for loft or
gutter board mounting,
especially made to our
own specification by well
known manufacturer.
State channel  when
ordering,

24'-. Postage and pack-
ing 2/-. 750 co-axial
cable 8d. vd.

Also BBC/ITA ‘“‘Panor-
ama’’ room aerial, con-
verts your set to a transportanle. 12/9.
Postage and packing 1 -

K.V.A. ELECTRONICS

189, Kent House Road, Beckenham.
Kent. SYD 24

1-Finger Pianists

Build your own electronic keyboard
and play everything! Send for iree
leaflet. Guitar, cello. flute and trumpet
are all easy. Write now. ..

C &S, 10 Duke St., Darlington,
€o. Durham

woutsl 20 k
Receivers

T
With salves, 50/ (tess affac
[ POWER UNITS - inpn
Bo0 v suomAL De.
Tused.
S i ex-ent. S A, ’m Rel. Pr.
12 \i PLUGS AND SOCKETS (Jume~) with eovers,
pin Bifwe spigoted, pair.
erins, U.W.0. Postage extra.

“aud
new,

pl
Tmmediate de«]-:mh

Callers and post : W. A, BENSON (P.W.),
133, Rathbone Road, Liverpool, 15. N£ F &
Callers : SUPERADIO (W'chapel) LTD.,

ACADEMY STREET, INVERNZSS

118, Whitechapel, Livarpool, 2. ROF 11 o

www americanradiohistorv com

. A SIX RANGE RES/CAP BRIDGE

|
|

AT 35/- CNLY
Checks all types resistors and con-
densers. Complete instructions
and diagrams for easy assembly.
Ready calibrated for immediate use.
Stamp for details.
RADIO MAIL, RALEIGH MEWS.

' RALEIGH STREET, NOTTINGHAM
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A really small
- RADIO
RECEIVER

' This radio receiver, although small enough
o fit inside a matchbox, gives loud, clear
reception of the BBC Home, Lighc and Third
Programmes on the medium waveband,
about [80-550 metres. No catswhiskers,
valves or batteries are required. and the
~eceiver worls off a short indoor aerial in
most districts. Many unsolicited testimonials.

POSTAGE AND
PRICE 9,- PACKING 6d. EXTRA
This offer applies only 1o Gt. Britain and
Norchern freland.

RADIO COMPONENT SERVICE, '

¢ No. |, SUMMER'S ROAD,
BRISTOL, 2.

:AA‘A‘A‘AAAAAAAA‘AAA

NEW! NEW! NEW!

“ THE *“ WAVEMASTER”
TRANSISTORISED SUPERHET
) PORTABLE

+ ULTRAMODERN  DESIGN
lNCORPORATING Highly Efficient Frequenty

" Change.
- guble Tuned I.F."I"= 170 K8,
AMATC HhD " PERMACO COILLS  FoR
HIGHEST STAGE GAIN.

‘T'rangistor Detection and A.V C.
Built-in Ferrite Aerial M/, We
Tin. ¥ 4in. Hi-Flux Eliptical 5;)93)\91
Negative Feedhark.
Push-Pull Output 250 Milliwait-.
Negligible Runnins Costs,

LOPERATES ANYWHERE ANYTIME

A Receiver tor the Hame Constructor in
Advance of Present-day Desien

Items Jncluding Cabinet avatiuble,
All Components sold separately
Comprehensive Assembly Dot and Com
boue List 18,

Frade and Mait Order
OSMABET LTD.

14 frbtside UL, Tottenham. Londaon, \.15
Whaotesale and Expurt ¢
OLYMPIC RADIO COMPONENTS LTD.
224 Hornsey Rd.. Holloway, London. N~

Al

e GULC, Vahve \l.mu.nl. Pare 1,
edition.  7.6. postage

Gulde (¢ Broadeasting \mlum\, 1957
2,6. postage 4d.

Fransistor A F. Ampiiticrs, by
. Hilbourne. 21,-. postage 1 -,

Receiving Aerial systems, hy

21~ postage .

ey

stones ann

rrinciples ar Feleeommouication
Engineerving, 5 Harbotile & Hannam.
176. ostage 1-

1 nderstanding 1ti-0 it~ by
Crowhars 23 - e

Plectro-Technology N\t Ceert,
< ouprses, by l}mllwlmm and  Price,
128, vostage 1 -

UNIVERSAL BOOK CO.
12 Lictle Newport Screet, London,
WwW.C.
adjoimng Lisle Street)

David=on, .

TRANSISTORWISE ;
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| B Xamm X Y et R X B, e S

HIOE . The “TYANA”!

1 Standard Soldering fron

balanced armature output, pp 2'6. use with TAPE RECORDERS.

KENROY LIMITED
152,297 UPPER ST., ISLINGTON, .
LONDON, N.L :

; Wiring diagram and parts list, 9d.

,Q-

; o g
}27 '6 Buys all parts, plastlc case and | | @ Adjustable Bic. '
. Belphone for the ‘*Reco’ one ¥ @ Weight approx. 4 oz. =
. ! i @ Heating Time 3 min. '
. transistor radio. Uses ferrite tuned % @ 40 Wawt economy Con- &
R . " sumption. &
[inductance. Works in some areas: | ® s[anga.-d Voltage Ranges. i
- . a . [ 16'9 %
, with indoor aerial, PP 26. Parts: 3; Replacement Elemgnts and Bits =
! price list, wiring diagram, 9d. | | always available. |
; o i ' ‘DIPLOMA™ HEAUPHONES '
i . - D% Lightweight 3%
49/6 Buys the ** Reco "' Home And | i Pigh Resist: i
f f [ J ance (4,000
. Continental transistor 3, receives 'y % J ohme). Come B
foreign as well as home stations. ! plete  with

) g i ) i ! % cord. 176 ‘
- All parts including plastic case and + % s b
' Idea! for CRYSTAL SETS and also fo: ‘

S

X

[ THE RADIO EXCHANGE CO.,

l
l

! 3-SPEED GRAM. MOTORS, "y wrilk

All parts sold separately- Telephone :  Canonbury 4905-4663 ]

e P Yo X Yo e X Y Y

WIRING
ACCESSORIES

i Return of I'ost Service,  T.owes nossibi
prices con=lstent with bigh guolirv, \foney
hack guarantee.

L PVC Cable FL

(Dept. W), NEWPORT PLACE, |
LONDON,W.C2.  GER. 26I3. |
{
]

CLOSED SATURDAYS.

Twin Twinwith 15, 3€ore

1.044 £€3. 2. 0 €3, 3
3.024 £3.14. 4 £4.13. 0
CoHnas £4.17. £6. 6. ¢
GRAM MOTORS o > Q.
AUTOCHANGERS b €6.16.11 €9, .11
SBIINE IS C AL
Lt £2.13.5 £3. 6. § ¢3.15, 4
T2y €3, 9. £4, 3.1 £5 3
L hom ©4.11.4  £5. 6. 1 %6.15. 0
] T 23.1L5  £6.18.10 &S, 4. 0
COLLARO AC.3 554. Three-sprsd, single vlaps for | Prices pey R All mzes stockea, S
A0, nains G0 250 1L ereans thosh, complete waith . nlied in s or 100 yd. leugth 1
firnover cryslal pick-up. T 7 zype head, Sriethy b und above o o length-—no cutting 5 o
Dimited quantity «t £6,19,8, plas S cana, s Full range of acerssorie= availanie,  Sond
CRYSTAL PICK-UPS fittel Acos W f - e for cominlete liste,
Vltra lighiweight,  Onr pries 37 8. £ . ‘
4.SPEED RECORD PLAYERS, iittel with 4
ver cipan e witn i i 1 Fa HUNT & CO.

b
'STEPCOTE HILL, EXETER
Our price 5378, plus 3 6 carr. N Phone : Exeter 56687
REXIVE COVERED CABINETS. 1
sitable s, on-alts Ut~ inebring -
iptinn metors,  Motar bl i ) Ook yie
6 8. '
PORTABLE RECORD PLAYER CABINETS 1 heniee |

rexine rase with lid, titted claspe

1 haedbe, v
10 gns. Onr price £7 15/6, hlus - v

ANNAKIN

Manarell, € ollats o (iar P20 Changers. with - Oscillator-Wan emeter CORULL 118-208 \Ir
4 for Amulifier ind < Rei misb e Jlas 8 valves.  Kor 115 v. 50« ps.

cttrad tive eofam-, il sk handtess 0 With cables. cherl, mise. fimera s,

i s T Vilie. Now. Bowd, Valyed. 11026, 27 6
Sapd ~bpop for conandere baozon s, "HE Uni ew, Boved, Valyed, BUIE

el b CRE9S. 1

RONALD WILSON & CO | Bendix 11 AL2G. 300 Ko el m
¢ = $bands. SKTM. 3-807. \leier, e

vie,  Canadian made. only
Osecillator No, 231

2-KEV50 1 Roed Sy
many other part

£5 15~ «

DEPT. P.W.:, 12 BRIDGE STREET. WORCESTER. !

FM and HI-F] Components.

S, New. Bosed, 18 - racn.

Valve< (alone worth this.
DENCO F.M. TUNER circuits Is, éd*' = Lo Mise, Bargains
RADIO CONST'TR. F.M. | 2s. 0d- . f" Giktho
MULLARD AMPLIFIERS " 3s. &d-
G.E.C. 912 PLUS AMPLIFIER 4s. 0d- Knob. 19 ea. A1 3
G.E.C. F.M PLUS TUNER 2s. 6d. 250 v. slldvl m"m h,

Jarge L
5 'i6-“10'. b o
L9 dov.. 96 - giv--,

PPost Free on anove. S Sy Lises,

| 25 ASHFIELD PLACE, OTLEY, YORKS

Separate price lists avcilable on request to

82, DARTFORD RD.
J. T. FILMER DARTFORD, KENT.
Tel. Dartford 4057,

www americanradiohistorv com
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The SUMMERFIELD

PORTABLE RECORD PLAYER. High
Fidelity reproduction of all sizes and types
of records. 2} W. High Quality OQutput.
Automatic Record Changer. Turn-over crystal
pick-up head. A.C. Mains 200-250 v, 50 cycles.
Price 194 guineas. Packing and Carriage 15 -.

RADIO INSTRUMENTS SUPPLY FACTORY
STATION ROAD, HAROLDWOOD, ESSEX.
Ingrebourne 2935.

PRACTICAL WIRELESS

October, 1957

BAY

JUNIOR

UNIVERSAL

METER
Model 12041

A smuall 21-range instru-
ment ideal for the en-
thusiastic amateur. Sensi-
tivity is 1,000 o.p.v. A.C.
and D.C. Accuracy : 2°

D.C.; 3 AC A
Size: 457 x 31'x115 ¢
RANGES Weight @ 14 ozs.
Volis  D.C.: ©0-.25-10-50~2350-500-1,000-2,500.
alts  A.C. ;' 0-10-50-250-500-1,000-2,500.
Milliwmps D.C. :  0-1-10-50-500-5,000.
Resistame : 0-2,000 ohms,  0-200,000 ohms,
Can be extended to 2o megohms.  Automatic

overload protection fitted to meter movenaent.

price £9.19.0. prompT DELIVERY

CREDIT TERMS : Nine monthly payments
of £1.4.4.

ALL TAYLOR instruments available on HIRE
PURCHASE and 7 DAYS’ APPROVAL.
UNIQUE OFFER : You can part-exchange an
old Tayvlor Instrument fur a new one—write for
details and catalogue.

TAYLOR ELECTRICAL INSTRUMENTS LTD.

Montrose Avenue, Slough, Bucks,
Telephone : Slough 213%1. Cables : Taylins, Slough

THE THE SPOT
SPOT G 3 E K 4i361
&5 DERBY "uins-

TUBING, ALLOY. tin., 8d. per foot: i{in., lid.
per foot ; Fin., M/l lin, /5. Boom Fittings.
BRACKETS (Wall). lin., 3/9. T-pieces. %in. to fin.,
Yin. to lin,, 1/3 each. Excellent for slots. [.T.A,
Fittings.

METERS. 0-75 <A, £1 : 0-500 mA R.F., 86 : 0-3.5A.
R.F., 8/- ; 0-10 mA, 8/6. Send for Meter Lists.
GELOSO. T.X.and R.X. 65 gns. and £83. V.F.O.'s
with Dial, £7/47/6. Pl-Tanks just arrived.
GELOSO. Mikes. Floor Stand with Lead. 6 gns.
Ribbon Table, £7/15/-. Matching Transformer,
£3/30 -. Crystaf, 3 gns. Table type with gain control,
4! gns. Inserts only, super quality, 30/-.

FULL RANGE OF ACOS MIKES from 25 -.

2-VALVE AMPLIFIER, fine finish, £3/17/6.

ALL TRANSISTOR PARTS. I.Fs and O/P Trans-
formers, Slab Aerials. Transistors, A.F. and R.F,
etc., etc.

CO-AXIAL, 10d. yd. Co-axial Piugs. Chassis. F.M.
kits by Jason.
Speakers—in fact. the lot, all on sale at our new shop.

Pay us a visit or send order to:—

THE SPOT, DERBY.
NORMAN BIRKETT LTD.

_(
'1

Pick-ups, Tape, Cable, Convertors,'

GUARANTEED VALVES

CvVe 1- EL32 668 P 16.- 3ABS 9 - 6P 20-
DE6i 78 1 15.-; RK3! 38.,6ACT 8'8 6Q7 8’6
NETIC 1 R A 9-! 76
DET25 b | SP81 8'6 8-
DTS T8 KLz 10- TTIL 86 5 -
7 8 ELOSO 7'- uant 20 n (K] 7'e

78'ELS 86 UBC4l  10/-16AL5 88 6

7 8 BN 7'6. UBY) 10 - 6AMS 76 66
1-.EY5l 118 10 - 6AQ5 7= 76

9 - BZ3 8- 10 - BATH 8 - (G8S 7'8

26 EZin 8- 10 - BATUG 7 - AL 76

6 4 8.8 10/~ 6BAG 8 6.6Y 78

10 - 7S 76 20 - 6BEH 8- 6XF 7.6

1 76 8.-'6BFG 8 681 46

! 8, 46 6Bl 761236 7.8

76 6.- 6BST 86'12an%  10-

78 76 6BWi 76 124 -

29 - 2. 688 5- 124 o

106 10 ¢ 6CH 6 - 124 o

TG'GCELH 86,128 84

7 8l6Fm 5-112C5 /-

T 8 61 76 286

761606 5 5 -

EX 28, Td

76 615 5 - 78

4 - b T o

7 8 OKT 58 T4

7 66K 96 e

46 605 10-- =

8 -'ANT w8 a

10 6 GNU 9- o

84

10-‘ MEGGER TYPLE OV METERS, [:X9]

5 - | aith scale 0 to 10 K., hand generator 5~

76 |and Biund new.  £4 ¢, o1 with new | -
8:6'|leather carrying cu~e, £4,10. o=t -

08| free. } -

76" 18 U SETS, S1U] atdiable wt €5 78

56 |with power unit and brand new. 126 10 -

86.|C. and I, 5-

T |CO-ANXIAL CABLLE, Srandard 9 -

66.175 ohm. 8d. xd.  Alrspaced al 4, 5-

66 . Cheaper guality ab 6. vd. 10 -

8-, L0000 5-

Post & Packing 8d. Free over £1. C.O.D. 26 extra.
LAWRENCE ELECTRONI(S
150, CHIPNSELAD VALLLY ROAD, COUISOON, SURREY.
U PLakd~ 9073, Open o personal callers on satiurday~ onldy .
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PRACTICAL WIRELESS

Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAL SETS

2/- each
1937 Crystal Receiver PW7i*
The * Junior ™ Crystal
Set ... PW94*
2/6 cach
Dual - Wave
Diode

STRAIGHT SETS

Battery Operated
One-valve : 2/6 cadl

* Crystal
... PW95*

The * Pyramid » One-
v.xlvcr(y HF Pen) . PW93*
The Modern One-
valver .. PW9e*

Two-valve : 2/6 each

The Signe( Two (D &

LF) ... ... PW76*

3/6 each

Modern Two-valver (two
band receiver) ... PWO98*

Three-valve : 2/6 each

Summit Three (HP Pen,

D Pen) PW37*

The * delde > Slrmght
3 (D, F (RC &
Trdns)) .. Pwsgz*

F. J. Camm’s * Sprnle
Three (HF, Pen, D,

Tet) ... ... PWwWsg7*

3/6 each

The All-dry Three PW97*

Four-valve : 2/6 each

Fury Four Super (SG
SG, D, Pen) ... PW34C*

Mains Operated

Two-valve : 2/6 each

Selectone A.C. Radio-
gram Two (D, Pow) ... PWI9*

Three-valve : 4/- each

A.C. Band-Pass 3 . PW99*

Four-valve : 2/6 each

A.C. Fury Four (S(; SG
D, Pen) PW20*

A.C. Hd“-M.ll’k IHF
Pen, D, Push Pully ., PW45*

SUPERHETS

Battery Sets : 2/6 each

F. ). Camm’s 2-valve
Superhet .. PW52*

Mains Operated : 4/- each

* Coronet " A.C 4 PW100*

AC/DC ™ Coronet ™ Four PWI01*

No. of
Blueprim

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 cach
Simple S.W. One-valver
Two-valve : 2/6 cach
Midget Short-wave Two

(D3, Pen) ..
Three-valve : 2/6 caLh
Experimenter’s Short-

wave Three (SG, D,

Pow) ...

The Prefect 3 (D 2 LF

(RC and Trans))

The Band-spread S.W.

Three (HF, Pen, D,

(Pen), Peny ...

PwWsgs*

PW38A*

PW30A*

PW63*

PW6S*

PORTABLES
2/-
The ** Mini-Four ™ All-
dry (4-valve superhet) *

MISCELLANEOUS

2/6 cach
S.W. (onvcrler-Adap(er
(1 valve) PW48A*

The P.W. 3- speed Aulo-
gram ., ... (2 shcets), 8/-*

The P.W. Monophonic
Elsclronlc Organ (2 sheets), 8/-

TELEVISION
e
The * Argus ** (6in. C.R. Tube), 3/-=
The ** Super-Visor ** (3 sheets), 8/-*

The ¢ Simplex ** 3/6*
The P.T. Band III Converter 1/6*

All the fuIquma blueprints, as well as
the PRACTICAL WIRELESS numbers
below 94 ure pre-uar designs, Kept in
corculation for those amuteurs who wish
to utitise old components which they
may have in their spures bor. Tlie
mority of the components for (hese
receivers are no  longer siocked by
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE

STRAIGHT SETS

Battery Operated
One-valve : 2/6
B.B.C. Smc:al

valver

One-
... AW387*
Mains Operated

Two-valve : 2/6 each
Consoclectric Two (D,

Pend). ALC. AW403

SPECIAL NCTE

RE..§L blueprints are drawn fuil
size. The issues containing
descriptions of these sets are now out
of print, but an asterisk denotes
that constructional details are avail-
able, free with the blueprint.

The index letters which precede the
Blueprint Number indicatethe period-
ical in which the descriptien appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amateur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over &d. unacceptable) to
PRACTICAL WIRELESS, Blueprint
Dept.. George Newnes. Ltd., Tower
House, Southampton Street. Strand,
w.C.2.

No of
Elueprim

SHORT-WAVE SETS

Battery Operated
One-valve : 2/6 cuch

S.W.  One-valver  for
American

AW429°*

Two-valve : 2/6 each

Ultra-short Buttery Two
(8G, det Peny ... ... WM4023

Four-valve : 3/6 each
A.W. Short Wave World-

beater (HF Pen, D, RC,
Trans) oo

Standard Four-valver
Short-waver (SG, D,
LF, P) ... WM383e

AW436*

Mains Operated
Four-valve : 3/6
Standard Four-valve A.C.

Short-waver (SG, D,

RC, Trans) . WM39(e

MISCELLANEOUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/64 WM387*

Listener’s 5-watt A.C.
Amplifier (3/6) . WM392*

De Luxe Concert A.C.
Electrogram (2/6) . WM403*
CGUERY COULPPON H
This coupon is available unt.t Oct. 4th.
175/, and must accompuny ali Queries
cent n 2ccord with the notice on l

our " Open to Discussion '’ page. l
PRACTICAL WIRELESS, Oct, 1957,

Rl S p——

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street, Slmnd London, W.C.2,

and printed in Enzland by W.
GORDON & GOTCH A s, LTD.
Qne vear :

PEAIGHT & SUNS, Exmoor Street. London, W.10.
a : CENTRAL NEWS AGI&NC\ L. TD.

Outh Post Otfice for the Cunadian Magazine Post.

inland 1s,, Abroad 16s. 6d. (Canada 16s.) Registervd at the General

Africa @

www.americanradiohistorv.com

Sole Agents for Australia and New Zealand :

Subscription rate including postage, for
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DO IT YOURSELF—IT'S SO EASY !

Hu e this exed
sitive double

and can be

16,

ledie whatever in 45 minutes.

Handsome black-crackle steel case with
specially made black and gold dial with
stations printed. Size of radio only 6in. X
Covers all Medium and Long
waves—uses only one all-dry battery. H.T.
5mA. Uses personal
com, Garden, Holiday.
testimonials,
Yesterdauy
cuening on the Medium waveband. I counted
1 am very pleased with
the sel. which s well warth the money. BWUILI
Tit

5in. x 3in.

consumption only 1tol.
phone ideal for B

Dy unsolic ited
‘h Norton of Oxted writes ©

32 separate ctatinns

(Parts sold >eparalely
ete.. 16) 16.)

mally sen-
triode
Uses unique assembly syatem
built by anyone
radio

Priced Parts Lists.

7% | BRAND NEW

CHANGERS

-~ £9-8-6!

we now
radia,

precision
hnow-

by-step,

LIMI QUAN Y ONLY ! In maker
sealed cartons Llst. price £13.17.0. The
famous * Collaro’ 4-speed autochange
unit. Model 456. Incorporates Studio

high-fidelity turn-over crystal pick-up, the |
new manual and fully automatic control on
all four speeds. Constant speed change
cycle on all records. Designed so that there
is a gentle lowering of rhe stack ol the
records on to the step of the spindle to avoid

5¢in.

| ORDEIR NOW ! ONLY £9.3.6. plus 48 | ete..

Post and Packing.

' LOOK!

Y
AV LANT !

knowledge
PART TESTED
Our simple,

CSKYPOCK
POCKLT

age buildinx time 1 hour.
Cost—inclnding

16.) i
30 sl \l)'l() l)AY !

BUILD
THIS

POCKET
RADIO

FOR ONLY

3l

SPONSe 10 many requests
TRIGDE
deslgned
No radio
needed -——EVERY SINGLE
BEFORE DESPATCH »
pictorial plians tahe your step-

Inr
present the DOURLE

a heautifully
" RADIO.

This set has a remarkable sensi-
tivity due to painstaking design.
medium waves 200 to 550 Metres. Size only
X 3in. x 2in.
case with panel. cover and Ivorine dial. A
really personal-phone. pocket-radio AWITH
DETACIHABLE
contained all-dry hattery oy

Covers all

in Stronz. Transparcnt

RO AERIAL.  Self-
ration. Aver-
Total Puilding

Case. Double Tricde

SKRYROMA © NOW ! Total bnild- | damage and wear to the centre holes of | Valves, ete LGt everything dawo to

7) ,(_..\.‘,\”,.n.. down to liast nng 1x€cmd< Size only 12in. X 13lin.. clearance | (he last nut and holil—ONLY 37 €. with

I haolt 476 (Posiage. elc.. 2/-)—with required atove base-hoard only 5in., clear- ans. Postage. etc., 2/-. C.O.D. 16 extira,
<ol of eloar. easy-to-follow plans, | ance below only 2iin RUSH YOUR rarts sold sepalatel Priced Pmts List,,

s certain Lo be heavy

Build This TRANSISTOR POCKET SET ror 0niy 47/6!

ONLY £8-12-6

BRAND
SURPLUS !
sealed cartons
Monarch ' 4-speed
player complete with High-
fidelity turnover head.
Type HGP 371 Capacity of
10 Records. piays 12in,, 10in.
and Tin.  intermixed i
order. T8, 46, 334+ and 16 r.p.m
I'or A.C. mains 100 to 250 volt,s
Exclusi * magdisk
selector gives. quickest and
quietest change ever. With
full instructions and fixiny
pians. Liwmited Qu.ulhl 3
£8.12.6. plus 4‘? Pa

NEW NOT

l(ll(l‘
TOCKS LAN

modernise
your radiogram
and increase its
value.

| down to the last nut

DONE 1
g our

AGA
design dep.-ulment. in

resnonse to great
any requests have
T SKY-

desizned this ~

rixi Vest-Pocket
TRANSISTOR
RADIO which gives a
good performance

Slze only 4iin. Lin.
x lin.. the euzm,
| under 7 azs. ! i
is a TWO .\(;lf
receiver ecovering all

medium  waves, workmg  entirely off a tiny pen-light
battery. which costs 6d. ma

-fits inside the case-—and las ny
months. Uses personal phone and has push-button LUMINOUS
On/Off Swtch. Bvery part tested before despatch ! 1AL

STEP-BY-STETP PLANS for
building

ARSOLUTE BEGIN
inchuling  case,
aml bolt—

cost transistors, ete

()
INLY 47/8 with plans.Postage

ete., 2 C 0.D.. 1,6 extra. (Parts sold senanat,ely Priced parts
list. etc., ’6 ) \s the hmldm" cost is absolutely " rockbottom
(it migh AND WILL BE VERY HHEAVY—

t in later) I
Rrusi \’UUI{ ()I{I)I<l{ I'() l) AY !

L S A T 8

1t
viin. x3tin. x4kin,

E\I‘ISISUOI set, sizeon

1wo-s sL’Ize tr

Cov ers all medium-waves and works entirely off tiny “ pen-
light *' battery which costs 6d. and fits inslde case. il parts
tested before despatch. Can be built f st ant
packing. inciudi ase tor ] CANS
FOR ABSOLLU 3G 5, nuts, bolts, etc. CIOI-
16 extra.) Parts sold separately, priced parts’list. etc.. 1/6.

VERY SIMPLE FO BUILID.

FEW ONLY
AT 95/-1

NIEW
eartons —limited quantity ol

in maker'z  seated

the famous &-speed record

| player units, exceptionally easy

to fix, with lightweight pick-up.

incorporating - Acos '’ crystal
turnover head end separato
sapphire stvii for Stendard

and Long-Playing. With full
instructions and fixine plans.
Unheatable price 95.. plus
3.6 Post. Packing, erc. C.ouD,
2-extra. RUNII YO U R
ORDER NOW —BEFORL
'S TOO LATE !

@NC@R{D E[LECTR@[NJH@S

, PRESTON STREET. BRIGHTON

Orders receive pr r;mpt uttentlon.
Component suppliers
flm Led. CALLERS WELS COME. Shop Howrs :

bs‘/ablh/m. LS.
I pn. Thursdaw).

to Schoals, Universities. Government Researcl
Qu.m. lo6 p.m.

www.americanradiohistorv.com

Cheques accepled. Cush on delivery 118 exlra. Please print nume and alddress in Mock lettors
Commlete ra

comeonants

egret no (.m;dx e adroad.
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