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ENTHUSIASTS
EXTRAORDINARY!

We are constantly surprised (but justifiably proud)
at the amazing volume of testimony we receive about
our High Fidelity range. Every day lctters arrive
from all parts of the world, praising the performance
of our products in no uncertain terms.

When we decided to re-enter the cver-growing
Hi-Fi market — having originated the Concentric
Duplex loudspeaker in 1935—we knew that we should
be sclling to a very critical public, and
that only the best would satisfy them.
Yet, at the same time, we realised that

The New W.B.12

price would be a consideration with High Fidelity
most people. How successful we have Amplifier
been in producing true Hi-Fi repro- Price £25

duction at realistic cost can be judged

by our daily increasing post-bag. Stentorian

Cambric Cone

& High Fidelity Units

The famous HF1012
at £4.19.9

Others from 47/6

To users all over the world, we say ., ¥
“Thank you”: you have proved beyond i
all dispute that the experts who spoke
so flatteringly of our products were
voicing the feelings of High Fidelity
enthusiasts everywhere.

Descriptive leaflets sent on request. Ask your

usual dealer to demonstrate, or see and hear all .
Stentorian products at our London office Tweeter Units |
(109 Kingsway, W.C.2), any Saturday from £4.40 & E&a
9 a.m. to noon. £12.12.0

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD NOTTS

i

CHASSIS MOUNTING
DRY ELECTROLYTIC CONDENSERS

The saving of space resulting from the use of these condensers
is one of the chief reasons for their popularity. Type 928 is of
particular interest to designers of rectifier units as a small and
cfficient substitute for a large 800 v. paper condenser.

Except where indicated, these condensers use plain foil electrodes:
The can is negative, but when this connection is not required via
the chassis, insulating washers and terminal tags are available
upon request.

Capacity tolerance; —20% 1o +50%. Voltage range: 250 v. 1o
800 v. Peak Working.

T
Capa- | Peak | Dimensions in Inches | T.C.C.| List
city |Work'g iluoflgte - T s d Type Price
in uF. | Volts | o H. | D. SAFAS No. Each
| Boss
*32 | 350 400 | 23 | | 312 9/-
4 500 600 23 | 13 512 1/
8 | 500 | 600 | 4i | I H 512 8/-
16 500 600 41 | 15 3 1152 k6
2 | 500 { 600 4| Ik 3 512 17/6
*8 | 800 | 900 | 45 | 14 1 928 18/-
*Etched Foil.

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION: NORTH ACTON - LONDON - W.3 - Telephone : ACOrn 006l

WwWwW. americanradiohistorv.com L T
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PREMIER RADIO COMPANY
B. H. I.VIORRIS & CO., (RADIO) LTD. .
6 pat T bavs  (Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2 AMBASSABOW 033

PADDINGTON 32712

BUILD THESE NEW PREMIER DESIGNS

MAY BE £7 1 9 Plus 3/- Pk.
BUILT FOR & Carr,
Latest type Superhet Circuit
using 4 ‘valves and metal
rectifiers for operation on
200/250 volts A.C. mains.
Waveband coverage — short
16-5'30 metresd xrlxediuné 0%32-550
metres, an ong 000
metres, Valve line-up GK3 on medium wave and
frea. changer, 6K7, IF, 6Q7. 800/2,000 metres on long
(I})vgéectonr .}VCT;md ﬁgst tAl - wave. The dial is
outpu 1e attractive cabinet to .
house the Receiver size 12in. long, 6iin., 1'11um1na.t,ed andithevalvelglinc uolgls
high, 5}in. deep can be supplied in ‘either 6K7 H.F. Pentode 6J7 Detector and
WALNUT or IVORY BAKELITE or WOOD. &V6—Output,
INSTRUCTION BOOKS 1/- cach (post frec) which includes Assembly and
wiring diagrams. also a detailed Steek List of priced components.

TRF RECEIVER ~
MAY BE 1 Plus 3.- Pkg.
BUILT FOR £5 a 1 5- & Carr.
The circuit is the latest type
TRF using 3 valves and Metal
Rectifiers for operation on
200/250 A.C. mains. Wave band
coverage is 183/550 metres

4-WATT AMPLIFIER

Plus 2/6 Pk.
& Carr.

MAY BE

BUILT FOR £4 1 o

élalve lme-up

able for either
3-ohm or 15-
ohm Speakers.
Negative feed-
back. Any
type of pick-up
may he used.
Overall size 9 x 7 x 5in. Price of Ampliﬁer
complete, tested and ready use
£5.5.0 plus 3/6 pkeg. and carr.

CABINETS—PORTABLE

Madel PCI1

aiL-orv BATTERY PORTABLE RADIO RECEIVER

Brown Rexine covered. 4 minjature Valves in_a Superhet Circuit MAY BE
Overall dimensions e15u.15lxnmun x 5tn. | covering medium and long waves. Rexine BUILT FOR
Clearance under lid when closed 2}in. covered Cabjinets 111in. x 10in. X _§iin. in

Model PC/2 Lwo contr‘astmv colours. WIII;B vut}:l (r.?rxr‘]ey ‘a
Grey'Lard Rosins coverad. 45/~ TR AR T 0 S SRR Ul e
Overalt dxmcnslons 15in. x 13in. x 6in. \\" “p,_n 1 ,71 ar or holidays. & Cari
Ciearance under lid when closed 8in. INSTRUCTION M,m\ 1/6 (Post ]r«-(-) Ee
Model PC/3 which includes Assembly and wiring diagrams, also #

R%xme type covering in various colours,
(A

Overall dimensions 163in. x 14}in. x 10}in.
Clearance under lid when closed 6iin.
All the ahave Cabinets are supplied vuth
Panel Carrving Handle and Clips,
Packing and Postage 2/6.

Send for details of the Premier Wide angle
Televisor design which may be built for £30.

detaited Stock List of priced components.

A Range of High Fidelity Amplifiers.
Speakers and Record Players by the
tollowing makers in stock :

Leak, BE.A.R., Rogers, Goodmans, Wharfe-
dale,” WB, Stentorian, Larenz. B.S.R.,
Collard, Garrard, lenco, Connoisseur.
We shall be only too pleased to demon-
strate any of the above equipment.

B.S.R. Monarch 3 speed Autochanger
£7.19.8, postage and packing 5/

3 Speed single plaver with crystal tune
wheel £6.19.6. postage and packing 5/-,

Price

£14.15.0
P.Tax £6. 18, |

THE GENERAL ELEC_TRIC CO. LTD

The G.E.C, 14in. Cathode Ray Tube type 7203A has
the following attractive features:i—

(1) Improved tube life and reliability,

(2) A narrow beam angle triode gun giving:—

(a) Uniform focus over the entire screen area,

(¢) Ficedom from astigmatism,
(3) A high reflectance aluminium backing to the
fluorescent screen giving:—

(a) 70% increase in picture brigbtness, (b) High
contrast daylight viewing., (c) Complete climination
of ton burn from both pnsmve and negative ions.

(L) Small spot size.

MAGNET HOUSE, KINGSWAY, LONDON W.C.2
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12in. TV. CABINET»—-IS/-

We “are offerifig
these at not much
more than the cost
of the plywood
they contain. 1f
not wanted for
TV. many useful
items can be
made—record stor-
age ~abinet, H.F.
loudspeaker case,
vase,
Price
carriage 6.

RECORD PLAYER

£4-10-0

2-Speed Gramophone Motor
Latest vim drive 3-speed motor with metal
turntable and rubber mat. Small mod.
makes speed eaxily variable lov special |
eflets and dance work. i
Pick-Up
ng fanious Cosmocox d Hi-G turn-over |
crystal. Separate sapphirve for each speed.
Neat bakelite cuse with pressure adjust-
ment.
Special Snip Offer This Mont
The two units as itlustrated £4 10 - or

made up on board as illustrated £5 10- |
prlus 5 - rost and insurance.

ELEGTRONIC PRECISION l
EQUIPMENT LTD. ‘

See page 263 for address

| 3-WAVE

SUPERHET

This is a 5-
covering the

short waveban
fine clear dial
travel.
haxsis is

Chassis »ize 15 x 6 x 6in.  Price £8.19 6,
complete with 8in. or Gim. speaker
Carriage and insurance 10.-. H,P. terms

if required.

£8-19-6
valve A.C. D.C,

ds.
with an €

omplete and ready to operate.

superhet
usual long, medium and
It has a ‘particularly
xtra long pointer
Osrant valies are used and the

WHY NOT
Portablie 2
details,

make up the " Crispian’
page for

See our [full

NAVY MODEL TCK-T

' Seen at Eacthourne by appointmeng.

We have a few only American trans-
mitters =Lill in m‘!gim\l packing cases.
Designed for the Navy, these are really
beauufu)lv made and most impressive.
standing 5. high by 2fL. wide and finished

nﬁﬁ‘n\\\*{@

po]

L

BI]NTRQ

\-4»-

All parts including
valve, paxolin panel,
coil formers, etc.. ete
to build regenerative
receiver.  given in
September  Practical
Mechanics” price 14/6
plus 2 - post.

in instrument crackle. All meters and
controls are an the front panel. The
transmitter tunes over the range 2 mega
¢ yeles 1o 18 megacyeles and it Js designed
for high speed precision communication
| without preliminary calling.
requency control and stability is par-
; ticularly good. being better than .005%,
under the worst conditions. Power out-
put is 400 watts on C.W. and 100 watts on
phone.  Tuning is verv simple—a unit
control mechanism-—ygives a direct read
ing in frequeney
| Complcte with valves and Instruction
manusl. Price £85, ex works.

NOTE.—The transmitier will work off
A.C. or D.C. with the appropriate power
unit. Jl’ower units are not available at
present.

THE

“WEYRAD”
AN

, @ 500

SIGNAL GENERATOR

c/s A.F. source.

@ 5.G.M.I—A.C. mains operation.
varnish-impregnated transformer, tapped 210/225/250
volts.

@ S.G.B.I—All dry battery operated.

@ All components are by well-known manufacturers
ensuring maximum reliability.

@ Both types in quantity production.

./ @ lllustrated leaflet available, price 2d.

INSTRUMENT OF HIGH
ACCURACY AT LOW COST

@ Coverage 100 Kc/s-70 Mc/s (on fundamentals).
@ Accuracy better than
@ Large, clearly calibrated scale.
@ Modulated or C.W. output.

£29%, on all ranges.

Double wound,

WEYMOUTH RADIO MANUFACTURING CO., LTD.

CRESCENT STREET, WEYMOUTH, DORSET

% g

wwweamericanradiohistorv. com
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MAINS TRANSFORMERS T.8.L. COMPONENTS FOR BER-
‘k NARD'S F.M. TUNER
3-WAY MOU}?TING TYPE l V-H.F. Unit.
Cotley tape B 45/-  plus
! 149 .
, Inter-staze Transiormer.
[T DTN T - ea
1 Ratio stcnmmlto Transformer.
[RETERENTD 108 °
| T.S.L. High Stability Resistors.
Tagwe B3 wo 1o 8d, e | e

8 |
* kK *.*. LA ¢ l
SPEGIAI. PURCHASE !

Portage 2 1.

[‘u
TELETRON, BAND III CONVERTER

1
|
55 -. |
COIL SET 1

wpal
Controd

Mk 2 CARCODE WITIE e
AN PRACTHCOAL, WIRING
SRAM.  Dewerjptive
ahle, 3. en.

I'l \- B
leatlet V o

WHEN ORDERING PLEASE GUOTE

RADIO SUPPLY Co.

{—wv—}

gl

9d. e

T.S.L. F.M. Dial.

tor 1 with 17

378 eu.

Control Knobs. Pehalit tape toen,
[ With wifded cente plate,
18 va.

TELETRON FERRITE AERIALS
Lonig aml Mol W
Wae,

Wave, 12/6.  Mml

88 .

56
“ DEPT. P.W."

VICTO

= —fae——

] p—r—
5/6 VINCES CHAMBERS

! HEATER TRANSFORMERS
Amp....

-2 aolt .
- fapat 2 volt
o lnpnt 4 vl
"L Inpat 4 volt
- gt
s lapt

2 RN
o SWLGL B

WA s
OSMOR COILS, etec.

ot all Oshi vomnponents

l CR T ISOLATION TRANSFORMERS
8 ea. Type NR9

a. b Rativ 5 ogiving A
Particulariy able
Detinition Receivers. Fum
Nle te cover et fube

Loozl

anlt s N9,
It NTun,
volr,

RERYEIEN
1.2 voll

Ingt Yolt FWith Fae Panel aud Solder Tz,
ampoated 5aalt 2 amp. .. 14 3 ea 10 8 carch.
OUTPUT mnsroxunxs Tm ng
\(v\ln Ratio, suitable MWatne ingol ;L2
\ e Muiti oury ||t
slgle rative.., 8,6 civ 153 volta
CHOKES tupnt has twn
il 250 choe, G0 WAL cupl] Sl
Clamp Consteuction [ AT respectivels.
JWH. 20f ohs, G M AL hix tounsionner is siitahle b net
Clineg (e 93 e ‘athade kYl ll in Medimn
1OIF, 2 ohme. ML Definition Rewriver
Clamp Constinetion ... 13 ca. | Lo MOST A FLC Lon ety
o M AL 0wl TP eR Trasiormer with | niveral
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et BB W T Lanel ot Sotder gz,
Mideet Cltuts oty Bl vl
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e ; bl Type NR14
HETAL REC’I‘IFIERS A mest setnl rransfoioer s
12 vnlt L oangp, . vt Fubes with  aiing

240 volis,

Ontrng vols a1 2
amp .
With wr Panel amd Soelider Tags,
17 8 corh,
. 13 8 en.
TINN]?D COPPER WIRE \ll oz 1% % K K & * *
Rerls,
3 MW
o AMERICAN  INDICATOR  UMNIT

Type BCI29A

~
I
. 505 | wla hml at sl u-mpuneuh The
e @ 52 8 | whale anit. which neasures v
o e 42 - NoNLine oy LR s hrand pe
o o 42 - \ Goed I hlark erselle bos. and
. 828 |, ran be snppt a .
528 1 plas B~ puntior sl puel

All PM Types less
KLAC S Uit
ROLA G Tair
oo Ao~ L
THREUVOX 67 Wana | oun

PLESSEY 12 | nit
LECTRON N 51 it

GOVDMANS 617 Cuit 7
FOODMANS »7 | nit

[ S TT IR PEE
GOOITBTANS 47 v 7 | it
BRLAALGY

T Uuit Main

vhras fiebd .

PLASREN ~7 it ‘IAIII
ol Jield

1

LOUD SPEAKERS

Transtormer

178
17 8
18.8
20

378
138
188

PREL

RIA SQUARE

LEEDS I.

TERMS :

Cash with order or
C.O.D. Postage and Packing
charges extra, as follows:
Orders value 10/- add 9d.;

20/- add 1/-; 40/- add 1/6; £S5

add 2/- unless otherwise stated.

Minimum C.O.D. fee and
postage 2,3,

MAIL ORDER ONLY

.
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(Plna £1.10.¢ Carr. and
H.r.

Tnsurance.

£1 is refnuded when nacking
Terms £21.10.0 deposit and 12 monthly payments of £1.19.11

case

ACKNOWLEDGED FOR PERFECTION

fraan] S 7

ASSEMBLED & READY FOR USE

e %&é@a@i

£43

i returned to us.)

The actual assernhbly of the Recorder is simple, and only involves a few
connections. The Truvox Tape Deck and the Quality Amplmex‘ are supplied
tested and ready for use, and all that is required to complete the Recorder
is to connect the two together (a connection chart
is supplied for this purpose) and secure them by the
screws provided into the Attache Case. Thé items
illustrated and described form the complete equip-
ment and each are available for sale separately.

TRUVOX TAPE DECX
MODEL Mk. HI/TR7/u

This .is Truvox's new
i small "

TRUVOX DECK.

Magic Eye

whole instrument is.built
to  close engineering
limits resulting in the

ticular to COR R’

complete  with
Elliptical 3 ohm P.M. Speaker.
It incorporates an efficient Tone
Control! arrangement and has a
Level

(Operative on Record).
also be used as a general purpose
Amplifier for high quality repro-
duction of gramophone records
direct from.a Gram

!'HOME CONSTRUCTORS!!
OR — BUILD IT YOURSELF FOR

£40

MODEL TRF QUALITY AMPLIFIER

This amplifier has been
expressly designed 10
meet the requirements of
enthusiasts for ﬁdeht.y repro:luctlon and in par-

L Y orerate the above

Ir, is supphed

matched

Indicator
It can

Unit.

minimum/of ** wow "’ and

"llllutgier ‘;h va}%g}%s PR.;}C % SEND S.A.E. FOR DESCRIPTIVE
will plgy the A 7 LEAFLET . [INGCLUDING PRICE
RECORDED TAPES and 5 ‘

takes all sLandaLd tapes Z DETAILS & H,P. TERMS

up to.1,200!

FORTABLE
ATTACHE CQSEQ‘
Near compact and @
Lraeu\«ely finished. _It.)
contains congeales

pockets for.Mike, Matn_s:}

of tape:
Lead and reellvvvg\(

2

&
SCOTSBOY MAGNETIC RECORDING TAPE
Snpnhed ‘complete with a 1:200ft. reel of Scotsboy Tape. In addition,
the Recorder will take all standard makes of tapes.
MODEL MIC33/I ACOS CRYSTAL MICROPHONE

A highly sensitive Mike which accurately matches the input arrange-
ment of the Amplifier,

Tel.:

STERN RADIO LTD:

109 & 115, FLEET STREET, E.C4

FLEet 5812-3-4.

LEARN THE |
PRACTICAL WAY

| NEW

IWuth many of our courses we

| enrolling with us.
supply actual equipment. Courssas |

i

|

City and Guilds Grouped Certificates in Telecommunications:

Genera! Radio and Televisien Courses, Radar, Sound Recordimg, etfc.
ail’cther branches of Engineering and Commerce,

Also Courses

* We offer training
* A tutor

AM, Brit. LR,
Examination, Radio Amateur's Licence, Radla and Tclevision Servicing Cer_tig:afes,

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES

PRIVATE AND ikDIVIDUAL TUITION IN YOUR GWH HOME

E

in

The advantages of EEM.1I. tl'alnlng % The teaching methods are
planned to meet modern industrial requirements.
all subjects which provide lucrative jobs or irteresting hobbies,
personally allotted by name to ensure private and individual tuition.
advice covering all aspects of training is given to students before and after

in
is

% Free

| OIS e g’r;uz,ft'senf;j oo Courses from | | Send without oblgaton your FREE book. I
I gzx;net:z’al APrft\‘ozifraphy, and ! 5/ per '“onth : 4.3 G;ove Park Roa'd' lf::don; W4, I
_____________ N A Phone: Chiswick 4417/8.
gM TE?@T = SI NAME. — I
ADDRESS o e e e et iy
'- Theonly Postal-Gollegewhichispart of [ N e

aworld-wide Industnial Or'gaﬁisat»ion'

SUBJECT(S) OF INTEREST ..

WWW.americanradiohistorv.caom
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“P’M SET TO GO PLACES...
~ with you!” g

THE SUPEREX ™ 55 BATTERY PORTABLE
is a first class receiver guaranteed to
give good rcgeptlon throughout the country.
F.qual in appecarance and performance
to any commercial model. Cabinet
size 10%in. x 8%in. x Sin.
Alf parts available separately.
% Four Valve Superhet
% Long, Medium Wave =
% Large Elliptical Speaker
% B7G l.4v Miniature Valves
% Simple Construction

Price £7.15.0 plus 3/6 carriage.  Send 1/6 for SUPEREX 55" CONSTRUCTION BOOKLET

AN ELEGANT | QUALITY RECORD REPRODUCTION
CABINET AT MODERATE COST
to suit your pocket | The S.R. 3-4 watt

The SUPERIOR BUREAU |  AMPLIFIER

High quality 3 valve
Very elegant in richly | 3 watt Amplifier for#g
figured walnut veneer | A.C. Mains 200/250
with internal panels in | volt. Four engraved
sycamore. Slopingradio | controls give a wide range of tone variation. Qutput
panel size 16in. long x {10fin. high. Uncut motor | transformer matched for any 3 ohm speaker. Chassis
board size 15%in. fong x 13lin. back to front. Lid | fully isolated. Valve line-up: 6SG7, 6V6, 6X5. Bronze
panelled in beige leatherette. Two large storage | crackle finished chassis. Overall size 8in. long. 4in.

cupboards. Speaker chumber large enough to house | wide, 5in,  high. Supplied built and tested.
12in. speixkcr.loverull cabinet size 33in. hirgh. 34h:i GUARANTEED FOR12 MONTHS (90 days valves).
long. 16Lin. deep. Send for full details of this an . .

DI (9IS [0 Sl Price £5.5.0 Pluf 3/6 carriage. ,

Price £17 plus 25/- carriage. FROM ALL CORNERS gy

_ Here’s greatest value! |
—_">~._ CABINET “SNIP” A craftsman-built cornertype |
—X Atiractive bakelite cab- | speaker cabinet designed for |
inct with tong and med- | any good quality [2in.speak
ium  wave, two-colour | cr.Solidly constructed of lin.
glass dial and two cream | thick veneered board which
knobs. Ideal for T.R.F. { is expertly finished in highly
constructors.  Available | figured walnut veneer or in
: in Walnut or Green. | natural finish light cak
Size 12in. long. 7in. high. 3iin. deep. Complete | Veneer. Size 3lin. high, 28in.
with handle and back. wide, 19in. back to front. )
Definitely a cabinet of dis-

; R f tinctive design.
\ Price £12.10.0

plus 17/6 carriage.

Price 15/6 plus 2/6 postage.

RADIO

COMPONENTS . Plol.
We carry a very wide range of i;] lJ
| .:M?

LOCATION: On the muin

L4
‘,? {dr' {?F_S' Harrow Road between Harlesden
- and Wembley.
4 SHOP OPEN : 9 a.n. 10 6 p.m.

Monday to Saturday. 1| p.m.
Thursday.

Ruadio  and Television com- : o
pouents ; also AM FM Radic tht
Chassis, Tuners and Hi-Fi )
Amplitiers by Dulci. Armstrong. k
McCarthy, T.S.L.. Grampion M
and Whiteley. Quality speakers LH:
\
\

37 HILLSIDE, (HARRUW ROAD)
STDNEBRID'EE_H,HID,E@QJ-}&J TERMS: Cash with order or

by Goodman, G.E.C., Whurf-
dale and Stentorian always in
stock. SEND FOR LISTS.

C.0.D. Extra charge for C.0.D.
U.K. and N. freland.

L = = wiwwww americanradighictary com s mr _ —
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JASON qu

An easy-to- bul]d Tuner using four valves Type
Z77/EF91.  Providing leads are kept short and
soldered joints are well made,. good results are
guaranteed. The uscful range is- at least 60 miles
from the station. The Book also gives details of a
Fringe Area version which has an aerial sensitivity
of 5 micro-volts for good limiting. Book (Data
Publications), price 2/-. All ecomponents (less
valves), £5-5-0,

microvolts.

Clyne Radio

Eirad, Crawley

Filmer, Bexley

For the more experienced, the Medium Wave and
F.M. Tuner shown above is available. . This may
be built either as a tuner or receiver.. The Assembly
1s supplied with the centre holes blocked by easily
removabie plastic discs. F.M. sensitivity is 15

Recciver, £11-10-0. Tuner, £10-10-0.

Available from our usual stockists, e.g. :-
A. E. Knight, Aberdeen Raidel Services. Croydon
Coventry Radio, Luion Servistore, Muswell Hill

D. R. Evans, Cardiff Telekit, Beckenham

. . ) Gower & Jones, Herne Bay
S.A.E., please, for Component Prjce Lists. Home Radio of Mitcham
Lanes Radio, Brighton

T"E JASON MoTo“ & ELECT““N[C CO., g:ise‘:)}ul;sRadio. Harrow Watt’s Radio, Kingston

. Radio Bargains, Battersea West Midland Sound,
328, Cricklewood Lanc, London, N.W.2. SPE 7050. Radio Sales, Bristol Oswestry

oA MRS PR ey

F.M.

Components (less valves) to build

Reliance Radio, Bexlevhcath
Smith’s, Edgware Road

Teleradio, Edgware Road
Tower Electrics, Leatherhcad
T.R.S., Thornton Heath
Unicraft, Belfast

EXPAND AND

Laboratory Balanced. The TSL LORENZ
LP312-2 is a main "bass I2in. didxial® speaker
combined with two LPH65 electro-magnetic
high frequency TREBLE units permanently
mounted coaxially across the front of the main
bass speaker at such an angle to give full spherical
binaural response. All are laboratory balanced
and matched for perfect tone with a frequency
range of 20 cycles to 22.500 cycles essentially
level output. To ensure level frequency response
the voice coils of the two treble speakers are fed
through a spzcially designed crossover net:work
which balaaces the frequency response of the
three speakers as a combined unit.

IMPROVE ANY

The TSL LORENZ LPH65 is the basic treble
speaker used in the TSL LORENZ Sound System.
Round in shape to ensure smooth melodious sound
the plastic cone is fully tropicalised. Special
features are the super high flux density magnet
of 17.500 gauss and non-perforated back plate.

vie. SQUIND SYSTEM

SPECIFICATION LP312-2

IMPEDANCE |5 ohms ; FREQUENCY RANGE 20-22,500 ¢/s ; POWER
RATING 25 w. ; PEAK POWER RATING 40 w. ; DIAMETER Bass 12}
inches Treble 2% inches ; DEPTH Bass 7} inches Treble 2 inches ; BAFFLE
OPENING 10] inches ; SPEECH COIL DIAMETER Bass 15 inches
Treble } inch ; FUNDAMENTAL RESONANCE Bass 20 c/s Treble

b,600 c/s ; FLUX DENSITY Bass 17,500 gauss Treble 17,500 gauss ; NS

SUPER HIGH FIDELITY THIS YEAR

Let your ears be your judge. .. crisp, clear,
natural reproduction without coloration with

| TSL LORENZ speaker units. Ten years ahead

in engincering and design this speaker unit will
enable you 10 design and build up a sound system
in your own home which will tru1y add the miracle
of LIFE to the magic of music .

No Extra Cost. You get these extra [catures
at no- extra cost with everv TSL LORENZ
Sound system . . . Greater output and more
sensitivity . . . heavy duty oversize speech coil
. . Super hlgh flux magnet . . . Permanently
flexible sclf-<damped cone . . . Muli-parameter
cone fully tropicalised . . . Sealed in air gaps
built-in centralising dev:ce for perfect ‘gap
am.nmcn[
Improve your cwn [H.F. Sound System. .for
those devotees of high fidelity who possess bass
speakers fitting ere or more LPHGS treble units will
greatly cxiend your range of super fideljty repra-
duction. They are, without a deubt, the most sensitive
cnd efficient treble reproduccrs resecrch has revealed
to date. The non-perforated back plate ensutesthat
the LPH6S can be used with any cther speakers
irrespective of make or type without interaction
taking place.

SPECIFICATION LPH65

HIGH FREQUENCY CONE-HORN TYPE

TREBLE UNIT

IMPEDANCE 55 ohms; FREQUENCY

RANGE WITH SUITABLE HIGH PASS

FILTER CONDENSER 2,000-22,500 /s ;

" POWER RATING AS A SINGLE
UNIT 3 w. ; PEAK POWER RATING
AS A SINGLE UNIT 5 w.; DIA-

«F ERMODULATION PRODUCTS under 05%;: C OSSOVER = < METER 24 inches; DEPTH 2 inches
FREQUENCY 2,000 ¢/s ; FINISH, Grey and blue vitreous anti-corrosion @ BAFFLE OPENING 2} inches. PRICE,

stove enamel. RETAIL PRICE, £ 14.19.6. (Not subject to Purchase Tax.)

39/6. (Including Purchase Tax.)

Exclusively distributed throughout Great Britain and the I Details of Buass-Reflex enclosures for the TSL LORENZ

Commonwealth by

TECHNICAL SUPPLIERS LTD,, HUDSQN HOUSE, 63, GOLDHAWK
R , QN.H

LP312-2 sy be obtained from —
RD., LONDON, W.12. Tei: SHE 2581, 4794,
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NECASLON
ELECTRICAL

TESTING
INSTRUMENTS

v

Lagletecod Trodn Mos

A dependably accurale instrument for testing
and  fault  locution s indispensable o0 the
amatcur who builds or services his own sct.

The UNIVERSAL AvoM|N6R

(as illustrated) is a highly accurate moving-coil instrument.
conveniently compact, for measuring A.C. and D.C. voltage,
D.C. current, and also resistance ; 22 ranges of readings on
3-inch scale.
Size ; 4%ins. x 3§ ins. x 1}ins.
Nert weight © 18 ozs.

List Price: €12:0:0

Complete with leads, inter-
changeable prods and croco-
dile clips, and instruction
- ook,

MODEL |
D.C. VOLTAGE : 0 to 500 volss.

© A.C. VOLTAGE : 0 to 500 volts.
D.C. CURRENT : 0 to 500 mA.
RESISTANCE : 0 to 20,000 L.
Total resistance of meter : 200,000 2.
SENSITIVITY : 400 2V,

MODEL 2
D.C. VOLTAGE : 0 to 1,000 volts.
A.C. VOLTAGE : 0 to 1,000 volts.
D.C. CURRENT : 0 to 500 mA.
RESISTANCE : 0 to 200,000 2.
Total resistance of meter : 4 Mt
SENSITIVITY ; 4,000 2V,

The D.C. AVOMINOR

isa 2i-inch moving coil meter providing 14 ranges ol readings
of D.C. voltage, current and resistance up to 600 volts, 120
milliamps, and 3 megohms respectively. Total resistance
100,000 ohms.
Size : 4kins. x 3fins. & Viins.
Nett weight @ 12 ozs.

Complete as above |
List Price :

Sole Proprietors and Manufacturers :—

wiany amaricanradiohistiornc . com

Write for a free copy of ths latast Compre= AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
hensive Guide to * Avo ' Instruments. Avocer House, 92/96, Vauxhall Bridge Rd., London, S.W.1. ViCtoria 3404 (9 lines
LS e e e e
) R 1155
RX161. 1601220 me. > EFss|==\f A LV ES ==|Covers [8.5/7.5 mc, 7.5/3.0 mc,
1 EC54, 1 ECS2. less vales. 6= 1.500/600 KC, 500/200 KC., 200,73
RX71, 10 me. L.F. less valves, 6AGT 9/- 616 5)- EF50 4/- |[KC. Complete with valves. :
9,6. 1.S.A. Hand Generator o FIRST G .
X Dinghy Tx. 15/~ Hoover| SP61 2/6|SP41  2/6/EASO 2/- ST £6 GRADE
24 volt  Blower Motor, 15:-.| DI 2/-|955  5/-\954 3 Carriage 10/-.
RT40 APNIX U.S.A. Altimeter.] VULIL 3/- YUI20 5/-|VU39 8/6 | power unit for use on 230-250 A.C.
less valves and dynamotor. New.| 6V6  8/6/5Z3  8/6/5U4G 8/6 | main. Complete with 2 valves on
15.-. X-WD Throat Mic.. new,| 6K& 11/-|6K7_ 6/-|6X5  7/6 18 x 6 Chassis. 3
boxed, 4/6. Healer Transiormess,| 6SL7  7/6/6SN7  9/-16J5  5/- £4 Carriage 5/-.
6.3 volt 1.5 amp.. 7'6. 200 KC| &J7 7/6{6N7 8/6/EF36 4/6 TAIZG TX
Crystals, 8/-. Hour Meter X-Govl..| EF39  7/- EBC33 7/6|EL32  4/- Reduced.  This Month's Bareain
50 ¢s A.C. mains. 15 -. Londex| EF37A 9/-|ECS2 5/-|EF54 5/- e arsain.
230 v. A.C. Relays. 86. High| CVe6 4/-/P61 _ 6/-16B4  4/-| £4.10.0
resistance Ear Pieces. 4.000 2. per] 6SK7 4/6/6SH7 7/6/6SA7 8/- | RF 24 Units. Brand new in mahers’
pair. 6/-. L.R. Headphones with| Pend6 5/61Pcn220 3/6 6C4 7/~ |cartons, 15/-.
headband, 8/-. New Modutation| 6AGS 7/6,6AKS 8/6 1T4 7/~ |PVS Slecved Wire, 22 s.w.g.. 10
Transformer 2-1. XBCS36. 6'-] 1S5 7/6)1RS  8/6|IA3  7/- |colours. 2d. per yard. X-RAF
Relays G.P.O. types. 6.3C02] IL4 7/-|3A4 7/-1354 8/6 |Heavy Duty 24 volt 60 amp. Switch,
8:6. Siemens H'S. 100 100:] 3v4  8/6|EYSI 13/6|9BW6 9/- }1/6. Transformers, all 230 v. A.C..
8.6. Silicon diode, 2 -. Germa-| R19 12/6/CV63  6/-|ELS0 9/« 150 c.p.s. mains, 14/20 volt 20 amp.,
nium diode, 2'-. Pyvc Plug and| RK34 2/6/CV286 7/-|CV287 7/- | £3. 14/17 volt 20 amp., £3. 3.5/9v./
Socket, 1/6 p.a. V. |olders. 1.0] CV201 8/-12X2 3/6[150/30 7/- |17 v. 4 amp., £1.2.6. 9 v./I7 v.
6d. Br Oct.. 6d. B7G. lod.| 10530 7/-175/30 7/-|807 6/- |1.5 a.. 13/6. 350-250-0-250-350 v.
Screen and Can. 1 6. Cer. 807 13 pe, L2SH7 .5/6’]’%125 6/-U22  7/6 6.3v.3a,4v.2a, £1. Condenscrs
1-. RK34 type. 16. LF. Strip.| 5130 6/-|V 501 6/-|80 8/6 | Electrolytic 450 yolt wkyg. 8 mfd., 2/6.
12.5 me. 3 meg Band width & SPei.| 5H6 4/-'6AC7T 7/-{AR8 7/- 184-8,3/6. 16 mid..3/-. 16+8 mfd.,
I EASO, less valves, 126,  With 3/9. 16416, 4/6. 32+-32 mid., 6/-.
e SR L eT a8 CONDENSERS, Assorted, 100 for
vahes, 27/6. 88 mid. 430 \volt 15/-. Ass'd Resistors, !, 4. 1. 2 watl
Elec. Condensers. 2 6. 1 mA Meter N 0TS, 4y 7 U5 = Walt
. g All our selection, R.E.P. Coil
Rectifier, 4/6. Packard Bell Ampli- Stock also Denco Osmor
fier. complete with vahes and (MIDDLESBROUGH) High Stab Resistors, 2°%., 1/- :
handbook, 12 6. Reflector Gun 1e,, 1/6. Welwyn Vit. Resistors.
Sight in wood case, £1. 16 Bank 26, EAST ST, MIDDLESBROUGH. 5 Watt. 1/6. P)olenliomelcrs, all
Switchbox. 8'6. TEL.: (MID) 3418. valves, 1o 2 meg., 2/6 each.

b
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HOME RADIO OF MITCHAM

187, LONDON ROAD, MITCHAM, SURREY MIT. 3282 ‘ ADVANCE

AY O for

E.H.T. TESTER
Don't guess EH.T.
—test it. 3-16 kV. @

A.C. and D.C. for | P.| Signal Generator. 100 kcs. to 100
line  fly-back or | mcs. in & bands. Accuracy 19. Con-
transformer E.H.T. | tnuously variable output. AF. mod.
Boxed  with full | FRICE ‘.2’2"5'0'
instructions. 52/6
post paid.

Model 8. A multirange instrument with
high sensitivity. Ranges .25 mV to 2,500 |
volts, .5 /A to 10 amps., 0 to 20 megohms.

PRICE £23-10-0.

PULLIN

Model 7. 50 ranges with 1,000 o.p.v.

sensitivity. T A Y L o R

PRICE £19-10-0.
Model 77A

Multirange meter.  Volts D.C. 0-3,000.
Volts A.C. 0-750. Current 0-15 amps.
Resistance 0-5 megohms.

PRICE £10-10-0. i PRICE £15-0-0.

Resistance up to
megohm.
PRICE £12-7-6.

AVOMINOR A.C./D.C. A small
accurate instrument with 22 ranges and
3in. scale.

We carry all these instruments and many others in stock and will be pleased to send full details on recejpt of stamped,
addressed envelope marked ** Test Gear.”’ R -

SERIES 100 Test set.
10,000 ohms per volt.
2} Ranges A.C. and
D.C. 10to 1,000 volts.
100 4A to 500 mA.
|

Train for wonderful
Juture 1n—

Train to meet the need
for pioneers in
this expanding field

Every day the demand for the expert in electronics grows. Radio, television, radar an:d the
whole field of industrial automation are rapidly expanding, and the trained specialist assures
Jor himself a well-paid career in this quickly developing profession. Here is your opportunity
to enter for
4-year course in 3-year course in
ELECTRONIC ENGINEERING TELECOMMUNICATIONS

Intended for good Science sixth-formers who

are capable of training into future team Entrance standard G.C.E. Ordinary level or
leaders in scientitic applications. Final quali- equivalent. This  doursz  trains Assistant
fications are B.Sc. and City and Guilds’ Fuil Development Enginczrs to City and Guilds’

Technological ~ Certificate  in  Telecommuni- Full Technological Certificate level.
cations Engineering. This course is recognised )
by the Institution of Electrical Engineers.

Oppor-
tunities “for practical attachments. (o E.M.1.

At Icast 18 E.M.I. Scholarships are offered Laboratories and Workshops are providzd.
for the 1956 course which commences on Details of special Scholarship Scheme availablz
October 2nd. for next course commencing September 11th,

E.M.Il. INSTITUTES
Dept. 32, 10, Pembridge Square, London, W.2. Telephone : BAYswater 5131/2.

The College .associated with o world-wide electronics industry, including ** His Master’s Voice,”” Marconiphone, Columbia, etc.

WwwWwWamericanradiohistorv. com —
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' ALL FULLY GUARANTEED

| The magnificent Bureau type Cabinet illustrated is in
: specially selected walnut veneered exterior with light
sycamore interior with matching Rexine lining. Two
full-sized compartments. Overall measurements :
34in. x 17in. x 33in. high. Price 16} gns. Packing and
Carriage 25/-.
Also availabie a very high quality Cabinet in a modern
design. Exterior veneered in a highly-figured Walnut.
Solid block-board lift-up top with all interiors veneered
in Sycamore. Full silk front. Dimensions : 27in. long
x 16in. deep x 32in. high. CASH ONLY £8. Packing

A 9-valve- AM./FM.
chassis with 4 wave-
bands {(Long. Medium,
Shore and F.M.), push-
pull output stage and
magic-eye for precision
tuning. Specially
designed, with permea-
bility-tuned F.M. circuit
and a very high degree of
I.F. ampllfcatlon for fringe-area reception, it offers the finest
quality regardless of price. Automatic volume-control and
a special wide-range tone control./ Push-pull output stage
and compensated network for electrostatic treble speaker.
with an output of 5 watts and the widest possible audible
frequency range. Special large 10in. high flux-density F.M.
Speaker with hyperbolic cone plus matched high-tone elec-
trostatic Speaker. Co-axial socket for dipole aerial. A.C.
200/250 volts 50 cycles only. Provision for external
speaker. 26 GNS. Packing and Carriage 15

SEND FOR ILLUSTRATED LEAFLET GIVING
FULL DETAILS CF A WIDE RANGE OF RADIO
CHASSIS, F.M. TUNERS. AUTO RECORD
CHANGERS AND SINGLE PLAYERS, AMPLI-
FIERS, LOUDSPEAKERS AND OTHER ELEC-
TRONIC EQUIPMENT OF THE HIGHEST
QUALITY. GENERCUS CREDIT SALE TERMS
WITH LOW DEPOSITS AVAILABLE ON ALL
ORDERS OVER £I5.

DIRECT SALES LTD.

36, SOUTHAMPTON ST.; STRAND, LONDON,

w.C.2.
LONDON, W.C.1.
Telephone enquiries : TER, 9876.

| and Carr. |5/~

PORTABLE TAPE RECORDER

In a superbly fitted moroccan~
grained carrying case, this instru-
menct is the very finest of its
class, regardless of price, Latest
type TRUVOX twin-speed Tape-
deck, input for Radio, Gram..
and Microphone. Built-in sefected
elliptical Speaker of the very
finest quality. Recording (with
recording level indicator) or

- Playback. 200/250 volts 50
B cycles, A.C. mains only. Supplied
complete with seiected Micro-
phone and Recording Tape. 44

GNS. Packing and Carriage 25/-.
ALSO A COMPLETE KIT AVAILABLE CONSISTING OF :—
Fully Fitted Carrying Case, Tape Deck—Truvox TR7U,
Tape Recorder Amplifier, Microphone—ACOS 33-1 Speaker
—7in. x 4in. Elliptical, Magnetic Tape Reel. To the same
Specifications and similar to those used in the Portable Tape
Recorder, this complete kit offers the home-builder ail that
is required to construct a portable Tape Recorder of the
finest quality. 42 GNS. Packing and Carriage 25/-.

Personal callers only at 90, JUDD ST.,

DISC PLAYER

Specially designed for the amateur
builder, these Disc Players con~
sist of the latest four-speed
Automatic Record Changers,
complete with crystal turn-over
pick-up head for long-playing
and standard records, mounted
on sycamore-lined base. Supplied
complete with fitted mains lead
and screened pick-up lead, ready
for connectlng up. 10 GNS P 2cking and Carriage l2/6

LATEST AUTOMATIC RECORD CHANGER

B.S.R. Monarch, model UAB8 four-speed auto-changer
incorporating 16 r.p.m. for ‘' talking books,”’ and arrange-
ment for manual control. Fitted with high fidelity H.G.P.
37 Crystal Turn-over Pick-up Head. A.C. Mains 200/250
volts. 50 cycles only. £7.19.6. Packing and Carriage 12/6.

All Northern enquiries (not Scotland). to:

MAYLIT LTD.

3, Marlborough Rd., Altrincham, Cheshire.
Telephone enquiries : Aitrincham 4045. .

\
\
|

- waany amaoricanradiahistornz cam -



www.americanradiohistory.com

226  PRACTICAL WIRELESS June, 1956

THE AGCS MIC 36

The ACOS MIC 36 crystal microphone
performs as well as it looks. It is omni-
directional, highly sensitive, and has a
substantially flat response from 30 to 7,000
¢/s. It retails at £3.3.0 without switch or
£3.8.0 with one, and is widely chosen for

tape and disc work, P.A. and amateur radio.

A OG- ﬂ/zzwyd well attead

ACOS devices are protected by patents, patent applicarins
and registered designs in Great Britain and abroad.

COSMOCORD LIMITED - ENFIELD « MIDDLESEX - Tel: ENField 4022

wwwWamericanradiohistorv.com e R e
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EVERY MONTH
VoL. XXXIt, No. 594, JUNE, 1£56

COMMENTS OF THE MONTH

Careles

ANUFACTURERS of complete receivers
often boast of their inspection depart-
.ments and the skill with which every
part and the complete receiver is tested. [t
comes, therefore, as a surprise to read in a maga-
zine issued by a radio-retailing association that
farge numbers of sets are delivered to retailers-in
a faulty condition. One dealer, we are told, in one
month had to carry out repair_s to new receivers
which cost him £162 18s. 0d. Not all of this can
be due to damage in transport, because most
manufacturers to-day have their own transport
delivery service. The association has reached
the conclusion that4n the absence of some other
satisfactory explanations it must be assumed
that sets leave the’factories in faulty condition
and the conclusion is that the testing is either
inadequate or not properly supervised.
pointed out that the public will not accept a
faulty receiver, and there is no reason why a
dealer should do so. Complaints from dealers
are on the increase and they may refuse to
accept receivers which are defective instead of
putting them in order themselves. The manu-
facturer is hardly likely to remedy this state of
affairs whilst the dealer is prepared to put right
defects.
The radio trade is having a thin time due to

FDITOR :
A\

higher wages. increased rating assessment, and’

the reduced profits brought about by hire-pur-
chase tax rates.

CAR RADIO
WE E have had numerous requests for articles
on car radio, and the first of such articles
appears in this issue. It describes the construction
of an efficient receiver which has been tested
over a long period. We should be glad to have
constructional details of other car radio receivers
which have been constructed by readers and
found satisfactory. Such articles should contain
a list of components, be accompanied by circuit
and wiring diagrams, and the-text should extend
to about 2,000 words. Photographs, where
possible, should be sent. Such articles will be
paid for on a gensrous scale.

ARTICLES WELCOMED

\X?E ‘welcome articles of a practicable nature
submitted by readers. Such articles will
be promptly censidered- and paid for. We are

It is -

24th YEAR
ISSUVE

BY THE MONTH

F.J:CAMM

Manufacture

not in need of theoretical articles. Constructional”
articles, especially those dealing with receiver
construction, are given preference. Such articles.
as mentioned above, should contain all necessary
information to enable the receiver or component
to be constructed by other readers. Intending
contributors should, in the first place, send a
précis of the proposed article to see whether the
subject is acceptable and does not collide with
similar articles already in hand.
‘“ BEGINNER’S GUIDE TO RAl?I_O;’
SECOND Edition of the " Beginner's Guide
to Radio™ has just been published. Not-
withstanding a large first edition, it rapidly went
out of print, and-there has been an insistent
demand ever sifice. Teachers are using it as a basis
of a radio course and students all over the world
are finding it an ideal first course in radio. It
is an amplified version of the series of articles
which originally appeared in this journal and
which proved extremely popular. Copies are
available from any bookseller at 7s. 6d., or by
post for 8s. from the offices of this journal.

SPECIAL NOTICE : PRICE INCREASE

WE greatly regret that the price of this journal,
\ in common with the remainder of our
Practical Group of Journals. is increased to
1s. 3d. as from this issue. This step, which has
been taken with the greatest reluctance, had
been deferred until the continued rise in the cost
of paper and production left us with the only
alternative of reducing the number of pages,
and this we decided would not meet with the
approval of our readers. We are certain that
all readers will agree that, at its new price, the
journal is excellent value for the quantity and
quahty of our editorial content.—F.J. C.

THE PB]NTJVG DISPUTE

The printing dispute, which has prevented
publication of this jonrnal since the issue
dated March, 1956, has been settled, and
we shall now be able to publish normally.

We greatly regret the inconvenience to our -
readers which this dispute has caused, bur
readers, we are certain., will appreciate that
this break in publication huas been due to
circumistances bevond our control,

R St AL
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Broadcast Receiving Licences
HE following statement shows
the approximate num ber of
Broadcast receiving licences in
force at the end of February, 1956,
in respect of wireless recciving
stations situated within the various
postal regions of England, Wales,
Scotland and Northern Ireland.
The numbers inciude licences issued
to blind persons without payment.

Region Total
London Posial ... 1,333,947
Home Counties 1.305,373
Midland 1.032,347
‘North Eastern ... 1.349 811
North Western'., 1,030,202
South Western ... o 843,137
Wales and Border Counties .. 529916
‘Total England and Wales 7,424,733
Scotland 7] - 949,761
Northern Irelund 206,759

Grand Total ... o .. 8581253

Frequency Control
AS from May Ist all TV and
F.M. receivers in the U.S.A.
must be certified as adhering to
specific radiation limits on the
basis of tests made *“on a sufficient
number of produetion units . . .,
if used in the band from 30 to
890 Mc/s. Radiation at frequencies
below 25 Mc/s such as those from
sweep, colour subcarrier, and
21 Mc/s LF. circuits, must meet
specified limits in all new TV
receivers made after June 30th,
1956.

Obituary
THE death has occurred, after a
short illness, of Mr. H. C.
Van de Velde, who relinquished
his position as senior executive *of
The Marconi International Marine
Communication Co., Ltd., last
summer. Mr. Van de Velde,
who retained a consultative interest
in the company’s affairs, was on a
tour of its Mediterranean and
African establishments when he
was taken ill in Johannesburg and
removed to a nursing home, where
he died on January 14ih, aged 65.
Mr. Van de Velde had had a
long association with the Marconi
organisation and with radio, and
had held senior posts in Marconi’s
Wireless Telegraph Co., Ltd., and
The Marconi International Marine

PRACTICAL WIRELESS

By *“QUESTOR "’

Communication Co., Ltd., for
thirty-six years.
He was responsible for the

installation of the first wircless
station” at Croydon Airport, and
played a considerable part in
arganising wireless communication
on commercial air routes.  His gift
for organisation and admiinistra-
tion fed to his appointment in
1929 as joint sales manager of
Marconi’s Wireless Telegraph Co.,
Ltd., and three years later he
became assistant general manager.
He was promoted to deputy general
manager in 1934 and to general
manager a year Jater. He was a
Freeman of the City of London.

Radio Telescopes
ACCORDING to Dr. M. Ryle,

of the Cavendish Laboratories,
Cambridge, the total number of
in

radio telescopes in use the
world is at least
1,936. This was
Stated at a. meeting
of the Royal
Astronomicadl
Society, and was
the result of an
intensive sky sur-
vey. The majority
of radio sources
are not identified
with any visible
object, though 500
of them have ac-

curately  known
positions. More
than 30 were

found to be very
large and may be
galaxies jn col-
lision.
Radio Thermostat
YET another
use for a
small radio tans-
mitter and receiver
has been reported
from Americit.
Here a thermosiat
has been linked

Jun7e{ 1956

when the temperature falls below
a certain setting the transmitter
transmits a signal which is picked
up by the receiver, and the radiated
impulse is then made to operate
radiators or other equipment.

Tape Recorder on Himalayas
BESIDES proving the great cour-
age and endurance of the
climbers, the recent attempt by the
French Himalaya Expedition to
conguer the giant Makalu peak
also provided striking testimony
to the ability of the E.M.1. portable
tape recorder (Model L/2) to
operate perfectly under the most
extreme climatic conditions.

Often working in sub-zero tem-
peratures, this  lightweight and
compact recorder performed with
its usual high standard of quality
and reliability throughout the long
periods spent in the world’s most
formidahle mountain range.

The E.M.I. machine was im-
mensely valuable to the cxpedition
for making on-the-spot recordings

with  a  small,
crystal controlied
transmitter, and

The E.M.I.

www_americanradiohistorv com

recorder

on the Himalayas. See

paragraph above.


www.americanradiohistory.com

data
great

of scientific and. technical
which should prove of
benefit to future expeditions.

Blind Basket Maker Makes Tape

Recorder

OR three years 37-years-old

Ernest Harling has worked in
his spare time to make his own tape
recorder ; but he will never see the

. vesult .of his labours—for he is
totally blind. Ever since he had
his voice recorded during a visit
to Southend, he hds been deter-
mined to make a machine of his
own. His technical knowledge has
been gained by reading books
translated into braille.

Mr. Harling, who lives at 62,
Merrow Street, Camberwell Gate,
London, S.E., has been working
for over 20 years as a basket maker
at the London factory of The Royal
School for the Blind, Leatherhead.
Hé has been blind since the age
of two ycars.

. Architect for BBC's New Welsh
Broadcasting Headquarters
THE BBC announces that Sir

Percy Thomas and Son,
F/A.R.L.B.A., have becn appointed
architects for the new Welsh
broadcasting headquarters to be
built at Baynton House, Llandaff,
near Cardiff. The new head-
quarters will be a studio centre
providing for both the sound and
television activities of the BBC’s
. Welsh services.

Professor G. W. O. Howe
IT has been announced by the

Institution of Electrical Engin-
cers, London, that the recipient of
the 34th award of the Faraday
Medal is Professor G. W. O. Howe,
D.Sc., LL.D., M.L.E.E.

The Faraday Medal is awarded
by the Councit of the Institution
for notable scientific or industrial
achicvement in electrical engineer-
ing or for conspicuous service
rendered to the advancement of
electrical science.

Professor Howe, who is Emeritus
Professor of Electrical Engineering
at the University of Glasgow and a
director of The Mullard Radio
Valve Co., Ltd., has received the
award for *‘ his pioneering work in
the study and analysis of high-
frequency oscillations and on the
theory of radio propagation ; and
for his outstanding contributions
to engineering education.”

The actual presentation to Pro-
fessor Howe took place on the
occasion of the Kelvin lecture on
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April 26th at the Institution’s
headquarters in London.

Particle Accelerator for B.I.C.C.
RITISH INSULATED CAL-
LENDER’S CABLES, LTD.,
are now installing a two million
volt particle accelerator at their
research laboratories at 38, Wood
Lane, London, W.12. This is one
of the first particle accelerators (o
be installed in the United Kingdom

for purely industrial rescarches.
The accelerator is of the Van de
Graaff type, housed within a

1955 entry, which was the highest
previously recorded.

The Practical Test was held at
41 centres throughout the UK.

The number of entries for the
Television Servicing Certificate
Examination is only 137, which is
again an increase on  previous
years. The condition of entry to
this examination is the holding
of a Radio Servicing Certificate,

which conscquently  limits  the
number of entrants.
Both these examinations arc

conducted jointly by the City and

A general view of the electromagnetic separator at the atomic energy
research centre at Harwell.

pressure container operating at
about 300Ib./square inch. It is a
universal apparatus which can be
adapted to supply high-energy
beams of clectrons, positive ions,
neutrons or gamma rays.

The installation will be used for
general research into the effects of
high-energy irradiation on ma-
terials used in cable and capacitor
manufacture. In particular, it will
be employed for continuing the
researches on the cffect of irradia-
tion on polyethylene, on which the
zompany has carried out consider-
able work during the last few years.

Record Entry for R.T.E.B.
Examinations

THE total entry for the Radio
Servicing Certificate Examina-

tion, the Practical Test of which

was held on Saturday, May 12th,

is 822. This shows an increase of

approximately 60 per cent. on the

Guilds of London Institute and the
Radio Trades Examination Board.

B.I.R.E.
JLR.E. The following meeting
will be held during May,
1956 : London Section. Wednes-
day., May 23rd. at 6.30 p.m. At
the London School of Hygiene &
Tropical Medicine, Keppel Street,
Gower  Street, London, W.C.1.
 The Measurement of the Velocity
of * Light * by Electronic Methods.™
A paper to be read by K. Froome,
Ph.D. i
Ekco Fquipment for ¢ Fairey
Fireflash
IT may now be revealed that
Ekco clectronic equipmeni,
developed and produced by E. K.
Cole. Ltd.. plays an important
vole in the  Fairey Fireflash ™
guided weapon system, which is
now in production for the R.AF.
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PRE-SELECTOR

DETAILS OF A USEFUL TWO-STAGE SWITCHED TUNER
By V. M. Meadows

OR the short-wave enthusiast, intent on receiving
that elusive Dx broadcast or amateur station,
a good high-gain pre-selector is virtually a
necessity these days with the crowded bands and the
need to sort out those weak transmissions.
Most communication receivers alrcady have one
R.F. stage as part of the circuit, while many have
nonc at all. Both these types of reccivers will greatly
benefit from the addition of one or more tuned R.F.
stages.

A correctly designed pre-selector basically acts as a
voltage amplifier, the small voltages delivered to the
input by the aerial being greatly amplified, tuned,
and passed on to the receiver. Thus, the receiver
selectivity and sensitivity is greatly enhanced and,
where used with a receiver having no R.F. stage at
all, will completely etiminate second channel inter-
ference. With the item of equipment about to be
described in detail, a gain of some 20db, as shown on
the ** S ”* meter in use with a receiver already having
one R.F. stage, was obtained. The unit has been

designed to operate over the frequencies normally
covered by communication receivers. Band | covers
10 to 30 metres ; Band I, 30 to 75 mctres and
Band 111, 75 to 200 metres.

Circuit

By using switch 1, which should be a high-grade
component having ceramic insulation, provision for
accommodating three aerials, and the ability to
switch from one to the other at will, is made.
More aerials could be provided for, of course, if the
reader is lucky enough to have them, by using a
switch having more contacts. Switch 2 allows the
operator either to by-pass the unit altogether or (o
switch the aerial through the. pre-selector, and, as an
added alternative, the acrial may be disconnected
completely. It s oflen nccessary to by-pass the unit
especially when reception of a strong local station is
being carried out, i.c., on [60 metres, or one of the
powerful Europcan broadcast stations. Disconnecting
the aerial is often of great assistance where a 100 k¢/s

Fome
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Fig. 1.—Theoretical circuit of the pre-selector.
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crystal oscillator is being used in conjunction with the
receiver, for in this position no possible error can
occur with beats from local stations, especially on
the broadcast bands.

The whole of the coil switching shown in the circuit
is. of course, one component—a four-pole, three-way
switch—-this being supplied by the manufacturer of
the coils if so desired. The coils themselves are of
extremely high Q (see component list), and the inset
to Fig. 1 shows the connections with the corre-
sponding numbers on the diagram itself. It will be
seen that both stages are tuned and cach uses the
well-known EF54 R.F. pentode. For those interested.
the ** surplus ** equivalent of the EF54 is the VR136
which can be obtained at very reasonable prices on
the market. All resistors used throughout the design
arc of the ¥ watt type.

The variable condensers C3 and C12 are ganged
and mounted above the chassis. Likewise, C4 and
C13 are also ganged, and these serve as the band-
spread or peak control, this being necessary in order
to finc tune the pre-selector. C6 and Ci5 shown
connecting between the *‘live” side of each valve
heater and chassis ensures that freedom from modula-
tion hum, especially at the higher frequencies, is
ensured.

With the wide range of frequencics covered by
this unit, it is essential that adequate by-passing on
both screens and anodes is carried out so that
maximum efficiency at all frequencies is achieved.
Hence it will be noted that both 0.01x#F condensers
for the low-frequency end of the coverage and
0.001 «F condensers for the high-frequency portion
have been included. Both the R.F. chokes are wired
direct to the anodes and the junctions of the anode and
screen resistors and condensers should be mounted
on tag strips securely bolted to the chassis walls.

The first stage has been designed to work at
maximum efficiency and is without gain control,
whilst the second stage has a gain potentiometer, R9,
wired in the cathode line. 1f preferred, however,
both stages may ‘be simultaneously controlled by
changing R3 from 300{? to one of 10012 and wiring
this resistor direct to the centre tag of R9.

Output to the receiver is taken from the anode of
V2, via C18, and thencc through a short length of
co-ax cable, the outer metal braiding of which should
be earthed at both ends, to the receiver aerial input
terminal. Likewise, the pre-selector by-pass connec-

Y
tion from switch 2 to the receiver input should also
be co-axial cable.

The power requirements may be obtained in most
cases direct from the receiver, it Only being necessary
to bring the power leads through the receiver rear
chassis wall either via a rubber grommet or by means
of a plug and socket arrangement, Alternatively, for

L.E Choke
f——— 2
8
c,Zr czgl—
6°3v.
. 63
HT— v. l

SW\;
- A_C.
Mains

Fig. 2.—Details of a suitable power pack.

those who do not wish to adopt this means of supply-
ing power to the pre-selector, the power pack may be
built on the same chassis thus providing the unit
with its own power supply. A suitable power pack
for this purpose is shown in Fig. 2.

An on/off switch, shown as switch 3 on the circuit
diagram, is mounted on the {ront pancl and merely
breaks the heater supply. {if, however, an integral
power unit is included on the same chassis, this
single-pole single-throw switch will have to be
changed for one of the double-pole single-throw types,
each pole being wired across the A.C. mains input
to thc power supply. The pilot light has becn
included for obvious reasons, nothing being more
disconcerting than to find that the unit has been
left on all night—as the writer discovered before
including this necessary addition to the circuit.

With the valve type used herewith no external
screening is required above the chassis, the valves

Coils, W/Change Switch
Roding Laboratories,
types 4/2, 5/2, 7/2.

R.F. Chokes
Teletron Co.
Switches, Co-ax Cable,

Resistors
R1—50k 2 1-watt.
R2--10k 2 1-watt.
R3—3002 }-watt.
R4—10k 2 1-watt.
R5—5k 2 {-waft.

Valve bases
R6—50k 2 %-watt. Single pole, 3-way, Yaxicy
R7—10k £ }-watt. type (2).

R8—100 2 1-watt.

R9—5k 2 Pot. wire <
wound.

R10—10k 2 %-watt.

RI1—5k 2 -watt.

Instrument Casc, Pancl
and Chassis
Kendall & Mousley, Ltd.,
T}pe g

i Condensers
Valves C1-—-0.01 «(F, 350 v. wkg.. .
EF54 (VR136). Tubular.

LIST OF COMPONENTS

C2—0.001 .F, Mica.
C3—500pF Variable.
C4---25pF Variable.
C5—0.01F, Mica.
C6—-S00pF, Mica.
C7—100pF, Ceramic.
C8-—-0.01 //F, 350 v. whg..
Tubular.

C17 --0.001 1, Mica,
C18—100pk, Ceramic.

PRE-SELLECTOR
POWER PACK
Mains Transformer
Ellison type MT162.

€9—0.001 ,F, Mica. LF. Choke

C10-—0.01 ;F, 350 v. wkg., H. L. Smith & Co.
Tubular. Trpe 101..

C11—0.001 #F, Mica. Valver 5Y3.

C12—500pF Variable.

C13-—25pF, Variable. Condseners

C14—0.001, Mica, C19—16 #F, 350 v, wkg.,

C15—500pF, Mica.
C16—-0.01 +F,350v . wkg..
‘Fubular, -

Electrolytic. N
C20—-84F, 350 v. wkg.,
l{loctrulyt_ic.

O S PO I SR FROSR N
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themselves already being totally enclosed in a metal
container. Below chassis, however, a metal screen
should be affixed to run the entire width except for a
small gap to allow for the fitment of the wavechange
switch, and a correspondmg gap at the rear of the
chassns to allow the H.T.+ and L.T.+ lines to pass
through from one stage to the other.

Constructional Notes

The coils should be mounted under the chassis,
near to the wavechange switch, three at each side
of the central screen referred to above. To mount
these coils, simply drilt a }in. hole through the
chassis, file a small guideway (see base of coil), and
having placed the coil in position, affix to the chassis
by means of the Spire clip provided.

Care should be taken that all leads carrying R.F.
are as short and direct as possible and never pressed
close to the chassis itself, as this only results in excessive
R.F. eddy currents bcm5 set up around the circuit and
chassis.

All controls should, of course, be mounted on the
front panel, and the aerial input and the pre-selector
output sockets on the rear chassis wall. The whole
‘unit should be enclosed in an appropriately snzed
metal case.

" It preferred, of course, only the second stage need
be constructed by those requiring a one-valve pre-
selector.  Altérnatively, those readers building the
complete unit, as shown in Fig. }, may care to com-
plete the second stage in the first instance and,
having made sure by operating the equipment as a one-

valve unit that this is working in a satisfactory
manner, then go on to complete the unit by adding
the first stage as shown.

Power Pack

This is shown in Fig. 2, and is meant to be com-
pleted on the same chassis as the two R.F. stages
previously discussed. It is a purely conventional
A.C. pack using the 5Y3 full-wave rectifier. Where
space is at a premium, however, one of the smaller
valve rectifiers may be prcferred The B8A base
EZ41 comes to mind, this little valve giving up to
60mA current, ample for the two R.F. pentodes.
If this alternative is used, note should ke taken of
the fact that the EZ41 has a 6.3 volt heater, the
unsmoothed H.T. being taken from the cathode.

All components for the power unit are currently
available and are shown in the component list.
Pre-selector Operation N

In operation the high-gain pre-selector will ke
found to provide more than adequate gain for most
purposes, therefore judicious use must be made of
the gain control. The selectivity and sensitivity of
the receiver with which the equipment is used will te
improved out of all proportion to thé time and cash
outlay spent. Furthermore, by means of the various
controls shown, thé operator is able to select any
aerial at will or to switch the unit in or out of circuit
as the needs dictate. This last facility is most
instructive as to the gain of this particular
pre-selector.

Pontop Pike V.H.F. (FM.) Station

THE BBC took another step forward in its plan to

extend V.H.F. coverage on December 20th,
when the V.H.F. equipment at Pontop Pike, near
Newcastle-on-Tyne, and at Wenvoe, near Cardiff,
was brought into service.

Wenvoe is at present transmitting only the Welsh
Home Service, so Pontop Pike is the first V.H.F.
(F.M.) station to be brought into service in permanent
form since Wrotham was opened in May. It is the
first of the newly-built stations to be completed since
the BBC’s V.H.F. development plan was announced
in July, 1954—Wrotham was already operating on an
experimental basis by that date. It is on the same
site as the Pontop Pike television station.

The transmissions arc horizontally polarized
and are on the following frequencies: North of

~England Home Service, 92.9 Mc/s ; Light Programmc,
88.5 Mc/s; Third, Plogrdmme 90/7 Mc/s. The
effective radiated power on each programme service
is 60 kW.

There are in all six V.H.F. transmitters, each of
5 kW. output power, which operate in pairs, one
pair for cach programme. They are housed in the
same building as the television transmitiefs.

The V.H.F. transmitters use the ** FMQ ™ frequency
modulation system and duplicate FMQ transmitter
drive units fed simultaneously with the appropndte
programme are provided for each progrdmme service.
Automatic changeover arrangements ensure that either
drive may be selected with the other acting as spare.

The " FMQ” system™ of frequency modulation
consists essentially of a quartz crystal oscillator
connected through a quarter-wave network to a
balanced modulator, the susceptance of-which is
varied by the modulating signal, and this in turn

varies the frequency generated by the crystal ostillator.
The crystal is specially cut to avoid the generallon
of spurious frequencies within the operating range.
The chief advantage claimed for this system of
frequency modulation is that the circuits are simpler
than those of other systems, and are therefore more
reliable and easier to maintain. The output of the
crystal oscillator is multiplied by three stages of
frequency doubling and one tripling stage to produce
the required carrier frequency.

There are four stages of amplification at carrier
frequency in the transmitters proper. These follow
closely the design of the amplifiers in the earlier
transmitters installed at the BBC's Wrotham station,
the first two stages being of conventiona! push-pull
type using open lines for the anode circuits, while the
last two are coaxial line, single-ended, earthed-grid
amplifiers.

The six transmitters are operated as three pairs,
one pair for each of the Home, Light and Third
programmes. The outputs of one transmitter of each
of.the three pairs are combined and connected to
one half of the slot aerials Similarly the outputs of
the other three transmitters are combined and fed
to the other half of the aerial via a separate feeder.
Thus all three programmes are radiated by both halves
of the aerial, thereby ensuring continuity of service
in the event of failure of either half of the system.

The V.H.F. aerial system is carried on the same
mast as the television aerials and consists of a
cylinder in which there are 32 slots arranged in
eight tiers of four giving a power gain factor of 6/1.
The cylinder, which consists of prefabricated slotted
quadrants of aluminium sheet bolted together, is
6ft. 9in. in diameter and 90ft. long and is built round
the square section lattice steel mast with its centre
296ft. above ground level.
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- PRACTICAL AMPLIFIER DESIGN

A NEW SERIES

Superhet Design L
HE reader will have {775
been éncouraged,

it is hoped, by the
earlier, simple designs, to
consider something a little :

Complete constructi

3.—TUNED AMPLIFIERS
(Continued from page 172 March issue)

onal details  for
types of tuned amplifier.
Sforming a sequel to the theoreticul series
H published some time ago. ;

By R. Hindle

sible flat top.  Neverthe-
less, the results are much
better than with a circuit
using fewer but more
selective circuits.

various
A series of articles

more ambitious, and atten-
tion is now turned to the amplifier design problem
particularly associated with the superhet receiver. A
design for a two-stage I.F. amplifier has, therefore,
been developed and, as this is to be worked along
with the audio designs already described, some form
of detection has to be incorporated, though dis-
cussion of such a circuit is outside the immediate
scope of this series. The gain of such a two-stage
amplifier is considerable and to usc it for broadcast
reception, even if fitted with an effective manual gain
control, is unpleasant unless A.V.C. is provided, as
in the present design. :

The theoretical circuit is given in Fig. 14, from
which it will be seen that the usual transformer
coupling between stages is used. One ofsthe diffi-
culties in straight receiver design is the provision
of an adequate number of tuned circuits for the
required selectivity and bandwidth, the reason being
that to gang such circuits so that they can be tuned
simultaneously is well-nigh impossible and ‘it is
cqually impossible to tune a multiplicity of circuits
individually by hand. The proposition is reasonable
enough if the receiver is to operate on one station
only because the tuned circuits can be individually
set up with great care in the laboratory and, in fact,

¢ Intermediate Frequency

The choice of frequency to be used depends on
many factors. First, it must be outside the range
of frequencies that arc to be received and, in fact,
must not coincide with the frequency of any
signal that is likely to be picked up, whether
wanted or unwanted. or there will be break-
through to the LF. stages causing interference
with the station tuned in. The frequency must not
be too low or it will be more difficult to get adequate
bandwidth and therc will be upper audio frequency
cutting or, on the other hand, it must not be too
high or more tuned stages will be required to give
adequate selectivity. In the earlier days of the
superhet receiver 110 kc/s was a popular choice and
proved to be very suitable for domestic purposes.
Quite likely it would still be in vogue but for the
attraction of listening on the short waves. It will
be remembered that at the mixer stage the incoming
signal is mixed with a local oscillation such that the
difference in frequency is equal to the intermediale
frequency. Normally. the local oscillation has a
frequency above the wanted signal but it could
equally well be below. So, fot a given frequency of
local oscillation, there are two signal frequencies to
which the L.F. stages will be cqually responsive, one

this is exactly what the
superhet  principle  permits.
The frequency changer stage
changes any signal that it
1s required to rececive into a
standard frequency, the inter-
mediate frequency, and subse-
quent circuits can be set up
to this frequency and can be
left so permanently. These
circuits can be designed for the
required selectivity and, particu- y
larly attractive, the character-
istic will remain constant over
the whole tuning range, unlike
that of a straight receiver that
varies over the range and is at
optimum at only onc received
frequency. They can be designed
also for the required band-
width, using the principle
previously described, but there
is a practical difficulty in
setting up bandpass circuits
with closer than critical coupling
duc to the tendency to un-

HT+

A

=Ry
Cls =
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symmetrical response and so
generally, for ordinary broad-
cast and particularly for home
constructor use, the response
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characteristic is usually kept
short of the theoretically pos-
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Fig. 14 —LF. circuit diagram.
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below the local oscillation, i.e., the wanted signal, and
one above the local oscillation, and if there is a signal
present at the frequency changer grid of the second
frequency this signal will appear at the output as an
interfering signal and no amount of selectivity in the
1.F. amplifier will get rid of it. This is known as
second-channel interference.

The intermediate frequency chosen has considerable
bearing on the amount of second-channel inter-
ference ; the lower the 1.F. and the nearer are the
two channels to which the L.F. will be responsive
and consequently the greater will be the difficulty in
separating the wanted from the second-channel
station in the circuits prior to the frequency changer.
In the case of the 110 kc¢/s I.F. mentioned above the
wanted frequency and the interfering second-channel
frequency are 220 kc/s apart and so far as the medium
waveband is concerned, with frequencies of the order
of 1 Mc/s, that separation is a reasonable percentage
of the carrier and consequently there was little
difficulty in discriminating against second-channel
in the R.F. tuned circuits. This is not the case,
however, with the short waveband now incorporated
in receivers ; 220 kc/s is small compared with, say,
20 Mgc/s, and consequently second-channel inter-
ference was experienced unless 3 number of R.F.
tuned circuits were used before the frequency
changer.

For the above reasons frequencies below the long

. waveband have now been abandoned and the next

suitable frequency falls between the long and the
medium waveband ; experience has lead to the
standardisation of 465 kc/s for normal domestic
receivers receiving the usual long, medium and short
waveband amplitude-modulated stations and in this
present design we shall follow suit. The design

COMPONENT LIST
C1, 13—100 pF (Dubilier type 400). . .
C2, 5 6, 7, 8 11, 12, 17, 18—.14F 250 v.

(Dubilier type 410).

C3, 4, 9, 10—Included in LF. transformers.
C14—.05«F 250 v. (Dubilier type 410).
C15—50 pF (Dubilier type 400).
C16—300 pF (Dubilier type 400).
R1, 6—33 K2
R2, 10, 13—1 M2
R3, 7—4.7 KQ
R4, 8—1002
R5—680 K2
R9, 12—10 K2
Ri11—47 K2
V1, 2—6BA6. Brimar.
GDI1, 2—GDS5. Brimar, d
I.LE.T. 1, 2—Miniature. Osmor.
Two valveholders. B7G with screen.
One coaxial plug and socket.
One tagstrip, 3 tags plus carth.
Two tagstrips, 2 tags plus earth.
Coaxial cables, wire, sleving.

S‘ } w. (Dubilier type BT).

problem is, then, for a two-stage amplifier operating -
on a middle frequency of 465 kc/s with a bandwidth
suitable for sound reception.

Components

There is no question of ganged tuning and the
more energetic constructor could consider making his
own transformers, but it is a laborious business and
most will prefer to use commercial components,
particularly as these can be obtained pre-atigned to
the correct frequency so that very little adjustment will
be needed after construction. This is well worth while

Points marked “Ch”

gre connections to
chassis

v N}
AL N

; Input
Socket

Fig. 16.—Wiring diagram for Fig. 14.
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when the constructor has no signal generator because
his main difficulty will be finding the correct frequency
if he has to start from scratch. In keeping with the
other designs Osmor miniature 1.F. transformers are
used and the constructor when ordering should make
the special point that he wishes to have them pre-
aligned unless he wishes to do the jab the hard way.

Hole for Output
Coaxial cable A\
; ) = 4
N4

Hales for
valveholders

Centres of
LF Transformers

Hole for Power. cable /
h

Hole for Input Coaxial cable Pa?
e

Fig. 15.—Details of chassis.

Modern miniature valves are again used and as
A.V.C. is to be incorporated they have to be variable-
mu types. The 6BAG6 is chosen for each stage. A
double-diode could be used for the detector and
AV.C. rectifier but just for a change germanium
diodes are actually specified : the Brimar type
GDS35 being chosen.

In order to guard against instability, very likely
with a design offering such gain unless construction is
carried out carefully, two steps are taken. First, a
very compact and clean layout is given and second the
stages are decoupled at the H.T. feed position ; R3,
C7 and R7, C8 are the appropriate components.
A.V.C. decoupling is provided by R13, C18. The
detector circuit is similar to that used with the more
conventional valve diode but the values of the loads
(R12, 10 K& in the audio circuit and RI11, 47K2
in the A.V.C. circuit) are reduced to suit the
germanium components.

The chassis also conforms to the style used previ-
ousiy in this series, the dimensions being given in
Fig. 15, on which also the simple details of drilling
are indicated. The centre position of the components
to be mounted on the chassis are specified but not the
details of the drilling. Components do vary some-
what and it is wiser to take them from the com-
ponents themselves. The holes for the valveholders
(§in.) should be drilled in the positions indicated
and the holders dropped into the holes ; they should
then be rotated untij the pins are in the relative
positions indicated in the wiring diagram (remember-
ing that the wiring diagram shows the underneath
view) and the positions of the small mounting holes
marked through the components. Besides the centre
hole for each L.F. transformer in the position indi-
cated (}in.) six further holes are required, two for the
fixing bolts and four for the connections, which
should well clear the soldering pins when the com-
ponents are mounted to ensure against an unin-

«
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tentional short. The positions for the tag-strips w'ill
be seen from the wiring diagram.

Wiring .

The greatest of care must be taken in wiring this
chassis. The result is very compact and it is impossible
to indicate the exact route taken on a wiring diagram
which, for the sake of clarity, must be opened out.
Signal leads, in particular, must be as short as possible
and, in fact, the LF. transformer pins 3 and 4 were
bent over carefully until they met the" appropriate
valve pins and soldered direct, without any connecting
wire. If this is done care must be taken to avoid
damaging the components and to avoid a short to the
chassis.

A busbar of 18-gauge tinned copper wire is provided
for earth, and this connects to the chassis at only one
point, at one of the fixing bolts of the input coaxial
socket. ‘The other end of the busbar is anchored to
the centre ring of the second valveholder. All the
components associated with V1 that require earthing
are tied to the same point on this busbar.

=

Technical Writing Awards

PREM]UMS awarded for articles published in the

public technical press during 1955 were pre-
sented at a luncheon given by the Public Relations
Committee of the Radio Indusiry Council at the
Café Royal, London, on Thursday, March 8.

Mr. Arthur Clarkson, vice-chairman of the Public
Relations Committee, presided and Mr. C. H. T.
Johnson, chairman of the Radio Communication
and Electronic Engineering Association, presented
the awards. Mr. A. H. Beck, one of the joint authors
of a premium-winning article who was joint author
of a prize-winning article in 1953, responded for the
recipients.

One premium of 25 guineas was awarded for each
of the following articles :

¢ Memory *_ Systems in Electronic Computers,”
by A. W."M. Coombs (British Communications and
Electronics, March, 1955).

“ An Infra-Red Radiation Pyrometer,” by R. A.
Bracewell (Electronic Engineering, June, 1955).

“ Progress in High Power Ultrasonics,” by Alan
E. Crawford (British Communications and Electronics,
August and September, 1955).

A Novel Gas-Gap Speech Switching Valve,”
by A. H. Beck, T. M. Jackson and J. Lytollis (Elec-
tronic Engineering, January, 19595).

Two premiums were awarded jointly in respect of
the following three articles :

“A Frequency Modulator for Broad-Band Radio
Relay Systems,” by I. A. Ravenscroft and R.W.
White (Post Office Electrical Engineers’ Journal,
July, 1955).

“ Equipment for Measurement of Inter-Channel
Crosstalk and Noise on Broad-Band Multi-Channel
Telephone Systems,” by R. W. White and J. S. Whyte
(Pcsast Office Electrical” Engineers’ Journal, Qctober,
1955).

" An Instrument for the Measurement and Display
of V.H.F. Network Characteristics,” by J. S. Whyte
(Post Office Electrical Engineers’ Journal, July, 1955).

The total number of articles submitted in 1955 was
62, compared with 24 in 1954, 37 in 1953 and 39 in
1952, the first year of the scheme.
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The Grid-dip Oscillator (58)
LTHOUGH few models of the grid-dip oscillator
A are produced commercially, the versatility
and relative constructional simplicity of this
type of instrument are undoubtedly the chief factors
responsible for its popularity among serious experi-
menters and constructors.

A stable and well-made specimen of this instru-
ment might well aid the solution to many of those
paradoxical tuned-circuit problems, particularly from
the V.H.¥. and TV aspects. Moreover, what a lot of
time wasting and guessing can be avoided simply
by turning a knob and reading the resonant frequency
corresponding to a newly constructed V.H.F, or TV
aerial straight off a dial or from a graph. Then,
again, there is the possibility of being able to
check the alignment of a radio set without actually
connecting it to the power supply !

There is no doubt about it, the grid-dip oscillator
is, indeed, a versatile instrument, for apart from
possessing the power to perform the above-mentioned
operations with extreme ease it is capable of aiding
with other equally as exacting tests without any
bother at all.

The experimenter who is not conversant with the
grid-dip oscillator and its mode of operation should
be excused the amazemcent of learning that the
instrumant is far from complex, but simply features
something like three capacitors, a resistor, a tuncd-
circuit and a vale, plus, of course, a means of
indication, such as a microammeter or tuning
indicator (cye).

Basically the grid-dip oscillator is nothing more
than a simple one-valve oscillator which is capable of
being accurately tuned over the frequency range
necessary for the tests in hand and which has the

A rHT“/‘

Fig, 74, — A4 grid-dip

oscillator

“OCIuF using a
= 9 Hartley oscillutor.
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£ST INSTRUMEL

Series
Dealing with the Practical Application
of Standard Test Equipment

(Continued from page 190 March issue)

of Articles

addition ofva sensitive indicator (usually a micro-
ammeter) for the purpose of registering changes

in oscillator grid current.

We should note from the start that the indicator is
not required to measure the magnitude of oscillator
grid current, but is only required to indicate a grid
current  change. This is essentially because a
characteristic of any oscillator is that its grid current
reduces when its tuned circuit (coil and capacitor)
is coupled to another circuit tuned to the same
frequency.

Here, then, represents the mode of function of the
instrument. POt in another way, we can say that a
reduction of grid current takes place when the
tuned circuit of the oscillator is loaded by an external
circuit. The degree of grid current reduction depends
on the extent to which the oscillator is loaded, and
maximum loading in this connection occurs, of
course, when the resonant frequercy of the external
circuit equals the oscillator frequercy—if the reader
has had anything to do with transmitiers this point
will be fully appreciated.

The degree of coupling between the oscillator and
the external circuit will also obviously influence the
magnitude of deflection in the indicator. We cannot,
of course, expect to load the oscillator frem an
external circuit which is situated at the other side of the
room. Clearly, the exterral circuit has to be brought
within the range of the oscillator coil, but a word of
warnirg here—if the external circuit is too tightly
coupled (if it is placed too close to the oscillater coil)
the oscillator might be muted cempletely, indicatcd:
by a total collapse of grid current. This may or may
not be a good thing, depending on the tests being
made, but too tight a coupling is gencrally to be
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Fig. 75— A grid-dip oscillutor using a Colpitis
oscillator.
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avoided as it is tiable to detune the oscillator in
relation to its calibration. . .
Expsricnce is required in this connection, but this is
quickly obtained on a newly constructed instrument
when the resonant frequency of cverything in sight
comes under investigation ! - ’
in practice it is desirable to use the smallest coupling
possible. consistent with usable deflection in the grid

_ current indicator. Under this condition ma;(imum
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Fig. 76.=4 method of using a ™ magic ceye™

valve to indicate a change in oscillator grid current.

accuracy is achieved, not only because the oscillator
is less influenced by the circuit under test but becausc a
small coupling has the eflect of giving a sharper dip
on the indicator. 1t is interesting also to gbserve that
the sharpness of the dip at resonance is dependent on
the goodness or " Q T of the external circuit. A circuit
of high ~ Q™ provokes a more pronounced and
sharper dip than a low Q™ circuit under conditions
of equal coupling.

The Circuit (59)

Now that we have a general idea of what the grid-
dip oscillator does and how it works, let us hive a
look at a typical circuit. The circuit given at Fig. 74
shows a conventional Hartley oscillator with a micro-
ammeter in the grid circuit, 1t will be noticed that the
values of the grid time-constant components are not
quite standard. but these arc purposely arranged so
that the grid resistor can have a value considerably
lower than normal, as a means of permitiing greater
values of grid cuerent to be indicated on the meter
than would otherwisc be possible. This. of course.
permits the use of a less sensitive meter,and onc having
a ftull scale value of 200 microamps is often
suflicient. . _

The valve is a simple triode.and can be either mains
or battery operated. If a battery valve is used, a
_completely self-contained portable instrument can be
produced. c .

Thé most important part of the whole circuit is the
tuned circuit comprising a tapped coil L and a variable
capacitor C. This section has to be built as rigidly as
possible as a means ol avoiding calibration crror as
the “instrument is handled. i

If the instrument is required o tune over a wide
range of frequencies it is essential to be able to change
the coil easily and guickly, for it cannot be expected
to cover the entire broadcast and TV ranges on a

_ PRACTICAL  WIRELESS
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single coil, Lt is, in fact, desirable to make two or
even threc units to cover (a) the long and medium-
wave broadeast bands, (b) the short wavebands, and
(¢) the V.H.F. bands. including F.M. and television.
When this arrangement is adopted it is still necessary
to make coil changes on cach unit, so that they will
cover scctions of the appropriate bands without
causing cramping on the calibrated tuning dial.

{n view of the fact that it is, in any case, necessary
to make coil changes, the Colpitts circuit is freguently
made use of in grid-dip oscillatots. -

This circuit. as shown in Fig. 75, differs” only
from the Hartley by the tuned circuit L and C. Where-
as a tapped coil is required in the Hartley circuit, a
two-terminal coil with the electrical centre tap pro-
vided by a split stator tuning capacitor is used in the
Colpitts arrangement.

This makes the production and mounting of coils
much easier. Moreover, the Colpitts circuit functions
"quite happily at frequencies as high as 200 Mc/s,
thereby rendering the instrument of use for testing at
Band [l{ (the commercial TV band) frequencics. The
upper frequency limit of the instrument is, of course,
dependent on the choice of valve, for while a standard
6J5 triode would operate on the fong. medium and
short wavebands, something after the style of the
American 955 acorn triode would be desirable 4o
reach the TV and V., H.P. spectrum,

Construction (60)

Although this series is not primarily concerned with
the construction of test instruments, we feel that a
few words in this connection on the grid-dip osciflator
would not be out of place, und would undoubtedly
be of assistance to the newcomer in this field.

As intimated carlier, the successful design features a
mechanically stable tuned circuit : this applics
particularly to instruments which are for use on the
V.H.F. bands. The layout of the components should
permit the usc of the shortest possible lengths of
circuit-connecting wires, and the coil holder should
be situated so that no more than an inch or two of 20
s.w.g. wire is necessary to connect the coil-holder
sockets to the tuning capacitor.

The circuit is best built into a small. all-metal box
with the coil holder externally mounted on one side.
so that when the coil is plugged in it extends beyond
the metat and can be used to couple direct to the cir-
cuit under test. 1t is often a good idea to design the
instrument in the form of a large probe with the coil
mounted at one end, and if it is battery operated the
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Fig. 77.—Amplifving a change in osciflator grid
current by means of a valve bridge circuil,
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batteries can be stored at the rear end of the probe.

The tuning dial can_be calibrated in terms of
frequency if only one or two -ranges (coil changes)
are required on one unit (instrument). If, on the other
hand, a single unit is designed to cover a number of
ranges by appropriate coil changes, it is much bctter
to usc a dial which is marked off in degrees, such as
0 to 180 degrees, and then plot a graph for each
range by calibrating the dial positions against
frequency. A recommending factor for this latter
method is that new graphs can easily be produced if
an additional range is added to the instrument, or if
the tuned circuits undergo modification.

The indicating meter should be of suitable size to
fit in the side-of the instrument box. The amount of
power given by the oscillator governs the sensitivity
choice of meter. If the instrument features a mains-
operated valve a meter up to 2 milliamperes is often
quite suitable, and if a relatively high anode voltage is
used (say, 250 volts), it may even be found necessary
to shunt a meter which has a sensitivity greater than
2 milliamperes. .

With a portable battery-operated probe type instru-
ment, however, a 100-200 microampere meter may be
demanded in order to get a reasonable grid current
indication or deflection. Whatever type is employed
it is always placed in series with the oscillator grid
leak as indicated on the circuits.

A ** magic eye ” tuningindicator valve can be used
in place of a sensitive moving-coil meter. This
method of indication is often favoured, because such

a valve is probably less costly than a 200 micro-
ampere meter—this being the relative sensitivity
attributed to'a-magic eye used in a grid-dip oscillator
—and it is more or less impossible to damage a magic
eye by overloading. A complete grid-dip oscillator

featuring a magic eye as an indicating device is-

shown at Fig. 76.

If a meter of limited sensitivity is used one is often
tempted to over-couple the oscillator coil to the
external circuit under test as a means of obtaining a
greater dip of grid current. We have already seen
that this practice is liable to lead to calibration errors.

So that one will not be tempted to use the over-
coupling artifice when a meter of limited sensitivity
is used. the .meter sensitivity can ke synthetically
increased by the use of a D.C. amplifier or bridge
circuit.  An arrangement after this style is shown
at Fig. 77. Here a bridge network is created by R1,
the anode resistance of the valvé V2; R2 and R4 and
R4V in series. The bridge is balarced by adjusting
R4V. This balance i§ disturbed, of cdurse, when the
anode resistance-of the valve alters due to the alter-
ation in potential across R6. The potential develoged
across R6.depehds op ihe'-flow .of oscillator grid
current it R5-R6,valve V1 béing the gstillator valve.
An alteration ofigrid éurrent thus provckes a some-
what amplified deflection-in the milliafnmeter.

Next month we “shall investigate mctheds of
calibrating the grid-dip oscillator, and Icok with more
detail into its mode of applications.

a (To be Continued)

Radio. Components Show

) ECENT advances ~in the’ applications of
R transistors and printed circuitry are reflected

in many of the components which were seen
at the annual-exhibition of the Radio and Electronic
Component Manufacturers’ Federation at Grosvenor
House, London, from April 10th to 12th. This
:issue went to press before the Show opens and
“therefore we can only give an indication of the
lines which will be followed by various exhibitors.

. A range of sub-miniature electrolytic capacitors
has been designed with connections brought out at
one end for easy connection into the printed circuit
(T.C.C., Dubilier, Hunt, London Electrical
Manufacturing Co., Plessey).

A number of sub-miniature transformers for use
with transistor circuits has been produced, and
one of these, beligved to be the smallest transformer
in the Show, measures only }in. by }in. by Zin.
(Fortiphone). a2

Many examples. are to be shown of copper-clad
laminates for printed' circuits (H. Clarke & Co.,
Bakelite) as.well>as complete printed circuits for a
number of applications including the ** front end ”
of a TV set, a four-valve battery portable, cross-over
networks, TV aerial filters and a transistor computor
panel (T.C.C.). . ]

Printed circuits will te secn incorporated in a
sound level meter (Dawes Instruments) and a.High-
fidelity audio amplifier (T.C.C.). - ~ N

The first transistoriscd power amplifiet and the
first transistorised single stage pre-amplifier. made in
the United Kingdom will be exhibited (Lustraphone)

- and also a hearing aid, with transistor, smaller than

a matchbox (Fortiphone).- -~ 28 g =
Designed especially for use with printed-circuits isa

g o

new range of sub-miniature mica capacitors which
will operate in conditions of high temperature and
humidity (London Electrical Manufacturing Co.)
and a range of sub-miniature pre-set plug-in
potentiometers (Egen Electric).

For the first time a loudspeaker is being fitted with
a universal impedance speech coil (Whiteley Electrical)
which will facilitate matching at 3, 74 or. 15 ohms.

A new 103in. by 6}in. elliptical loudspeaker is
made with multiple mounting centres so that it can be
interchanged with any British and most foreign
speakers {Reproducers & Amplifiers).

There will also be a small battery-operated 7in.
record player for 45 r.p.m. discs including a low
current moter.. This is intended for portable use and
can be operated in conjunction with a battery valve
or transistor amplifier (Garrard).

One firm (Truvox) whose interest in tape recorders
has hitherto been confined 1o components is showing
its first complete tape deck. Although very compact—
it mecasurcs only 154in. by 8in. by 14in.—it is able
to take 7in. 1,200 ft. or 1,800 ft. thin tape reels without
~overhang. To eliminate any possibility of accidental
erasure, it is arranged that -pressure on the brake
button switches the recorder to ** play back.”

One firm rénowned for its vast range of switches
of all types, sizes, fixings and ratings includes a
micro-switch with an operating .pressure as low as
1 oz., and a movement of only 0.010in. This type of
switch has on test and in use performéd millions of
operations (Bulgin).

Excellent insulation resistance, power factor and
stability characteristics have made the plastic film
capacitors.a valuable addition to the range of fixed
condensers. They can be hermetically sealed, made
smaller in size than the paper diclectric type and will
"Opérate up to a‘temperature of 125 deg. C. (Dubilier,
AT.C.C“, Suflex, Hunt). e

Y
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Y Why be swamped by the B.B.C? 1

In areas with high signal strength the new B.B.C. high-powered Band | transmitter may render
the contrast control of your receiver almost inoperative. The B.B.C. advise an Attenuator.
The OSMOR Attenuator is the only Variable Attenuator and will reduce the signal exactly

to the required level. Easily fited— ~ ———— — - — - - —_— = —
BAND | FILTER

just plug in. Reduction ratios variable
Rejects B.B.C. from I.T.A. aerial i B

1

2-1 to 10-1. AN ESSENTIAL with all |
types of Band Il Converters. 15 -, from | and improves picture |

|

your Dealer—or direct. 10/ With Instructions |
= FTTED IN 2 MINUTES

The OSMOR NEW DIAL ASSEMBLY

This is a really attractive horizontal
3-colour slide rule, precision-built assembly.
Complete with 6-band Perspex scale 9in. x
43in., for chassis-mounting L., M. and S.
wavebands with Station names; S.W.I,
S.W.2 and Trawler bands. The vernier drive
has a ratio of -18-1 search, and 50-1 reverse. «
Positions for two dial bulbs. Calibrated
specially  for Osmor coils and Coilpacks. .
Scale Length 7 in. Type 5 Price, 24/6. =

ESCUTCHEON FOR ABOVE, BRONZE
FINISH METAL 4/-

The OSMOR NEW ‘Q’ PACK

Incorporating the very latest type Super ‘Q’
potted coils in M.W. and L.W. bands and ensuring
really maximum performance with utmost selec-
tivity. Wavebands: L.M.S., L.M., L.M. Trawler,
M. Traw. S./M.S.S.

52,6 Including Purchase Tax

I. T. A. CONVERTERS—London. Litchfield, Manchester. Circuits, Wiring

Diagrams and Full constructional informatien. A very efficient Band Il Converter

. S - for all TV sets (including TRF), A Py
THE OSMOR NEW STATION SEPARATOR ). Approxim

atelly one hour to
(PRICE 10/-) WILL PROVIDE CLEAN CUT puld: = =
- PROGRAMMES vi

through of Band I. Will
All components for the SEVEN-FIVE SUPERHET
av_zilable, including punched chassis.

convert any Band
Channel to any Band !
Channel. AC. or
A.C./D.C. Excellent
results assured.

= Y We keep right up to date in buildiﬁg

FBEE the latest circuits Publishe:i in PRAIf- Type A for Home
=iy o =N = £ = %0 ¥
A LW A ~ TICAL WIRELESS—'" Wireless Wor Constructors.  Kic,

and ' Radio Constructor ' and we
stock the components_specified, including a design for ' £3.5.0. TYPE B,
F.M. TUNER, Band Hc':JErLsEz“S'ON .C.ONVERT'ERS}, \s“ime; - ready wired, £4.
QUS SUPERHET CIRCUI using miniature valves). N
valve superhet 3 valve (plus rectifier) T.R.F. Circuit, Battery/ ’ Postage and Pkg‘ 3/ b
Portable Superhet. T.R.}196 Conversion. Coronet Four, | _____ .
OSMOR Bat./Mains Portable, 3-speed
Autogram, Amplifiers. Whistle Filters,
F.M./A.M./Gram. Switching Circuit, and
many others,

Send 74d. in stamps for cir- "

cuits, fully descriptive litera- ¥

ture together with coil and

coilpack [eaflets, component |
lists, chassis drawings and If I
templates, i W

418, BRIGHTON RD,,
CROYDON, SURREY

Ulera Small Ceramic Neg. .
Tem. Co-eff. Capacitors for
V.H.F.. etc., from | pF. --
0.5 pF. to 10,000 pF + 100%
=20%, 10d. each.

Ultra Small and Standard
! watt resistors 10021 10%
10 10 m. + 20%, 6éd. each.
Full list of types, co-eff.
and values on application.

Telephone:

RADIO PRODUCTS LTD,'croyden 5148/9

“HI-

istarv. cam. . e Em————T ey
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LATEST EDITION
272 Pages

of VALVE and
TELETUBE DATA
"CIRCUITRY

£ SPECIAL
COMPONENTS

Send 5/- for your copy to: Publicity Dept.
Srandard Telephones and Cables Limired FOOTSCRAY SIDCUP KENT Footscray 3333

SUMMARY OF CONTENTS

Valve ratings and base connection
symbols.

Classified lists of nearly 300 valves,
teletubes and selenium rectifiers.

Germanium diode section including
ratings in various circuits.

Brimistors section.

Radio engineering formulae and
NEW circuits.

Brimarize section. Valves and
teletubes.
Up-to-date substitution list of

American types.
Equivalents and C.V. numbers.
Details of Trustworthy types.
Valuable information on Transistors,

R.S.C. MAINS TRANSFORMERS (it Fen)

MANUFACTURERS’ SURPLUS

32, THE CALLS, LEEDS 2,

21\‘110,\2|5)\(1)s TsléANsrx(?u]lehns. Prlmairl}(lzi
Interleaved and 1mprognau-d. Prim- | FILAMENT TRANSFORMERS v cis. Fully shrouded uprig
aries 200-230-250 v. 50 ¢/s Screened. | All with 200-250 v. 50 ¢ s primmes 6.3 v. gﬂounﬂng 425-0-425 v. 150 mA, 6.3 v. 3 &,
TOP SHROUDED mxop THROUGIE | 1.5a.5/9 ; 6.3v.2a.7/6 ; 0-4-6-3v.2a,7:9: o 3 ﬂe 29/11. Clamped type '250-0-250 v.
250-0-250 v. 70 mA., 6.3 v. 2 138 | 12v.1a,7/11: 63Vv. 84, 811.6 v. 6a, mAA Sy 2.58. 919, post 2/~ 325-0-325 v.
%g&oizsovﬂbmﬁ,g.gv.gg,sv.za...%grg 176 12v. 38 0or24v. 1.5a,17/8. 100mA 6.3v.2.50,5V. 2a, 10/,
v.0m4A. 63v.25a. CHARGER TRANSFORMERS EX-GOVTE. TR ANSFS
350-0-350 v.20 mA,6.3v.2a,5v. 2a ... 18/9 Wl N ~Lx oy 230/250\ 50 ¢/es.
2500250 v. 100 MA. 6.3 v. 48,5 9.3 8. 85/ g_g_lvsvi‘t,h 12?0a23;)12%0_v0%(31g %.P:}”;Talréis : g; v.4a, 9/9; 460 v. 200 mA, 63 v. 52,
Xy domA 6.3V 48,5V 3a... 2219 | 035017 v. 938, 15/9 ; 0-05-9-175 v. 4 a. | -
35 5 vv l(}ooomm}f %vs- dEuk ; 3Ca,-f~ 22/9 | 1879 ; 0-9-15v.52,19 9 ; 0-9-15v.6a,22/8. | EX-GOVT. smounn\(x (‘llOl\FS
0-45v.3a R l23/9 | SMOOTHING CHOKES ?ggﬂﬁ A olohms 19
350-0-950 v, 150 m A 5.3 v 4,5V, 30 309 2oy r’ﬁﬁ?ﬁ)lz%mif&ss 1118 | 10 AT 610 H b ohrsns T lé/g
FULLY SHROUDED UPRIGHT 100 mA 10 H 200 ohma IO 3?9 100 mA. 10 H 150 ohins ’I‘ropicallsed .3/11
250-0-250 v. €0 mMA, 6.3v.2a,5v. 2 a, 80mA10H3500hms .. ... .. 5% | L.T.typelamp, 2ohms 29
Midget zype 24-3-3in. 176 | 60mA10H40ohms .. .. 1411 | EX.GOVT. METAL BLOCK (P “.ER)
350-0-350 v. 70 mA, 6.3v. 2a,5v. 2a ... 18,9 = - “CON P\Sh rs
250-0-250 v. 100 mA, 6.3 v.-4 v. 4 a, OUTPUT TRANSFORMERS a € Hy D ph RS 1
CT.0-4-5v.3a .28/ Midget Battery Pentode 66: 1 for a mld v., 29 .21 mfd. s%%v 6/’9
250.0-350 v, 100 MA. 6.3 v, 6a,5v.3a, 354, etc. .. - 3194 8 ml 4-380"15 5 mfd. 500 v.. 8!8 ;
for R1355 conversxon . 31/~ E{n;gal;’gngoggog 0050800% Btg & o gl/g mid. v. plus 2 mfd. 250 v.. 1 11,
500-0-300 v, , 6.3 v.-4'v. 4 a a) entode r > 1% : T
C.T. 0-4-5 v 3 A 26 g | Standard Pentode, 78,0000 to 30 ... 4'9 15'31‘!;!(502‘5:)6 '“};1'6{]-{553'739 rsl"'r‘l’}’é 00
350-0-350 v. 100 mA. 6.3 v. 4;1 3. 33 23/9 | Standard Pentode, 10, (X)Qn to 39 4/9 | - PR v. 3 : .5mid.3, v.
3000350 V. 100 mA 63 v4v. 4a, e o mAB S8l goEl | T 3/3.
C.T. 0-4- . 27/9 ass B Push-Pu
30050 50 mA, 6.0 ¥4 5 v 33 B | PymePull 1015 VRl SR to'S ¢ ° | CONTROL FANBL witn sy posiion.
v. m, .
8.3 N 4a, 80 T., ]5 ¥ Ba sﬁnable Pughagggl 10- 12 watts to match eve 0 zmkg’bs Tbnsl‘;“'lc/ges various plugs and
Williamson Amp ifier. etc. 9,9 N N
4 () 250 mA, 6a. 8. 6 ) Push-Pull 15 18 watts, 616, KT66 22/9 PETPE 5 e D
450—0 5 V. m 63v a, 3v a. " 69/9 | Push-Pull 2 watts, secbxonally EX-GOVT. VALVES (NEW) .
— - wound 6L6, KT66, etc., to 3 or 150 47,9 | 1T4 7/9 | EF3g9 5/9 EBC33 79
E.H.T. 'lRA\ HlR‘\lhRs Williamson type exact to spec. . 85- |1 79  6V6GT 6/ | 6ATS 79
2,500 v. 5 mA, 2-0-2 v. 1.1 a, 2:0-2 v. . —_ 185 7/9 | 6X5GT 7/9 | EF36 49
1.1a for VCRY, VCRS17, efc. ... 36 6 "5"2)0"‘% ‘310“3\ (0;5";6\0 11425*-1505 (l)g 354 819 6L6G 1119 EFS0 g1l
= 2 i v ;
ELIMINATOR TRANSFORMERS 230,300, 400, 500. 1 .000 (.001 mfd.), 2,000 pfd. "5’%(; 3?1"1)‘ 12A6 3/3 Elﬁgl :538
ngreaé-i:szgo 250v 500 s, 130v 50mA. s (002 mid.), 6d. each ; 3 9 doz. One type. 5Z4G /9" 15D2 ' 419 | KT44 89
2 == | ILT. ELIMINATOR AND TRICKLE | 6K7G 59 2524G ~ 99 | KT66 119
SMALL POTTED MAINS TRANSF. | CHARGER KIT. Input 200-250 v. A.C. | 6K8G /9 224GT 99| EPAL 111
Removed from New Ex-Govt. units, Output 120 v, 40 mA. Fully smoothed and | 6SNTGT 9/9 616G  11/9 | SP6l 29
%r()imare% (ln 2‘20 %33—%502\' 5§cs %ogn- rPect,iﬁetits#]p\ply todchargzi 2v. a.ccum;xlawr 6F6G 719 ' MH4 49'PX25 149
v. a. V. rice w: ouvred metal case and circuit, | RF UNITS BRAN
Size 3} x 4} x 3in. ]]/9 29/6. Or ready for use, 8 9 extra. A%{GT(INI iD. Only 29/6A\(§e)1rr 2\6h“
RADIO S PL EX-GOVT, UNIT RDF1. Brand new,
UP Y co (LeedS) LTD cartoned.  Complete with 14 valves,

(For Terms see full page advert.)

including 5Z4, E.H.T. rectifier, Mains
Trans. Choke, et,c Only 28/9. carr. 7/6.
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Dates
LOT of important things happened in the months
A of March and April. For example, on March
Ist, 1901, a wircless service was inaugurated
in the Hawaiian Islands, and on' that same date,
in 1925, therc was the first demonstration of amateur
wircless tclegraphy. Two days later. in the year
1847, Doctor Alexander Graham Bell, the inventor
of the telephone was born, and the first use was made
of wireless in life-saving at sca on March 3rd, 1899,
On March 3rd. 1923, the Glasgow Station wus
opened. and on March 9th, 1930, the first dual trans-
mission from Brookmans Park took place. On March
13th, 1932, the first programme from Broadcasting
House took place, and the first high-powered
dircctionat acrial was used at Clifden on March 23rd,
1906. Much earlier, on March 27th, 1899, communi-
cation was established with Wimereux and the South
Forcland Lighthouse, and on March 30th, 1930, the
BBC commenced its first television broadcast.
The inventor of the Morse Code, Samuel Morse,
dicd .on April 2nd, 1872, and on April 7th, 1927.
there was the first demonstration of television, by the
American Telephone and Telegraph Company.
The tragic Tiranic sunk on April 15th, 1912, the first
accasion when radio was used to summon assistance.
King George V first broadcast on April 23rd, 1924.
This was at the opening of the, Wembley Exhibition
when King Edward VIII, then Prince of Walcs, also
spoke, On April 25th, 1900, the Marconi International
Marine Communication Company, Ltd., became
. incorporated and on April 25th, 1874. Marconi
was born.  On April 29th, 1932, there was the first
demonstration of ultra-short-wave television by Baird.
The months of March and April are rich in other
important dates in radio and television. I do hope
1hat someone is keeping or compiling a diary of radio
and television dates, as they are now becoming impor-
want, and it is often necessary to ascertain when a
\ hariicular event occurred, For example, some time
ago, | was asked to csiablish the dates when commer-
cial radio took place in this country. it took the BBC
a long time to provide me with this information.

Death of the Triode ?
THE triode valve almost universally employed in
radio reccivers in the early days is now practically
obsolete, and so are the components associated with
it. The old detector 2LF reccivers have dicd with
the triode. This seems to me in somc¢ respects i
little sad, because some ol the early triodes were quite
efticient. Now and again, | receive letters from
readers who wish to build some of the early receivers,
and | am forced to point out that they would have to
search the radio shops over a wide arca in order to
colleet the necessary components.

The Show—A Suggestion

THE National Radio Show which will be held this
vear on August 22nd to September Ist will, as

in former vears, take place at Earls Court. There is,
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therefore, plenty of time (or the exhibition organisers
1o endeavour to get together some of the earlier home-
constructed and commercial receivers which made
‘history. In the early twenties new circuits, or allegedly
new circuits, were being - produced week by week.
All claimed to produce staggering results. Nearly
cvery one of these receivers violently reacted, were
unstable, unselective and most of the valves were
microphonic, giving forth a beautiful blue glow,
at anything over 50 volts H.T. Do you remember
that monstrosity the reflex circuit ? 1 doubt whether
anyone got it to work satisfactorily in its original
form. Can you remember the bright emitter valves,
requiring a six-volt accumulator ? Do you remember
the Xtraudion and Dextraudion dull-emitter valves
with low consumption? Wc were not too-concerned
with quality and selectivity in those days, for not so
many stations were on the air. 1 think it would be an
excellent idea to set aside a stand at the next show for
the exhibition of some of these early receivers and |
would undertake to co-operate with the organisers
in getting some of these earlicr reccivers together.
[ would also undertake to give a talk on these receivers.
and explain their disadvantages, which led to the
modern high-efficiency recciver. If any rcaders
have any of these old sets stowed away in the
loft, 1 should be glad’if they would get into touch
with me.

Wanted—A National Amateurs’ Asscciation
ONE of the surprising things about radio is that
whilst amateurs founded the industry and
provided its personnel, no one formed an association
cntirely devoted to amateurs interested in reception
only. ~The club movement was very strong in the
carly days, and just before the war there were over
1.000 clubs in active operation in this country, There
has always. of course, been the RSGB which caters
chiefly for the amateur transmitters, but the amateur
transmission movement has always been compara-
tively small, and has considerably dwindled. A
National association of radio amateurs run on propcr
lines could be an effective woice in discussions with
the BBC and ‘the Post-Master General. Indeed,
great use could have becen made of amateurs, cvery
one of whom could have been a local monitor of
BBC reception and considerably augmented their
own research department. The industry, however,
having firmly founded itsclf, proceeded to jettison

‘the amateur. It decided (o ceasec making components

for them, as a result of which the few firms which
remained loyal to the amatcur movement continue to
do excellent business. Why does not the Radio
Society of Great Britain siep in hereand form another
society, whose members are interested only in
reception? It has. the organisation, the experience
and the prestige. The amateur transmitting movement
has been steadily declining for a number of years.
Here is a chance for the RSGB to enlarge its member-
ship greatly with Benefit to the industry as well at to
itself and to wireless amateurs generally. .

1 — BT 2 mesicanradichictanicom _
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a Compact
Uoltage

Stabilised High

oupply

CONSTRUCTIONAL DETAILS OF SIMPLE BENCH SUPPLY
By Hugh Guy

OWER supplies are all too often a much ncglected
P feature of the radio amateur’s equipment,
being regarded as something of a necessary
evil, an accessory to the functioning of the latest
clectronic masterpiece. Admittedly most constructors
possess a power supply of sorts which can be con-
nected to the piece of equipment under test, but seldom
does one find a specially made unit, that is small and
compact and economical in use, built to fulfil a variety
of high tension requirements, and providing just the
right output voltage.
It is with a view to filling this gap that the following
constructional details are offered, giving information
on the building of a simple shunt stabilised power

Ll
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Fig. 1.—Neon stabiliser.  Fig. 2.—Simplified series

regulator.

supply providing any high-tension voltage between
140 and 200 volts, being fed only with 6.3 volt A.C.
from a heater transformer supplying the test-bench.

Uses of the Supply

The unit was developed mainly for testing circuits
of low current drain, such as pre-amplifier and tone-
control circuits where the effective H.T. voltage after
decoupling in the anode circuits would be in the range
150-200 volts. It consists basically of a power unit
followed by a two-stage voltage stabiliser.

The complete H.T. supply therefore facilitates the
quick checking of such circuits which are constructed
in ** breadboard * fashion, their heaters being supplied
by the output from a separately housed heater trans-
former. Such an arrangement is ideal for the testing
of a variety of circuits prior to their proper construc-
tion and installation in the equipment for which they
are intended, be it tape-recording apparatus, hi-fi

equalising pre-amplifiers, or in the T.V. field, any-
thing from timebascs to Band 11l converters.

Power Supply Details

A particular feature of the power supply is the
absence of the customary bulky H.T. transformer.
The unit was in fact designed for compactness around
a heater transformer, and Fig. 4 shows the manner
in which it was utilised.

The transformer is used the wrong way round,
being supplied with 6.3 volts:-from a bench-supply
heater transformer to its L.T. side. This is stepped up
to give appproximately 240 volts on the H.T. side.
Since such a transformer rarely has a centre tap it
is necessary to use a bridge rectifier eonnected in the
manner shown to give a full wave rectified output at
the reservoir condenser C.

If it were left in this form, such a circuit would
give an off-load voltage of approximately 350 volts.
This voltage would drop very sharply when connected
to a load, its level depending on several factors,
including the value of the load, the reservoir con-
denser size, the type of rectifier in use, and the
regulation of the transformer itself. The necessity
for some sort of stabilisation is therefore fundamental
to such a supply, and to include a control to enable
the output voltage to be varied is a simple matter,
and considerably increases the unit’s versatility.

Voltage Stabilisers

At this point it is convenient to discuss the different
types of stabilising arrangements customarily em-
ployed, in order to appreciate the advantages of the
circui't chosen.  Broadly speaking three types of

Stab,
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Fig. 3.—Simplified shunt regulator.
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stabilising circuit are used to ensure a constancy of
voltage over a range of varying loads. They arc, the
gas-discharge tubc or neon stabiliser, the scries-
regulated stabiliser, and the shunt regulated stabiliser.

Neon Stabiliser )

This is the simplest type and is probably well known
to the amateur (see Fig. 1). 1t relies for its operation
on the fact that a neon discharge tube operates with a
steady voltage drop across its terminals and is, within
limits, independent of the current it draws. However,
this current must be restricted and the resistor R is
included for this purpose. Both the load current and
the neon current must flow through this resistance,
and the device is therefore not suitable for large load
currents. A further disadvantage lies in the fact that
the voltage thus obtained is tixed. being determined
by the characteristics of the neon in use.

Healer
Transformer

Fig. 4.—Pover supply.

Such stabilisation is widely used for single stage
devices ;  the local oscillator of a communications
superhet receiver is a typical example.

Series Regulator

"The second type of stabiliser uses the voltage refer-
cnce provided by the neon tube, in conjunction with
a high gain D.C. amplifier, to contro} the anodc
impedance of a power valve, usually a triode, through
which the load current is flowing. Fig. 2 shows the
arrangement.

The neon valve V3 is connccted in the cathode
circuit of a D.C. amplifying stage V2, thercby main-
taining the cathode potential constant. Any variations
of the output voltage E arc fed via the potentiometer
chain R1, Rv and R2 to V2 grid. They appear
amplified at V2 anode. and are fed dircctly to the
control grid of VI, the power valve which is in series
with the load circuit.

When the output voltage E rises above its nominal
level, the anode current in V2 increases, causing a
drop, or negative going signal 1o appear at VI grid.
This has the effect of decreasing the current flowing
through V1 and hence also the output voltage E.

which is the product of this current and the load”

resistor R, The operation occurs in reverse when
the output falls below its nominal level.

The principal disadvantage of such a stabiliser is
the large H.T. voltage required. 1t is obvious that for
a --250 volt output, somc 100 volts being required
to appear across the serics stabilising power valve,
a power unit capable of delivering 350 volts D.C.
on full load must precede the stabitiser.  «

-

Shunt Regulator

Reverence to the simplified diagram of Fig. 3
shows the principal connections.

This time the power valve is connected in parallel
with the supply to be stabilised and in the absence
of an external load draws the full load current. As
the external load is increased, so the current is
diverted from the power valve VI to the load, and
thus the current taken from the power unit is always
the same. The power valve and its associated D.C.
amplifier merely acts as a sensitive current diverter.
The terminal voltage of the supply must thereforc
be constant, since the total current drawn is steady.

Any change in the output voltage, whether steady
or transitory, is fed to V2b grid, and appecars amplified
at V2a anode which is coupled directly to the power
valve. A long-tailed pair amplifier is used to prescrve
correct phasing or polarity of the change ; an increasc
in the H.T. causes V1 grid to go less negative, thereby
increasing the anode current drawn by Vi and
reducing the total H.T. voltage. -

To stable reference voltage Vr used by this circuit
is supplied by an external bias supply (although if it
is decided to make the pack described below com-
pletely self-contained a method of developing the
bias internally is given later).

Apart from the inconvenience of providing this
reference voltage for the shunt stabiliser the latter
has one or two advantages over the other types
mentioned. One consideration lies in the totat H.T.
voltage required ; as implied above, only as many
volts as are actually required at the output need be
developed by the supply feeding the stabiliser. A
second factor affects the life of the power valve.
Unlike its rival, the shunt stabiliser dissipates less
power when the external load current rises.

The third point is really only applicable to the
form of the supply in question : It would not have
been possible to usec a L.T. transformer to feed the
power supply if a series stabiliser, requiring some
350 volts D.C. afier rectification, had been con-
templated, because quitc simply a 240 volt to 6.3 volt
transformer will obviously only provide 240 volis
A.C. when fed with 6.3 volts A.C. to the secondary.

Stabiliser Circuit

The final form taken by the stabiliser section is
given in Fig. 5 where it is noted that slight differences
from that of Fig. 3 occur. The D.C. levels at the
various points in thc circuit prevent direct con-
nections being made from the long-tailed pair to the
powet valve for example, and the resistances serve
to reduce these.levels to those appropriate for the
power valve grid circuit. The two condensers are

' I3 H
Areg =X x Y 9 ins. _y/,‘;/ = 2’4 !
R . -

(&)

Fig. 6.—Core arca and suitable laminations.
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included to assist in reducing the ripple voltage on
the H.T. rail to negligible proportions : CI couples
any alternating component of voltage to the grid of
the long-tailed pair with no attenuation.  After
amplification this ripple voltage is again capacitively
coupled to the power valve grid, in such a direction
as to reduce considerably the ripple at the anode,
and hence on the H.T. rail.

The D.C. level at V2 grid may be varied by means
of the 250 K. carbon potentiometer. The D.C.
amplifier, responding to any such variation, will
alter the bias on VI grid, and by this means the
anode current is readjusted. The net effect is to cause
a change in the H.T. potential, and a smooth control
of output from 140 volts to 220 volts is possible.

This type of regulating circuit usually includes a
resistance connected between the regulator and the
power supply, but the internal impedance of the
particular supply used was found to be quite adequate
in itself without having to increase it artificially.

\

Component Details

The stable reference voltage is supplied by a battery,
which is intended to be mounted inside the case or
cabinet in which the unit is housed. Since the current
drain on this reference has been designed to be a
minimum (2} mA. approximately) the battery may
be of the type used in personal portable receivers
and deaf aids. The reference voltage is 67.5 volts to
perniit the use of such a battery, and the Ever-Ready
* Battrymax ” 67.5 volt unit (Number Bli2) or
similar type is recommended. The small current
drain will permit quite a long battery life. Even
when the battery voltage starts to fall off, the control
will enable the output voltage to be reset o its original
level, extending the useful life of the battery well
beyond its normal period.
. The use of 5 per cent. tolerance high stability
resistors is advocated for all the fixed components
except the 10 K. grid resistor which need only
be of the ordinary } watt carbon type. This measure
will assist in reducing the inevitable voltage drift

reference will be made on their mode of connection
later for those readers wishing to incorporate them.
Power' Supplies

In its present form the unit is quite suitable for
stabilising any type of D.C. supply that has an output
of 150 volts when 55 mA. load current is being drawn.
If the output voltage is greater than this for such a
load current then a series resistor, as mentioned
earlier, must be connected between the power pack
and the stabiliser unit to reduce this voltage, which
we will call V, to 150 volts. o o

The necessary value of resistance R to do this can
be calculated from :

V—150

R:MO.OSS ohms

If, for example, V were 200 v., then R would be’

900 ohms approximately.

The wattage rating of such a resistor would, at a

minimum, have to be W, where
W=(V—150) x 0.055 watts.

Using this formula the resistor in the above example
would dissipate 2.75 watts and, therefore, dallowing a
safe margin at least a 3-watt resistor should be used,
whilst a 5-watt compenent would be preferable,
reducing the possibility of everheating.

However, the stabiliser was really intended for use
with the L.T. transformer pewer supply mentioned at
the beginning of the article and so further details of
this unit are appended below.

Heater Transformers

There are certain restrictions to using a heater
transformer for a H.T. supply and in each case they
are determined by the core on which the transformer
is wound.

First and foremost is the cross-scctional area of the
core (0 be considered as this governs the volt-ampere
rating of the transformer. If the output of an available
heater transformer is known to be about 3 amps at
6.3 volts then this will be suitable.

(To be continued)

that occurs during, and for o
a short while after, warming

up.

The valves used are of the
type normally found in any
constructor’'s collection. The
power valve is a 6V6 beam
tetrode, whilst the long-tailed
pair is a 6SL7 double triode.
Both these valves are mounted
on octal bases and the
connections are given on the
right.

Alternatively, a really com-
pact unit can be designed
round the miniature equiva-
lent of these two vaives. The
6V6 has an oval-based equiva-
lent in the 6BW6, whilst the
12AX7, may be substituted for
the 6SL7.

/50 wolts
S55mA,

+—O
§+/§0 v
=K

This, then, is the stabiliser
circuit dealt with in detail.
Extta refinements, such as
arrangements for fitting fuses,
metering and switching facil-

-+

675 Volts

ities, are largely matters to =
suit individual tastes, but

waany americanradinhistorvy com

Fig. 5.—The circuit of a practical stabiliser.
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MAKING THE®

T should be noted that the valve heater run is
carthed only at pin 3 of VI, this pin being
the common heater-cathode point of the valve

(X78).

’
Prc-alignment Testing

Although the alignment of this receiver is very
casy, there are one or two checks which should be
preferably made before it is actually undertaken.
For those who have a voltmeter, the voltages given
in Table 1 should be verified as soon as the speaker

TABLE OF VOLTAGES

e T
SUPERHET

A PRE-ALIGNED RECEIVER WITH PUSH-PULL

QOUTPUT

(Continued from page 185, March issuc)

working. It is unlikely for this 1o happen, but if the
hum is heard, the balance should be suspected.

For those constructors who wish to get the exact
balance condition, a notc wili ke made at the end
of the text : but it should be repcated that with the
values specified for the resistors concerned, no.-
difficulty will normally arise.

Alignment
The L.F. transformers arc ready aligned and should
not be disturbed. Switch to M W. and.set the scale’
to 247 metres (Light). The station
will probably be heard close to this

setting ; in any case adjust trimmers

Valve Anode Screen Cathode TS5 and T2 (Fig. 3) to bring it to maxi-

T mum loudness. Tunc up to 464

Hexode : 240 v. metres (Third) and adjust core C5

X78 ———————— 100 V. — Measure as to bring this station to the proper

QOsc.: 100 v. | 2 v. across marking. Then turn back to 247 m.

— et ———§*R28 and readjust T3, T2 and core C2.

EBF 80 200 v. 90 v. — Repeat this process until no improve-
ment results at cither end.

Triode : 65 v. Switch to L.W. and repeat this

ECL 80 - 190 v. | 3.5 v.(across R14) process, adjusting T4,.T1 and CI on

Pentode : 200 v. 7.2 v. (across R14 & R15) | a station around 1,000 metres, and

————— C4 on any other around 1,800 metres.

U 78 | 250-250 R.M.S. = 255 v. (across €23) It must be admitted that alignment

on S.W. is not so easy without instru-

The above voltages were measured with a 1,00002/voltmeter on”

the 500 v. range, except for cathode readings.

has been connected and the set switched on, the
proper mains tapping on the transformer having
been selected, of course. These figures are typical,
and although some small variations are inevitable,
the actual voltages obtained should be of this order.
If the meter used is a very cheap model the voltages
read will on the whole be rather lower than those
given,  particularly the screen readings and the
anodes of the triode sections of V3 and V4.

Now, with no aerial connected and the volume well
advanced, the normal speaker liveliness should be
apparent, but therc should be no appreciable hum.
If a loud hum is heard, the trouble lies in the balance
of the triodes of V3 and V4, assuming that actual
wiring and other gross faults are not present. The
values of R19 and R20 have already been discussed
and are fairly critical. Even with the 5 per cent.
tolerance components specified, it sometimes happens
that the tolerances are both in such directions that
the total error exceeds that permissible for proper

o _ . .
—aw = -y americanradiohistorns.com.

ments ; however, it will probably be
found that a goed performance is
obtained without any adjustment
whatever, and those without recourse to instruments
should be content with this. . Those who possess a
signal generator can, of course. line up in the usual

. Oscillator
Ac%ril/i/ [l Coils
cs M | et
c2 paw) - — @ W
To—f el s
crw) 6 (W)
csmw)

Fig. 5.-—Details of the coils and trinnmers.
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way ; the appropriate trimmers and cores are marked
T3, T6, C3 and C6. 3 q
Although the LF. transformers are pre-alighed,
those possessing a generator or fixed 465 ke/s aligner
may, of course; use this as an 1.F, check before setting
the’ coil pack. 2 . :

No.te, on Balance ' ’ .

In the prototype, the actual measured values of
R19 and R20 were 116 k{2 and 157 kQ respectively,
found by means of a 250 k{2 potentiometer wired
between the anodes of the triodes and set for proper
balance. _For those who would care to set up in this
way and have the means to select the equivalent fixed
resistors afterwards, the following note is appended.

Replace R19 and R20 with a small carbon nominal
250 k{2 control, the slider going to C15, keeping all
leads very short.  Inject any steady A.F. signal (say,
400 c.p.s.) into the grid of V3A and listen with a_pair
OT'high-resistance phones wired across a resistor of

- VOLUME~ON/OFF

WAVECHANGE

about 20 ohms in.the centre-tap lead to .the output
transformer. Adjust the control for a minimum
output of the A.F. signal in the phones,

Each part of the control on either side of this
setting of the slider may now be measured accurately,
and fixed resistors selected to replace it.
A Possible Fault ) ) \

it is possible, although not very liKely, in the
present circuit layout for the paraphase stages to
multivibrate and so produce what is a harsh-sounding
hum. This can be eliminated by shunting R14 with
a 0.1 uF condenser, and ‘such "a precaution might
well be taken in any event. .

It might also be pointed out that in this particular
case we are unable 10 supply a detailed point-to-point
wiring diagram. Fig. 4 below gives the layout which
was adopted in the original model, together with the
position of the main components, and it should be a
simple matter to wire up from this and the theoretical

circuit.

TUNING

COIL PACK

Flywheel spindle
and dial drive’

Twin lead from

Case must be °
mnsulgted \

AC.
Mains & ~ w C/-
5 4 O 250 0O\250 e
.
re c23 /ﬁ
0 ﬁ &3 Y
‘-—mg/ﬁg—\ = N
. N 18
To valve heaters. Earthed > o3
one side at V/ only (Pin 3)
5’/% Twin screened /ead
C20 and R26 are to Outpu? Trans.
above chassis on Ty
Output Trans. ?
= )
S ®) derial Denotes
- cis +> 5] — © "; ' O Input © farth tag
P23 B

V3 and.v4 to
c3 OQutput Trans.
l
* HT leao tc

4 centre tap
ot 71

If PU. socket s ritred .
+ toke screened fead to
. Junction Cle, Rl

o . Fig.a.—Wiring details and main cbmponent Iayozit.



www.americanradiohistory.com

’ '77.“1_126-, 1956 - -

PRACTICAL WIRELESS

1956 EDITION
N

A
NEWNES

evision Servicing

oW

. THIS is the most complete collection of models cver assembled—
over 1,550 inctuding the latest Radio Show sets, Here at your
elbow you have the circuit diagrams, component layouts, and all the
data you need to service the hundreds of different models in use.
The work covers- Multi-channel T.V. receivers, Band II1 converters,
Radios, Radiograms, VHF/FM receivers and adaptors, Portables, Car
radios—they are all here to make servicing speedy and profitable. This
great work can pay for itself within a weck of receiving it—never has
there been such an opportunity for you to make money. Prove this
by claiming Frce. Examination. Post the coupon now and sec for
yourself. The credit squecze means more cervicing work for you!

I 55 POPULAR MODELS including
) J

tarest RADIO SHOW wopews

YOU RECEIVE FOR

RADIO
SERVICING DATA for—

Ace, Alba, Ambassador, Argosy,
Baird, Banner, Beethoven, Bush,
Champion, Cossor, Decca,
Defiant, Ekcovision, E.M.L.,
English  Electric, Ferguson,
Ferranti, G.E.C., H.M.V,,
lnvicta, K-8B., McCarthy,
McMichael, Marconiphone,
Masteradio, Mullard, Murphy,
Pam, Peto Scott, Philco, Philips;
Pilot, Portadyne, Pye, Rainbow,
Raymond, Regentone, R.G.D.,
Sobell, Stella, Ultra, Valradio,
Vidor.

SERYICING DATA for—

Ace, Ambassador, Banner,
Beethoven, Bush, Champion,
Cossor, Decca, Denco, Defiant,
Eddystone, Ekco, Etronic, Ever
Ready, Ferguson, Ferranti,
G.E.C., Grundig, Invicta, K-B,,
McCarthy, McMichael, Mar-
coniphone, Masteradio, Mullard,
Murphy, Pam, Peto Scott,
Philco, Philips, Pilot, Pye,
Rainbow, Raymond, Regentone,
R.G.D., Roberts Radio, Sobell,
Strad, Ultra, Vidor.

6 volumes strongly bound in maroon
cloth.

FREE EXAMINATION ‘

l 3.150 pagesof up-to-the-minute data,
b and practical information writ-
ten by skilled Radio & T.V. engineers.
models and more—the wanted
”550 data  you must
! profitable servicing work.
3.000 circuit, component and chassis
4 layout diagrums. Also photo-
graphs and explanatory ilustrations,
WITH QUICK-RLIFRINCE INDEXES TO ALL
MODEL'S AND MAKERS
FREE 2 Years

Service on any of the many

have for

Technical Advisory |

subjects in the work.

[o] id th t editi th

fo“::r;i.re’! sa"l’hi: :p-,::-:h:-:n'i:r;:ewl‘::ewwosrdi:io: | To : George Newnes, Ltd., 66/69, Great Queen St., London, w.C.2.

is even more valuable. Prove it yourself by | Send me Newnes RADIO AND TELEVISION SERVICING. 1 will
ding for Free E Ay 0 0 Gl I either return it in 8 days or send 9/- deposit § days after delivery,

- ) 1 9s. 0d. in wll. Cust ice in 8 days
or obligation on your part. then 10/- monthly. paying £9 9s. 0d. inul ash price i ¥s

But please hurry | is £9.

Name ...

Address ,

| DON'T MISS THIS
— GREAT

Pluce X where it applies 1

HouseOWNER | 1
Householder |
Living with Parents | 4'
Lodging Address |
e e e Sk e .t i s >

Ocupation...covenvenirmesrrreereiie

Yogr Signature
{Or vour
Signature if under 21) RTV 115

OPPORTUNITY

~
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C.R.T. ISOLATION TRANSFORMER
Type A. Low léakage windiigs. Ratio 1 i71.25-
iving a 25% boost yn Mecondary.

4v.. 10/8; 6.3 v, 10/6; 10.8 v.,
10/6

TELETRON BAND !lI CONVERTER
For London,” lxd]lnd |nd Northern Trans~

Suitable all T.V. mlket T R F. or Superhet,
Ready wound coils, twa EHS0 valves, all
components,. ]nmchEd chassig, circnit diagram,
wiring plags. COMPLETE KIT for mains
operation 21 ) v. A.C. £3.10.0,

19, A\ L

Ditto with maink primaries, 12/6 each.
Type B, Mains Input 220/240 volts. Malti
Output 2, 4, 6.3, 10 and 13 volts. Input
i nerease ontput volts by

23% and 30°, respectively. Low «.npauty,
Buitable for most Cathode Ray ‘Tubes. With
Tag Panel, 21/~ each.

Type C. Low capac ity wound transtormer for
uge ulth 2 volt luh&s with fal nz emission.

A3 ABOVE less POWER PACK. Requires
200 v. 20 mA. H.T. 6.3 v. .6 a. L.T. 22,5,0,
Mains Fransformer to above Spec. 10/6
Min. Westinghouse Rect. ditto
B. Bl 1.T.A. crossover unit . 8

B, W, S || AL wave mapiocRam chassis| || ikl L 8
< 4 . er chas Z

NOTE Ln“,",“’;,ml,'_,, .o“ﬁ,e‘*,',’,‘a,,m’{,,,f,‘,‘;,y THREE WAVEBANDS FIVE VALVES Teletron Coilset with plans. ... 15/-

t h ¢ 3.W. 16 m.—50 m, LATENT MULLARD Full plans and cirenit details 8d.

ypes “d" T-V. receivers baving  series- MW, 200 m.—350 m. KCH42, EF41, EBCSL Uit A

connectedpheaters) L.W. 800 . —2,000 n1. EL41, EZ40, e
TRIMMERS, Ceramic. 30, . 70 |,f 8d. 100 pi., 12 manth Guarantee. v0|llme controls 80 CABLE COAX
150 pf., /35 250 pf., 1/8 5 Bon pi., 750 pf.. 1/8. ALC. 200,250 v, d-way Switch ; Short-Medinm- Long spindles. Guaran- | Semi-air spaced Poly-

sulated. §in. Jia.

WSTORS. All value! 10 nhmu to 10 meg., Long-tiram.  A.V.C. and Negative feedback. teed | year. All values | thene
d

3w 1 \. s w., -, 4.2 wa assis 134 a0 51 . Uitass bial 16,006 vhims to 23 Meg. | Ntranded core. gd
HIG!I STABILITY Q w., 17, 2/-. Preferred val-es i horizontal or vertical available. Ng Nw, S.P.uw. D.p.Re. | Losses cut 30 «yd
160 obms to 10 meg. & l':lol Lampr, Four Kuobs, Walnut or Ivory. 3/- 4/- 4/9 RTANDARD ad

3 uau} WIRE-WOUND RESISTORS 1/3 Aligned and calibrated. Chassis isolated from $in. Coax. o yd
30 watt 2 25 ohms— 10,000 0bIs .................. .
JERY o { e e 10 gns.  Cur & dnsg 4 COAX PLUGS ... 1/~ DOUBLE SOCKET ... 1/3
15,00 ohms—30,000 vhms, 5 w.. 1/8; 10 w., 2/3. SOCKETS 1/- OUTLET BOXES .. 4/6

KNOBS, GOLD ENGRAVED —Waluut or ]vnry, BALANCED TWIN FEEDER, yd. 8d. & or 300 ohms,

Itin. dism., 1/6 each.  Not engraved, Y- each. | | JUST RELEASED. PRHIGHNGAINMODEL, %XEEO_ ‘%%n% (BT FE L TR0 obime only.
Tuning Heart. 3 Wavebands, Magic Bye g 5 50 K., 8/ ea.,

RECORDING TAPE Tuning. A.V.C. and Negative Feedback, 50 K., 4/-. (Carhon 5 K. t(:)h!:]z,w:;/_ St e

1,200 ft. OII-P_S andard ﬁmng " Plastic giving 4_;;{!!& undistorted ontput.  Radio- WIEE-WOUND 4 WATT. Pots, 2}in. Spindle.

5 gram switching. ‘alues, 10U of to 30 K., 5/86; 1l K., €/8.

réeis. Brand new boxed 1 Price 20 Gos, " Packing and carringe, 107 | | CoNSENbaRS NG ok Y85, 10K 08
O/P, TRANSFORMERS. Heavy Duly 20 maA., 4/6, MATCHED SPEAKERS FOE BOT-H— CHASSIS T.C.C., 5/8. Ditto, 20 kV., 9, 100 pf. to 500 |n

to 0L mhl 8d.

Ditto, tapped primary, 4/8. Multiratio, push pull, Rin., 19/6 ; 10in., 25/ ; B ol
" 130 v, !

6/8. Tapped amall pentexle, 3/9. i
LP CHOKES 1519 H. #0/65 mA. . 5/_ 10 . din. I‘weeler 12; 0 With lmsmwr flter. v, 188 e
20'mA.. 20/ ; 15 H. 150 mA., 12/6, CERAMIC CONDS
MAINS TRANS. 350- 350, 80 mA., 6. 3

4v.da.,5v. tapped 4 v. 2 4.,
HEATER TRANS. Tapped pnm My A
1) amp., 7/8 ; tapped sec, 2, H amp., 8/8.
VCR97 TESTED FULL PI(.‘I'URE 2.
-COPPER PLATED AERIAL RODS. ! v |2in. push
fitting, 3/- doz., p. & p. 1/-. Aeriatite Karth nls, 4/-,
ALADDIN FO! RMERS aml core, »8d.; fin., 102,
iin. FORMERS \nlh Cann .unl (.un Jin. sq. A
1gin. and Jin. sq. \ 2fin., 2/- ew.

TYANA.—Midget soldering Iran. 2007220 v. or
230/250 v., 14/11, =olon Vluluet lron, 24/-,

MIXE TRANSF Ratio 50 : 1, 3/9 ea.

MAINS DROPPERS. 3 I}in Adj. Sliders, .3
amp. 73t uhme 43, .2 amp., Lo ohins, 4/3.
LINE CORD. . .unp s nh s per foot, '._a.mp , o

t
ohms per font, 2 way, 6d. per foot, d-way, 7d. per foot.
LOUDSPEAKERSP M 303" 8- -
5iu. Goodmans, l./ﬂ Tin. x4 dloodmans, 21/-. Post Free.

Micas, 8d.; Tubular 30 v
K 1/-: 8

L 1!
volts’
500 v., .3 pi. to .01 mid., 104,
SILVER MICA CONDENSERS. 10%, 5 pf. to 5.
pi., 1/=; 600 pi. to 3,000 pf, 13, DITTO 1,
1.5 pf. to 500 pf., 1/8; 315 pi. to 1,000 pf., 2/-

I.F, TRANSFORMERS 7/6 pair -
485 Ke/s Shug tuning Miniature Cam, 21in. x
jin. x {in. High Q and .zood bandwidth.
By Pye Radio. Data sheet supplied.

NEW ELECTROLYTICS, FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES

[ 2/-|100/25 v, 2/-1B4 16/430 v. 5/~

2/3 |84 8/500 v. 4/6[16+16/450 v.  5/6

2/-116 4+ 16/500 v.| 16+ '4/0..0 v. 418

2/3 8/~ 32,

2/9| CAN TYPES

8/8 ¢ lips 3d.
16

L ¢ 4f- lUU+2(IU/‘- .
SKiu Blac, 22/6. N - 8
10in. R. & Brand new Plessey 3-speed Autochanger Mixer . by L1218
., 21/-. 1 :',':, p|,,$wAv 33%//_ Unit for 7, 10 and 12in. Records. Twin Hi-Fi 3 - 5/8]1,00041,000,6 v,
Ll Lam\ml 0.1 transi., 2418, Xtal Head with DuoPoint sapphire stylus. d B [‘/ 7 '03/-' L LRE00 ¥ 6/3
CEYSTAL DIODE GBA, 2io Cireait Bmk 1y-. Plays 4,000 records. Spring mounting. Base- Serew ase Typ: 8f300 v. 3/- 1 [6/300 v, 4/-,
HIGH RESISTANCE PHONES. 44)(m ohms, 17/8 . hoard rpqmred 15} x 124in. Height 5lin. SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-
Depth 2in. SopPer Quality. BACK VOLTAGES. K3, KV.. 4/3: Kijdo .
GARRARD 3 SPEED AUTOCHANGER — — ) K3/45, 3.6 kV., 6/6 ; 504 KV, 73
Hi-T'i model 75 BRAND NEW. AMPLION. 3-speed Single Record unit 12/6 ; MAINS TYPE RMI, 125 v,
Our price £8-19-6, carriage 5/6. with Acos 37 Turnover Head, each Sapphire RM2, 100 mA., 4/9 RM3, 120 mA.,
Stylus plays 2,000 records. Starting Switch 1
SWITCH CLEANER Fluid, wpiirt spout, 4/3 tin. Automatically places Pick-up on records. 7in., COILS Wearite, . Osinor Midget

TWIN GANG TUNING CONDENSERS. .003 i, 10in. or 12in. Auto Stup Baseplate 12 x 81in.

ype,
“Q7 type adi. Just core, 4/- e Al ranges’

midget with trimmers, 8/6; i pf. midget, less Height 2}in. Depth 1{in. Price £7.15.6, post free. , .
trimmers, 6/6 5 0003 Standard size with trimmers H.F. CHOKES, iron vored. 14 M.IL, 3/- each.
gg%faeﬁtmg/i‘m:l;‘“ Wonen Plasiie Ty okt wabld; | [ BS.R. MONARGH. aperd Motor and Turn- ALUMINIUM CHASSIS. I8 ww.g. undrillel {
oven Platic TYGAN. Wahnt | | GaiM G0 selecting switeh for 59, 45 and +8 B, B Y] G £yl Pt et
-tone. 12in. wide, 2/= per fool. Expanded me g

r.pon. records,  I00-120 v, and 200-2360 v, ALC. les. 7~ 4in., 4/6; O 6in., 59
30 cps. Also B.S,R., MONARCH Lightuneight .89 13~ 9in., 8/6; l-l x Ilin., 10/6 ;
Pick-up with Acos Xtal turnoser head, separate 1, N H,,, 12/8; 18 x 16 x 3in., 16/8.

VALVE S sapphire stylus for L.P. and Standard reconds,

SPECIAL OFFER, THE TWO ! £4.15.8, post /. FULL WAVE BRIDGE SELENIUM RECTIFIERS.

4
Gold 9} x 12in., Silver, 15§in. x 9fin., 2/~ each.

Bargain Price 6/8. No transfoniner required. VALVEHOLDERS. Pax. Int. Oct. 4d., EF50, EA50
6d. B12A, CRT, 1/3. Eng. and Amer. 4, 5, 8, 7 and
.M. TUNER COLL KIT. 22/6. H.F. cow, | |9 Bins I/-. MOULDED Mazds and otk Oct. s
Aeril goil, Ouillator Coil, two LF. Trans' | | P76, BIA. 860, BOA, 9d. B7G with can 1
formiers 10.7 Me/s., I)emwr\imnnmrmer and CERAMI‘! EFSOWlB7G B9A, Int. Oct. 1/-. BYG with
heater choke. With cireuit and component . ! w

list, using four GAM6. Chassis and Dial, 19/6.

X4

A SMALL SELECTION FROM OUR STOCKS 2,0 or 12 v. 1} amp., 8/9; 2 a., 11/8; 4 a,17/
AtliBozed —| }j8, |New &Guaranteed| | [V PREAMP_ (McHIGHAEL. Twmabic CHARGER TRANSFORMERS. Tapped input 2y
8/8 Gl 66 | 10/ Channels 1 to 5. «(Will Amplify Outpnt of your 230 v. for charging at 2, 6 or 12 v., 1} amp., 13,6 ;
1R5 26 | ALY 374 Band 3 ¢Converter.) Midget size, High (iain S amp., B11m ' T ' !
rd 2X2 GJ5 ‘ 12AT7 Vringe Mwdel. B.V.A. Valve, Full instructions. o 2470

= th'l [MARL GRG EB(41 Ready tor nee. (H.T. 200 v., L.T. % ACID HYDROMETER. New Ex tlovt. Unlr -

Equip. ’ Lh“ I BR7 | EBFs0 amp. required.) BRAND \'I‘ W, able. Packed in metal case ¥ v llin. ddia., 4,6.
NP6 EBY1 | BCH35 SPECIAL MAINS POWER PACK for aho\f‘.

9 PR 0 WAVECHANGE SWITCHES.

>'q -“, l “"” i :L:;{r; [ LD 25/~ evtra. 5 p. 4-way 2 waler, long spindle 8 6

i GHGN ) 2 p. 2-way, 3 p. 2-way, short spindle ... 28

8 l CRYSTAL MIKE INSERT. Famons make, 2 p. 8-way, 4 p. 2-way, 4 p. 3-way, long spmdle 3/8

u(‘m ’ i precision engineered. Nize only 1§ x #/15in. 3 p. 4-way, 1 p. 12-way, long spindle

byl\ Red 12K S8
Speoi

1/9.
BLACK CRACELE PAINT, air drying, 3/- tin.
e have no connection w:th any other firm. Please address all Mail Orders correctly as below,

RADIO COMPONENT SPECIALISTS 333534:'315'195?5““?:...‘.'!E?J,.,E!‘?,YE.',’."

Tel. THO 1685, Buses 133 or 68 pass door. 48-hour postal Service, P. & P,, 1/- £2 orders post free. (Export Extra.) C.0.D. Service 1/6

- ! www americanradiohistory caom
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TRANS MG (Theues)

RUBBER CRYSTALS
By O. J. RUSSELL, B.Sc.(Hons.), G3BHJ -

/ .

HE “Rubber Crystal™ has long been a “dream”
of amateurs. In fact, of course, various forms
- of rubber crystal have been achieved. Some
of these methods are, in fact,of great practical interest.
This not only because of the revived interest in single
sideband circles of means of slightly varying crystal
frequencies, but also because of the fact that QRM
problems make means of * rubberising ” crystals
important to the V.H.F. man, quite apart from the
L.F. operators. L.F. operators who wish to dodge
QRM usually use a V.F.O., of course, but nowadays
the practice of “ NET » “operation has not only
revived the use of crystals for operating nets upon
spot frequency, but has also revived the nced for a
“rubber 7 crystal to enable the * net ” frequency
to be varied slightly to avoid QRM, while retaining the
reliability of crystal control to fix the net position.
Few V.F.O.s are capable of the precision required for
setting precisely to a net frequency, and the crystal
is ideal for this purpose.

To explain why QRM problems are also met by
V.H.F. men, it is necessary to point out that large
numbers of surplus crystals made for the Services to
a very high precision are used for crystal control of
V.H.F. gear. Due to the fact that for the two-metre
tand a relatively limited number of these channel ”
frequencies exist, it is quite common for several
amateurs to purchase the same frequency crystal for
their V.H.F. oscillators. This results in the quite
common phenomenon of V.H.F. QRM ! Despite the
 wide open spaces ” of 2 megacycles available on
2 metres, where with the limited activity (relative to
the usual H.F. bands) QRM should be non-existent,
it is quite commonplace in two-metre operation to
get heavy QRM from stations sharing the same
crystal frequency. This phenomenon can often be
noticed in the London area where the two-metre
population is high, and can occasionally be trcuble-
some when rare DX excites a high level of activity.
This, of course, is due to the high ;
precision to which the Service
crystals were ground, and makes.
the provision of ‘rubberising”
a desirable expedient.

However, some expedients that
are not truly * rubberising * may
be briefly mentioned. The old
-standby was to slip a thin piece
of paper—cigarette-paper was
greatly esteemed by the old-timers Fig.

the plates.

capacity across the crystal.

further dodge (to lower the is several pF.

PRACTICAL WIRELESS _

1.—The equivalent
Z_between the crystal and one of circuif of a Quartz cry-
This does effectively stal. Lx may be several T
incrcase the operating frequency Henries, while Cx may
(by a few kilocycles at 7 Mc/s), be as little as .0t pF. Ca

frequency this time) was to rub one surface of the
crystal with pencil lead so as Lo coat it uniformly with
graphite. _ Soft solder also_serves much the same
purpose, while a more refined method used with
modern gold-plated crystals is to clectroplate a thin
coating of copper on top of the gold layer. Very
appreciable lowering of the escillation frequency can
be achieved by such means.

Not Permanent

However, such devices gencrally are  semi-
permanent, and although not as irrevocable as
grinding the crystal, are not easily adjustable. The
% yariable airgap ™ method was the most successful
employed in the past for shifting crystal frequency by
knob control, and could very well be adapted by a
mechanically-minded amateur to provide a shift of
several ke/s at 3.5 Mc/s. To sec how this operates,
Fig. | shows the * equivalent circuit ” of a typical
crystal plate. The crystal can be represented as a
tuned circuit with inductance Lx and capacity Cx plus
a parallel capacity CA representing the capacity of the
plates of the crystal holder and airgap. However, if
by electrical measurement the crystal parameters are
determined for a typical 7 Mc/s crystal, the inductance
Lx may come out at several HENRIES, and the
capacity Cx at a hundredth of a pico-farad ! Thus,
as these H ‘“equivalent” values indicate, large
variations of the parallel capacity CA have very little
cffect upon the oscillation frequency. The similarity
of the crystal frequency redrawn as in Fig. 2 to the
popular Clapp circujt shows that the same reasons
for stability of oscillation apply to toth. However,
the crystal represents * equivalent ” values that arc
quite impossible to attain with physical coils and
condensers. The Clapp-Harries circuit in fact repre-
sents a simulation of the crystal equivalent circuit by
coils and condensers as far as such an approach is
practicable.

(4)

C)

as it decreases the effective airgap includes the effect of the Fig. 2.—The similarity of the equivalent crystal

A holder plate capacity and  circuit (a) to the Clapp-Harries oscillaror circuit

b) is clearly shown.

el = A wwww americanradiohistorvy. cam
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This leads to the fact that apart from varying the
parallel capacity Ca by varying the airgap of the
crystal hoider;: it is also -possible o Iower the fre-
quency of a crystal oscillator by shunting the crystal
with a small variable capacitor as shown in Fig. 3.
For the same reason that the Clapp-Harries oscillator
fails to ofcillat€ if the condensers from grid to ground
are too large, the erystal oscillator will not oscillate
if the ** outboard ”* variable condenser is made too
large. For the usual run of crystals a 25 pF variable
may be-used, although in some cases as much as
50 pF may be'used. This will enable a small but useful

it
i
| |

—_ 2—?‘_:

.Figs. 3 and 4.—The oscillation frequency of a crystal
may be shified slightly by the above methods.

shift of one or two k¢/s to be made with a typical
3.5 or 7 Mc/s crystal, to lower frequencics.

By the same principle, it is possible slightly to
increase the frequency of oscillation of a crystal by
shunting it with a variable inductance. A ** roller-
coaster ’ inductance in the small sizes used in some
surplus gear might be used, but a slug-tuned coil may
also be used as illustrated in Fig. 4.

Tuned Variation

The reader may now appreciate the final step to
the full-dress * rubberised ” crystal circuits. By
shunting a tuned circuit across the crystal that can be
actually tuned through the crystal frequency, it is
well known that the effective parallel reactance varies
from inductive 10 capacitative. The tuned circuit, in

¥

A

l
AAAMAMAAARAA

Fig. 6.—A cathode tap variation upon the basic
circuit of Fig. 5.

“when tuned to a lower frequency.

fact, behaves as an inductance when tuned to a
frequency higher than the crystal, and as a capacitance
'By such means
the fullest possible variation of crystal frequency may
be achieved. ! . @

The reader should note that for'the operation of
these circuits X-cut crystals are generally required.
-However, the majority of the crystals supplied for
amateur use are X-cut crystals. Surplus crystals
utilise many of the newer cuts, and these are not likely
to be suitable without-considerable experimentation.
The writer employed a Q.C.C. 3.5 Mc/s crystal and

Tr

Fig. 5.—A more elaborate circuit for ** rubberising >
a crystal. c

obtained good operation in ** rubberised * oscillation
tests. It is believed that both the Brookes and Q.C.C.
crystals supplied specifically for amateur use are
X-cut types and will give good operation in such
circuits.  For rubberised circuits AT-cut crystals

“are, however, prone to spurious frequencies, so that

ability to oscillate in these circuits does not necessarily
mean that all is well. This,of course, does not reficct
upon the excellence of AT and similar cuts of
crystal—they are merely unsuited for this particular
form of circuit.

L
7
4 7 n AVAVA’A'A'AVAV
AVAVAVAVAVA'A‘ - e om - RFC,
|y - l!
—
AR
=00 J' —
~ —
Sk 40 %00/ |-007
= I 7 eFC HE | RE
= e
T TTes0
250 pr 1000
pPF
o —0

-

Fig. 7.—An elaborare and flexible circuir enabling

circuil parameters 1o be separately adjusted for

optimum performance. This is recommended as the

cireuit enabling. a good degree of frequency shift to
be obrained from miscellaneous crysials.
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on the surplus market, since it can be obtained

in excellent condition, complete with valves,
for 15s., or 4s. without valves. It is a six-valve
superheterodyne covering 30-40 Mc/s and has a
narrow band intermediate frequency of 7.0 Mc/s.
Tuning is by six-position switch and preset capacitors.
The R1466 is identical except for the tuning system,
which in this case is a three-gang variable capacitor.
The writer purchased one of this type, complete with
valves, for 10s. in order to obtain a spare set of
valves. We must point out, however, that we arc
unable to give the addresses of any firms who may
have these in stock at any particular moment.

Tha chassis slides into an outer container measuring
12in. < 9in. X 6in., having a removable panel for
access to the preset capacitors.  The front panel
carries the tuning spindle and a multi-way socket.
Aerial and earth sockets are at the rear.

- The valves have seven-pin British bases and, as the
13 volt 0.2 filaments aré connected in parailel, the set
is particularly suitable for conversion to a car radio.

. The top of the chassis is stepped with the valveholders
in line on the lower level, and the two R:F. and three
1.F. coil cans on the higher level. One side of the
chassis is hinged to give easy access to the interior
and to a long tag board covering the whole of the
hinged side.

THE ex-A.M. r’cceivcr R1124 is very good value

The Original Circuit

The original circuit is shown in Fig. 1. L1 is the
b acrial coil tuned by any one of the 0-30 pF preset
tuning capacitors selected by one pole of the five-pole
six-way channel selection switch. Only two positions
of this switch are shown in the circuit diagram for the
5 sake of simplicity. V1 is an R.F. amplifier trans-
f former coupled by L2 to the frequency changer V2.
_ Both the primary and secondary windings of L2 are
tuned. The R.F. coil cans L1 and L2 are easily
Jocated on the top of the chassis. L3, the oscillator
coil, is wound on a ceramic former which is attached

to the six-way switch assembly below the chassis.
There are two intermediate-frequency amplifiers
_V3 and V4 operating at 7.0 Mc/s ; L4, L5 and L6 are
the coupling transformers.  Automatic volume-
o ‘control is applied to VI, V3and V4. V5is a R.F.
pentode detector. and one of the output transformers
Tl is in its anode circuit. V6 is a medium-impedance
triode amplifier giving a second output by way of T2.
There are two WX6 Westectors and one WX12, the

= wnana amaoricanradiohistorn/.conos -
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AN INTERESTING CONVERSION OF A POPULAR
EX-GOVERNMENT RECEIYER By J. Stebbings

original functions of which are not clear to the writer.
but the A.V.C. line originates in this part of the
circuit.

All components in the set bear numbers except
those mounted on the tag board. A circuit number
reference chart for this board is stuck to the opposité
side of the chassis. The original circuit numbers are
shown in Fig. L.

’

Method of Conversion

As a bench mains power pack was available it was
decided to carry out the conversion with the aid of a
signal generator stage by stage from the L.F. end, in
the workshop. A power supply from the car battery
was then made up followed by the instaltation of the
receiver and aerial in the car.

Owing to the high intermediate frequency of
7.0 Mc/s it was not considered possible to introduce
variable tuning on the mediuny and long wavebands,
so a switched tuning system was retained. This has
certain advantages provided foreign stations are not
requircd. The six channels cach tuned to a different
BBC station should normally provide sufficient
coverage when travelling ; and the positive station
selection makes tuning with the car in motion
extremely simple.

The New Circuit

Fig. 2 shows the complcte now circuit. A start was
made at the L.F. end on V5 and V6. The writer was
rather hazy about the detailed workings of the
original circuit for these stages, and so the line of least
resistance was taken and the stages rewired on more
conventional lines. Those readers who have a greater
knowledge of circuitry might be abic to make better
use of the original layout,

1n the new circuit the original $D1 valve (originally
V6) becomes a low-frequency triode amplifier V5.
This is coupled to a new output pentode V6 for which
a 7D8 having a seven-pin base was purchased.

The detector and A.V.C. rectifiers are germanium
crystal diodes. 1t was at first hoped that two of the
original WX6 Westectors should prove suitable, but
as they are designed for a maximum frequency of
1.5 Mgc/s, their efficiency proved to be too low at
7.0 Mc/s.

Apart from changing the R.F. coils, only minor
modifications were necessary to the stages VI, V2, V3
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and V4. These will be listed in detail later. The
oscillator coil did not require alteration, since
additional tuning capacitance reduced the frequency
sufficiently. The new oscillator frequency is lower
than the intermediate frequency and the single coil
covers the required range of 5.5-6.8 Mc/s for the

R

.
e

o e
¥

Underside of the converted receiver.

medium” waveband and the long-wave Light Pro-
gramme. 1t will be noticed from Fig. 2 that the new
aerial and H.F. coils are of the type which has the
medium- and long-wave windings, together with a
single coupling winding mounted on one former.
This type was chosen to simplify the switching
required to change from rhedium to long wave. The
original six-way switch assembly was used and the
only alteration necessary was to the spacing of the
wafers (Fig. 4).

Wiring the New L.F. Stages

A start on the removal of un-
wanted components was made by
detaching the potentiometer R26
and the transformers T1 and T2.
C26 and C30 were removed with
TI. The 242 uF block C19 and
C20 with R29 attached was removed

WIRING COLOURS

II<2Wo

D | D) S| | ) - ) G D | | | D | S ) S } S | D} > ]

starting with the Westector W3 and finishing with

C15 and R15.
Fig. 3.

These parts can be identified from
R31 was left in place to avoid disturbing

adjacent capacitors, but the lead from it to R2I
R32 and R33 were also

and R22 was removed.

detached.

The red H.T. positive line along the tag board
was identified and marked ; a brown lead to the

cathodeof V6and a
green lead to its grid
were also identified
for future usc. The
white leads from the
cathodes of V3 and
V5 to the power
socket  were next
removed.  Finally,
R30 and R35
attached to  the
cathode of V5 were
removed.

A AR AR AR
I I e e

Switch Wafers—-
A YA
P
S
l
u S ;
- 1
Screen 739 strif

The rewiring of Bracket

V5 and V6 pre-
sented little  diffi-
culty. The new .
low-frequency :
volume control was *
mounted on
front papel above
the chassis and a
six-way tag strip
was mounted ver-
tically in the space
previously occupied
by T2 alongsidc Lé6. :
The two germanium :

FET T TP

crystal diodes, the #

Fig. 4.—Derails of 1f

Switch

the { position

o

BBC Frequency

Service
) (ke/s)
Light 200
North 692
Welsh 881
West 1,052
Midland 1,088
1,457

ed—6,890 kcfs.

" TABL
O
Fr

. an o

LD

B

AL
x
)

£/

—

Yy
0000000 $1

1y

from the side of the chassis. The e
yellow and black lead attached to e
C20 was marked “A.V.C. line” (
for future identification. 4 5
Next, the components occupying L S
the end nine rows of the tag toard 4
at the front end were removed, |
cvenrece COMPONENTS oot _
Capacitors One 100 ohms R ..31‘('(
¢ One 50 pF One 150 ohms TT
; Three 100 pF Three 200 ohms ¢
:One .002 ,uF H |
:  mica 350 v. One 800 ohms :
! Five .01 1F mica Two 10k i I
i 350v. One 22k L
tSeven 1 :F QOpes0k X
Py, 350v. One 100K ! o
: Two 8 #F 350 v. . : i
{ One 164F 350y, Five 25 M2
: Resistors (3 Two.SM2

watt) Onet.0 M2 i

Geua TIPS

I D ) ) D ) D\ D { ) S - ) D { 1IN { ) - ) O g { ) D - | ) T {

waww americanradiohistorvy caom

Fig. |.—Theoretical circud
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50 pF and 100 pF capacitors, and the 0.1 M{2 and
0.5 M2 resistors were soldered to this six-way tag
strip. The mauve lead from the top of L6 was
convenient for reconnection, and the red lead
from L6 which passed down below the chassis
was led up again outside the can through a

hole drilled in the chassis top.
The A.V.C. filter resistors 1.0 M, 0.5 M£2 and
the 0.1 y«F capacitor

13" g together with the

| GOy

/{ i remainder of the

3 componznts for V5

T - ——hy - - -

and V6 were
mounted on the
hinged tag board
in the space pre-

)

| .
we switch assembly.

viously cleared.

The removal of
unwanted compon-
{ ents left the side
‘ of the chassis next
to the selector switch
assembly clear. It
was decided to fit
. a small foudspcaker
: in this space which

Bré{cket Spindle

used with a bias resistor of 370 ohms.

speaker from front to back had to be less than 2in.
to avoid fouling the spindle of the channel selector
switch.) Four large holes were cut in the chassis
with a tank cutter. The output transformer
was mounted below the chassis on the front panel.

The rotary generator mounted under the dashboard.

The 7D8 output valve employed has an optimum
load of 8,500 ohms requiring a transformer with a
ratio of 53 to | for a threc-ohm speaker. An
alternative which has not been tried is the 7D5 with
an optimum load of 7,000 ohms and requiring a
bias resistor of 410 ohms. By changing the valve-
holder to an international octal a 12A6 could te
s.  The same
transformer would be suitable for these

Alterations to R.F. and LF. Stages

Apart from changing the aerial and H.F. coils
the following modifications were required to the
R.F. and LF. circuits :—

(1) A 200 ohm bias resistor with a 0.1 uF capacitor
in parallel were inserted between the

cathode of Vi and the chassis.
(2) A 0.1 yF capacitor was wired

scillator R.F. Oscillator : measured 5}in.
equency Trimmers Trimmers  4iin. Unfortunatey
*(kc/s) " (pF) (pF) : this was just too output
6690 20U 200/500  : small for  a Sin. ,penaive valves
6,198 200/400 200/500 ¢ diameter speaker, )
6,009 100/200 200/500 _but a slot was cut
5,838 50/100 200/500 i in the top of the
5,802 50/100 200/500 i chassis 1o allow the
5,433 0/30 200/500  : rimtoproject
i through above it.
e wwemet (The dep[h of the
3 T
RS L6 B M

VWAWAIWA

AN

L2
£24 <70K)

AR

¢

c//:; //‘ 4o
o == A

o in parallel with C5 on the tag board.
(3) The white lead from the
cathode of V3 to the socket was
removed. The original bias resistor

replaced with one of 200 ohms.
(4) Bias to V4 was provided by
the insertion of a 200 ohms resistor

72 A L ont
) with a 0.01 ;F capacitor in parallel
R between the cathode pin and the
= chassis.

(5) The red and mauve lead from
the socket to R7 on the tag board

~COMPONENTS- s o«

§One 2 M {2 Potentiometer
: Two Germanium diodes
: Acrial and H.F. coils (Long an

-t’wﬂ
—/VW.MW ! Moedium  Wave)—Astral Radi
R |4 . Products
= e : L.F. Choke—* High Cycle” e
q J_ P RI335
= o C;“ : R.F. Choke—screened ex RI155. ¢
F,UF&/;T ¢ D.F. components 8

i Generater—12 volt input, 250 \olts~
: 85 mA output

HT—
1PV HEATER [ INE H
-

|
of the original R1124.

[ - 16T { D1 (- ()RS [ T | T (D ) D) D -E2UD {1 0 T SR (M1 T MM | D - S | ) | | ) TR ) (| €S- T AT {1 MM ()<} - - 1 -

WAAA Aamorica

? Loudspeaker B
H pml\er transfurmer 1see tcxt)

[

nradiahictaons com
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R36 having a value of 10k was_
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was removed. A 22k resistor was conncciéd
between the junction of R7 and C7 and
H.T. positive.

At this stage it was possible to test
the receiver with a 30-40 Mc/s signal at
the aerial terminal and (o check the align-
ment of the L.F. coils at 7.0 Mc/s. A
temporary three-core flex was connected

| T ‘
;;'L TN to the chassis, filament line and H.T.
e R ] = l—'ﬂ positive for connection to a bench power
£ g ! VWNWWN{" pack. The supply required is 250 volts,

T MT—

T HT+

12y 1ta HEATERS

L4

< S6 v
. S S S 85 mA and 12 volts 1.3 A.
éﬂ - [ H Continuing the alterations :—
x [V‘ 'thL i «.% (6) R10 and R13 on the tag board
8 Ta"" Sl WY - were each replaced with a 0.25 ML
b S , Tt 3 resistor.
§ ¢ ¥ Th p
% §§ Sy 2" (7 The yellow and black lead from
& 1 R10 (on the tag board) to C2 (on the
—— § rear panel) was broken and a 025 ML
I [N resistor inserted.
® (8) A 0.1 puF capacitor \\as wired in

VAT “’: paratlel with C2.
— ¥ (9) A 0.1 ;tF was wired in parallel with
Sh . C4 on the tag board.

AMAAAAARL

m R el £ (10) C8 was replaced with a 100 pF

= - capacitor.
R
bty P [ x it
IS N [ ] AAAAARRA A A
S WM

When mounting new components on
the tag board, care was necessary to
ensure that they did not foul the existing
wiring or components when the hinged
side of the chassis was closed.

=]
dl

New Coils and Tuning Capacitors
The six-way switch assembly was care-
_ fully removed from the chassis and a note
made of the connections which had to be
severed. The original coils Lt and L2
were replaced with the new aerial and H.F.
dual-range coils.

All but two of the 0/30 pF preset trim-
mers were removed from the switch
assembly, the switch wafers were respaced
according to Fig. 4, and new trimmers
were mounted in three rows for aerial
H.F. and oscillator tuning. Table 1 shows
the stations tuned by the writer's receiver
together with the correspondmg oscillator
frequencies and nominal trimmer values.
1t will be noted that the actual intermediate
frequency used differs slightly from the
nominal 7.0 Mc/s. No L.F. break through at
the chosen frequency has been experienced.
Readers should have no difficulty- in

k deciding the value of aerial and H.F.
oooooo] oy trimmers for other stations.
In Fig. 2 all wiring enclosed in the
D{[lh 1t dotted rectangles is on the switch assembly
and was done beforc replacing the unit
in the chassis. Nine connections A-1
had to be made to external circuits together
with an earth connection for the screen
between the first two wafers.
AVC decoupling components (0.1 p#F
and 0.25 M) for V2 were wired in
circuit.

>\WWV

g,
{2

WYy

b ﬁ'imzrewmd
A,

WAL

Fig. 2.—Circuit of the revised car radio receiver
r-3 <

WY

s

3,4,5 AND 6 ARE SIMiL4R
25 M1

FOTE * ONLY 3 SWITCH POSITI
APE SHOWN. POSITIONS

Final Alignment and Bench Testing
..“" The conversion work now being complete
i

the rocciver was connected to the bench
power pack for the alignment of the LF.
(Continned on page 257)

— TIG0T ||-—-

_ y www americanradiohistorvy. com.
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BAND 3 T/V CONVERTER—I83 M/cs- 196 M/cs

Suitable for London, Sutton Coldfield and Northern Transmission

£2-5-0 post free.

This Unit compuemg drilled chassis, 7in. x sent on application by return of post, 1/6, post
4in. x 2}in., two miniature valves and met. free. Supply \'O|ldg6§ required 200-250 v.,
rect.. wound coils. res., cond.. etc., is a slightly 20 mA. H.T. 6.3 v. T.

modified  version, incorporating variable Power pack components to fit chassis as
oscillator tuning, of Wireless World circuit, illustrated. 30/- extra. Complete set wired.
May 1954. 11 has proved itself highly success- tested and aligned ready for use 20/- extra,
ful—over 4,022 sets have already been sold to Band 1, Band 3 Ae switching can now be
buyers all over England. We invite You 1o visit  added, switch kit, 6/6. Full range of Bund 3}
us and see it in operation for yourselves. aerials in stock.  Adaptors from 7/6 per set,
Suitable for most types of T/V sets. T.R.F. or Dipoles-indoor 6/6, outdoor with cable H/9
Superhet.  Blueprint and circuit details will be  Band 1-Band 3 Cross-over filter unit from 10/6.

B.B.C. BREAK-THROUGH FILTER—tunable filter unit for B.B.C. patiern rejection, 8/6.

ELECTROLYTICS ALL TYPES NEW STOCK
lar Wite Fndy Can Types.
5 S012 . 19
oo v, 22—
.

Volume Controls 180 .5, COAX

Midget BEdiswan type. [STANDARD lin. diam.
Long spindles.  Guaran- Polythene insutated,

teed | oyear. ~\l| \nlm‘«. GRADE A" OMNLY . . 2/~
i‘l’v‘n;‘m ohrs for 2 Mey.- 8d- yd. : ‘” . “M;_ . | i/g
11, % 30 v bab,
No Sw. S.P.Sw, D.P.8w. [ SPECIAL —  senii-air = Z~Ilij-!’.'vll‘\ ;lhmts 5;*
/- 4/- ,9 spaced  polythene, My T6r4o0 v Hl Lat 38
COAXPLUGS .. 12 |ohim Coax lim. dian. AID o R
SOCKETS ... w1 | Stranded core. Lowes P o0 v, Duh. , 4/-
COUPLER ... w18 ent 509, 9d d 16016430 v TULCL 5/8
OUTLET BOXES ... 4/6 | y CBEC] 4

Dub. 5/
TWIK FEEDER. 80 oh ovd 50 v, BUE.C.6/8

TWIN SCREEN FEEDER, S'I oh

mllulnm 8d. \d
s, 1/- vl

ALL WAVE RADIOGRAM CHASSIS
50 OBM COAX CABLE 8d. per yil. lin. dia. THREE WAVEBANDS FIVE VALVES L.F. TRANSFORMERS — 465 k/cs
TRIMMERS, Geramic, 4 pi.—70 pf.. 9d. 100 pi., QWL “, m.—30 m. LATESRT MIDGET Brand new ex-mannfacturers midget [F.T.
150 pf., 1/8; 25 K01 pi., 1/8. PHILIP3 300 m, B.V.A. rige 237 N 17 x 7, dust core tuning, nt/
Beehive T_H)e—.. - or 3 te 30 pi., 1,3 each. LW, 500w, L0 L wonnid coils, High Q. Bargain offer, 7/8 puir.

RESISTORS.—Pref. values 10 ohing 10 megohni. | Bripd New and (iuarantee MAINS TRANSFORMERS ool o ey

CARBON WIRE WOUND positions.  Wavechange S . N
£0% Type. 1} w., 3d. ] 5w ) 93 ohme 1,8 | Lo, b p conme o, High @ iron-dust :.:',’k“:"l',’:?::"d?;’," "";’;5}’8‘ Ag,‘;“h';;';,:{;ﬁﬁ%
§ w, 8d.; 1 w., 6d.; H)w. (XTI 16 | cored snls, Latest circuit technique, delaved AV .CL YPE ) 39 a. FLW, V. or 6.3 v,
2w.. 94, I't5 ohims 2 | and Negative feed ha Wt appros. 4 watts, 5 1/' o
10, Type. 5 wo, 8d.i| Sw.) 15,000 ~ : kY ass D — .
v w., 1/~ '> 13,000 horizontal or vel YPE o e il

In seL boost voltage. Ratio 1 11 ar

3.2 V., 4 v,

v., 10,8 ea. Ditto with maios pnmarles
12/6. Mpecial, to order. SPECIAL
designers spec., \ iewmaster, 88/-:

5% Type.
1% Hi-stnb. 4w 2/~ | 10w ohims Filot Lamps.  Four Koobs sipplied. Walout or | 5
WIRE-WOUND POTS. | 3w. LAB COLVERN Etc Ivory -_whnice. aligned and calibrated ready for nse. "m/.’uil

e Ty hassiajsolated iram mains.
Pre-Set Min. T.V. Type. | Standard Size Pot i mains-e PRICE £, 15, ( | TYPES

T 13

Knurled Slotted Knob. | fpindle.  Hich ¢ b i t . Mullard Amp., 35/- 2 = EATER
Al values 23 ohins to 30 | AH Valttes. 100 ohms to | S70- or 16in. speahers to match available. TRANSF.— Frim, /250 -1 Wi V. 2a.,
K., 3/- ea. 50 K.. 4/-. |50 K., 5/8: JW K..68. | 7 Valve De Luxe, push-pull version, [or12v..75,7/6 ; 6.3 v.3a. or 3 v. a4 8.
Ditte  Carbon  Track W/W EXT. SPEAKER 7 watt output, £12,10.9. L.F. CHOKES.—10 H. 63 ma.. 5/- ;

80 K. to 2 Meg., 3/-. CONTROL 10 . 3/-. 10/8 1 10 H., 120 ., 10/8 ; 20 H. 150 ma . 15/8 :

shinplex, »10/8; Huundnmster. 10/6. OUTPUT
TRANSF.,—standard pentode, 4/6; itto tapped
prine, 4/8 : small pentode, 3/8; Midget battery

CONDENSERS.—Mica or 2. Mica. All pn!’ values.
3 pf. to 680 pf., 8d. ea. Ceraniic types, 2.2 pf.-5.H)
pl. as available, 8d. each. Tubulars, 450 v.. Hunts

and T.C.C, 0005, 001, .005, 01, .02, and .1 350 v, pentode (184, ete.) 54/6

8d.,.05.1 500 v. Hunts Moldseal % Hunte, 1/8° | §OLON SOLDERING"IRONS (2'{'0 230 v or 230-2500 )
.5 Huouts L.1 1,500 v T. > ). 38 3 watt, inktrument type, 21/ 63 watt, Peucil
5 Hunts, 1/9. .1 v. T "‘.'."G_‘C’_’ ‘;‘g- | QUALITY FLUORESCENT FITTINGS | | bit Tyype, 26/8 watt, Oval Bit Type, 25-.

L001, 6 kV., T.C.C,, 5/6. 001 12,5 kV. T

H . otk G . Comprehensive stock of spares availahle.
SILVER MICA CONDENSERS.— ' i § ldeal for home ot workshop. 4 ft,, 200-250 v,
o p vl comphe ; be, ballast unit. e RECORDING TAPE, 1,200 ft. REELS.—Scutch bov.
30% 5 pf. to 500 pl.. 1/=. 600 pi. to 3000 pf., 113, gunRSs willy tolos, (ollisd, T, 6 30/- ; goud quality paper tape on Cyldon graded

1% 1.5 pi. to 300 pf., 1/9. 515 pr. to 5,000 pr., /-, tor  nee, Faous  manitfacturer's  sorplus

o ofleres] at approv. half price.  Starter switeh
type. 42,-. Quick start type, 47/8. Curr. and
s, 7B exthin

NEW ALL
BOXED VA LVES GUARANTEED

2/8.

I1R5 7 s;e BULEO 12,8 | Y. ‘1 126
1 7 9/ 7 10 -
T i 1078 m u 8.6
B 7 3 IPecsy 126
544 8 8- Sulv, 10 PCFRY 12 8
BV 8, 2, BBFsy 12,8 PORs2 12 6
KiLD) 3 EF50
YAY 8
GAMG 8
BA'T 8
GeHG 10 &
QIR & ‘ F.Mf. TURER-UNIT 187 me’s 105 mels). by Juson.
[t ' = 2 —As tested and approved by Radio Coastrietor.
3 VALVE AMPLIFIER Ghs 8, [1CHN 12 8|EMo P Cumnplete Kit of puts to build this modern hichly
With variable Tone awd Volmue condrols. 3 Milget | SPECIAL PRICE PER SET. nceeseinl unit, donlled chassis and 1. B. dial, coils and
B.V.A _-;I .4 watts nutput. Neg, foedbae k 1H3, 1T, nd 384 or 3 . 78 | cane. £ BV AL miniature valves and all components.
h«x # from Mains. A4 200 259 v, A | 6K 6KT, 6Q r X3 . 35— | rte Tor o« £6.10.0. post irec. SUPERIOR
At an economival price,  PRICE | SPEAKER FRET Brotze  anadised | TYPE GLASN DIAL “Calibrated in Mcs  aml
B Wited and tected, 15'- evtra. Wi N Rin. LV Sin, 8- 12in. x| edee it By 2 pilut lamips, 12/6 ext

. ARUTH ™
Blueprint, circuit aud wstr., 1,8 (ree with hit). 548 12N 1 8/- 24l 1200, 8,6, ete. | Hlustrated bandbook with 1l detad

TRS RADIO COMPONENT SPECIALISTS (Est. 1946)

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188)

2+, post iree.

50 yards Thornton Heath Station. Buses §30A, 133, 159, 166 & 190
Listed above are only a few items from our very large stock. Send 3d. stamp today for Complete Bargain list
Hours : 9 am.—6 p.m. | p.m. Wed. OPEN ALL DAY SAT.

Terms C.W.0. or C.0.D. Kixdtymuhe dieques, P.0.s, ete., pagalle to TS, Post, Pucking upto } 1b, id., b, 171, 31b. 4, 5Tb. 2f-, LNb. 2/9,

wawany americanradiahictons cam. —
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Great Britain’s Valve Mail-Order House

ozt @-6A3 11-[6KS 10%6)8D2 106 DEMOBBED

01a 3-16A% 9.-6K7 T6leD2 66 XIAAIV'(‘{IE:L 2 6
- RPNy -

B4 9-6A7 13 6K7M  9/6]10D1 5. Giving cquxm‘(en'm of British:

1c6 9-(6AB7 98|6K6 116,11D5 117 and American - Service and SALE of Condensers,

s 9.6{6AB8 126 6L.5 76,124 2.~ Cross Reference cof Com

. 8 2 . 5 cial Types with an Appendix
1G4 8'6[6ACS 8 6”: 9.6 12A'I:—“ 10“6 of B.V.A, Kquivalents and Alllmmlllm cans
1H6 3-|6ACT 86 6N7 9'-112AX7 9'9 Comprehensive Price  List. Mfd Volts Sizo Price

VALVES

9 . 6Q7 L (] K We have still some Valves left —— z »
ILt  5-[6aGs 9. 607 12161215 66 at very old Buaget Rates| A6 ] 150 T 3
ILNG  6:8|6AGT 15/-10R7T  7.9]1275  8.- @) which are actually sold 1“ Bl &8 U || 6
1LA4 8-|6AL3 9,-]685A7 86 125A710.6 at the old price. (1951 rate.) a-

375 500 4% in.
440 460 5% in.: Wet5/-

1LD5 68|6AKs 10-|6SC7 9 6)138CT 9i-
IP5  9.-|6AKs @ @|6SHT 8-{135F5 6
1Rt 96|6AK7 15-|65J7 8/6|12SH7 88
1IR5 9-l6Bt  9-|6SKT 8.6|128J7 96
184 10/-|6B7  11/-|6SN7T 11 -128KT7 12,-

| PIFCO _*

ALL-IN-ONE

Q- MAX chmis
= Cutters with Keys

¥ i The caslest and
quickest way of

155 9-leBe 106|687  g-|125Q7 104 100 84074 95 st 8| cutting holes,  In
IT4  8,-|6BA6 11'¢|6TH3 9 6(125R7 9.- 312Mp'rloe 11726 7 - ‘e B K| outter consists of
1T 106|6BEG 89[6U  9-l1avi gegd 108 15, Mo T o e A O
W5 10-|6BH6 11-6V3  96l4D6 10- :g 1061805 27 -1y Tihe PIFCO  All- in-bn Allon screw. The operation is
v 7.-l6BJ6 11-l6x4 10-17 96|38 108 BBIRADICMETER Tor the ram-}qj“ e shmple. Price el oY
2A3 10 -|6BW6 10,8{6X3 8,618 10.-{50 10-(83 75’,- cal testing of all types of radio “n bt H 0
IAR 6C4 76l6ve  10-119 10.-|90L3 18 -|866A 9'8 and electrical apparatus. Yo u!iin
A8 2- ‘ i Dl 1506 “4.-|884  g1/-|CAR carry out continuit 19 9 5 9bain. a1
2A7 7.-{6C3  8.-16ZY5 8,812 17.8|57 9 6954 5'g |resistance tests, check H.T.,|yj are, 5473, Post 1!
o2 8.8/608 11 -7AT  9'6|25AC5 6'6[98 10°-1955 8:¢|L-T., and G.B. voltages, also | in. square, 2
oo ' B 2 62BT 10,8956 - Household —Applances.  Car poD ANTENN/E, 1ft. sec-
241 9.-16D1 4.8,7B7 1186|2574 9/-|71A 91057 18 g|Lighting Systems, Bell Cir-'tions mterlockmg and extend-
3D3 v -6D8 8 -{7133 10'-(2575 10'-|72 10.6|1299A °cults, etc. May be used on A.C. ing, copper plated steel. 2/6
305 6E5  11-7C5  10-l3g o173 10/6|162; g-glor D.C.mains. 'BARGAIN. Dozen.
3Q3  11.-/6E5 i 30 8'6/76 9-(163  9'6|Only 32'6 Compicte. Fost L. I—=
384 10.8 6F8 9 -17CT 8/-i31 2177 /- 190;1 10} —— — {
3v4 10-6F32 6 -THT 1032 2. g? 18{: g})?)‘i gfg Do vour own siiver plating on |, &
moasl0ess s Il e el g conr e aikel sl

2 ! . ' real —
5C4 10 6(6G3  9/8|TR7T 11/-|35 9.6| STOP PRISS VIR, “5,9 BSOSt Bil.

X -|6ms sz - 6C8  8.-1955 4.

. 12 [es  5-1787 1283505  9/8|lg8my 8- Kro2 19-|NEW Elsctric Soldoring T o

5Y3  11°-|6J5 78\TVi  9,6|3574 106|128J7 6.~ RLIB 10 8|with NEON indicator in I‘g’he

5Z3 11 - 6J7 8.-|7ve  10-l3s75 1276 128K7 g- 3: Handle NEW, 24 Watts 200,
He .

1C‘ ;. 230/350 v, 4 0zs. 93in. long SERVICE SHEETS

2D4A [
524 11'-.6J8 118/8A1 108 it he one you require enclosed
&l L] 37 9/-'26 6ft. cable 12 months® guarantee. if available in a dozen assorted

Continued here w. British Types next month ! 1! Post 9al Complete 19/3 Tost 1-  lof our best choice. 10/8.

-|SPECIAL OFFER! GARRARD RC.110
3-SPEED AUTO-CHANGERS

Brand new in maker's cartons. Complete with

turnover crystal plok-up Incorporates automatic
record size selection (mixer). —Cabinet spacc
required : 14in. x 12}in. x 49 16in. above and
2iin. below motor board. Cream and Brown
| enamel finish. Limited quantity onily.

| List £14.13.0, LASKY'S PRICE £8 196
3 WATT MIDGET AMPLIFIER Carr. 5.-. Cabinets available. 19

A.C./D.C., very high gain. 4 valves :

2 Uia gproccas vane | BIGGEST BARGAIN EVER OFFERED

230 v. 1deal for record players, recorders,

wien \Si?é?afnd"éﬁcmf .‘:‘}éiré‘s“’“b“‘" IN TV CATHODE RAY TUBES
Car

ED TO
50/ Big Picture TV at a Price You Can Afford!
COMPLETE 5-VALVE 16" METAL CONE C.R.T.

RADIO CHASS!S 6.3 v. heater, Ton trap, 14 Kv. E.H.T., wide anzle 70°, standard
Brand new and unused. A.C.'D.C. 200’ 38 mi.m. neck, duodecal base, magnetic focus and deflection.
25()t volts. {art‘l 465 ke's é\\é .C. 4 wa}ti Length 17 11 16in

put, 3-station pre-set. frame aeria. i 5
f!.hly allgned chassis 10 X 5iin,, max. (:ne? la_rrrc b‘ll‘a(l\ and w}uteC picture size 1lin. x 14%n.
height 5Hn. Completely wired and Tnused in orlginal cartons, Guaranteed by us 3 months.
ready for use. with the addition of a Full data. connections and suggested time bases supplied
speaker and output transformer. Two with every Tube.
controls, volume and station switch.

Valves used : 10C1, 10F9 or UF4l, LAsKY’s PRIcE THf TUBE YOU HAVE BEEN WAITING FOR !
10LD11, 10P14, U404 UY4l.
R RPN 52/6 MUCH LESS THAN HALF PRICE !
less valves. Post 3,6 extra. i £9 1 9 6 LISTED AT £23 . 9 . 10
METER BARGAINS Cazr'zr 6& I"f:" . Masks. Anti-Corona Rings. Bases and Ion Traps available.
2}in. Movin; Coll Brand new Micro- T
ammetelrss !‘i - 0-750 micro; 21 /_ BS'\-?- N L PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD
amps. ohms rest. MONARUC ey -
e RYSTAL Il CARTRIDGES, | 3SBD.AUTo-|  Open LASKY'S (ILARROW ROAD) LTD.
ACOS HUG type HGP.G7 as used in| CHANGERS glpduy 42, TOTTENHAM COURT ROAD, W.1.
e i iy L prd sbamdand: | [ ET 19 6 I Half day 0. M ROV RO AT PADDINGTON, W9,
h styll. 99/ 108 Carr. | Thurs. Y LADbroke 4075 and CUNningham 1979.
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SEATEY AN Tthe » adjustment of the preset R.F.
and* oseillatgr &rimmers.. It is important for the
I:F. tuning 4to-"be "as sharp as possible because,
when the receiver is tuned
Light Programme, the oscillator frequency is only
200 kc/s away from the intermediate frequency. 1f
the I.F. transformers are not aligned exactly the
oscillator signal will get into the 1.F. stages and bias
off the AVC circuits.

" Before using the signal generator at radio frequency
the oscillator trimmers were roughly set by picking

to the 'Long-Wave -

capacitor form a filter to eliminate interference caused
by sparking at the commutator. The smoothing and
filter components were mounted in a cast aluminium
case of the type which is frequently sold as surplus
* mains interference suppressors.” It is interesting to
note that the original tubutar 0.1 ;F capacitors in these
units are rated at only 350 v. D.C. and are in any
case almost certainly leaky. They should be replaced
before using on the mains. .

The rotary transformer and smoothing unit mounted
under the bonnet can be seen on p.253. A single pole-

2
! )
' LFC REC 0
)
! D
D .
l . N :
L == 1 —_—
|- o — 1 i
N 6 8 O/ ! 1
! LF pFE uF : 1
, ) 12 voit
) ' Car v
! : Battery
L Screeningl Box ______ g :
HI— =
< -+
LT 12 volt Hesters A
Fig. 5.—Details of the power supply. —_ =

up the signal on an R1155 receiver using the tuning
indicator. The signal generator was then used for
more exact alignment and adjustment of the aerial
and H.F. trimmers. On connecting an acrial con-
sisting of 3ft. of flex all trimmers were given a final

Front Panel adjyslment._ The H.F. and
oscillator trimmers were then

W3 l — sealed. The sealing of the
- C20 | R27 aerial trimmers was left until
C>3 | R25 after installation in the car
: o when slight readjustment was
| C17 | — found to ke necessary due
 Cl6 | R24 to the capacitance of the
R20 | R21 |___ screcned lead which was
R | employed.
%% Sl The 200 k¢/s Light Pro-
L 2 2= et ) gramme and the local Home
® C15 [ RIS — | Service were received at full
so| Cl4 | RI4 |~ fstrength with the 3ft. aerial
Sl c3® = |%| with no background hiss.
— | R3l — ¥
%Yy Ci13 | RI3 Installation and Mobile Power
ElF= "5 Supply
T C12 | RI2 The i .
—(T\*ﬁlf e illustration on page
= et | 251 shows the completed
C“LUSLQ, receiver. It can be removed
Cc9 | R9 by undoing two wing nuts,
C6 | R6 a spring clip, and a 3-pin
T7 I R7 flex connection. A screened
—CS——‘-—RT— aerial lead was run from
L= o= the aerial terminal to a verti-
C4 | R4 cal whip 39in. long.
C3 | R3 Fig. 5 shows the circuit of
R34 | — the power supply. It will
be seen that a rotary trans-
Rear Panel former is used for the high-

Fig. 3.—Position of tension supply followed by
capacitors and resis- the usual smoothing circuit.
tors. The R.F. choke and 0.01 ;F

AANANL o Boocio ok ockh el ek G euEaa,

on-off switch was mounted on the dashboard to con-
trol the 12-volt supply to the valve filaments and the
generator.

The car was already fitted (as all cars should be ')
with an interference suppressor in the distributor
high-tension lead. i

PRACTICAL TELEVISION
MAY ISSUE. :
NOW ON SALE PRICE 1/3

The issue of our companion paper ‘‘ Practical
Television °> which is now on sale has, as its
principal constructional feature, an article on the
building of an Oscilloscope for TV. Unlike other
>scopes which have been described in our pages, this
is not a general purpose instrument but one
designed specially for use in servicing TV receivers.
Further details will also be found in this issue on
the special Tuner designed for the ViewMaster
and similar receivers.

The first of a series describing the principles of
Colour Television commences in this issue, and
_will be found of great value, especially in view of
the demonstrations and growing interest in tele-
vision in colour.

Ani article on the injection of the Band III signal
into a receiver at Intermediate Frequency will
assist many who find difficulty, in obtaining satis-
factory reception with the type of converter which
is added in front of a receiver. Other articles in
this issue, the first to appear since the printing
dispute, are: thesecond in the series on A Beginner’s
Guide to Television ; Servicing the Murphy
V120C ; Improving Picture Quality in the View-
Master ; Correspondence and the popular Problems
Solved pages.

T T TSR T
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TONE CONTROLS - -

CIRCUIT DETAILS OF SOME OF THE MOST POPULAR FORMS OF TONE VARlATI.ON
By F. G. Rayer

‘themselves very readily to installation in an

existing receiver or amplifier. As a rule,
almost no alteration will have to be made to wiring or
components, the tone control circuit being introduced
between stages to replace the simple coupling circuit
usually found. In other cases the tone control can
be added:without breaking any existing connections
whatever. -

Such controls can scrve several purposes. A top-
cut control will reduce surface scratch when playing
records, and eliminate or reduce the high-frequency
whistle experienced in many areas and arising from
interference between desired and undesired stations.
1n other cases, bass-cut circuits will materially help
in removing turntable rumble and other sounds of a
low-pitched nature. It is also feasible to boost treble
or bass, and this is required, to obtain most brilliant
reproduction from records. Variable tone controls
enable reproduction to be adjusted to suit the
listener, and to compensate for the varying degrees
of emphasis and compression imposed upon theit
recordings by various manufacturers. With a compre-
hensive control circuit, almost any desired kind of
result is obtainable, but an extra valve is frequently
necessary to compensate for losses. Such a valve
can usually be introduced in home-built equipment.
If space is limited it may be possible to replace a
single valve by means of a double-triode for this
purpose.

D ] ANY tone control circuits exist and most lend

Top-cut Controls

The most general form of top-cut control is shown
at “ A ™ in Fig. 1, and reduces treble response as the
variable resistor or potentiometer is turned towards
zero resistance. The values are not critical, though

1those indicated are most generally satisfactory. Asa

pentode output stage tends to emphasise higher
frequencies, a mid-position setting of the control is
normal, with bass predominating when the value is

-~

reduced. and treble appearing with more strength
when the value nears maximum. The control may
also be wired in an A.F. stage—usually between
valve anodc and H.T. negative line.

Where large power is dissipated it is desirablc to
have the contro! in an A.F. stage, or in the grid
circuit of the output stage, as shown at *“ B.”” Here,
push-pull is employed, and a rather high resistance
value is nccessary, about .25 megohm being satis-
factory. The condenser is smaller, to avoid excess
bass, but may be increased up to .005uF. -

HT+

AAMAAAAAR
YYYYVYYYY

/i Q25pF

L
u

3

*Of
yra

Iy

AAAAAAARAAAAAA
YYVVYVVYYYYYvY

YYVYY
>
n

001 uF

AAAAAAAARA &

YYvyy

Fig. 2.—Bass cut by coupling capacity selections

Such top-cut controls can give a somewhat similar
result to bass-boost circuits, if treble is reduced, then
overall volume is increased by turning up the volume
control. They are very largely employed, help to give
more * natural ” reproduction, and reduced heterodyne
whistles. needle scraich, and other high-pitched
interference.

Bass-cut Circuit

H.T+
50 g‘
=KQ SHl LS
.:::r,.é :
lOSf'F‘ ”

=

Q)

HIT+

The simplest form of this appears
in Fig. 2, and uses a switch to select
various coupling’ values between
stages. This is found in some
radiograms and receivers of high
quality, and lends itself readily to
modification by changing the con-
denser valuecs. As the value is
reduced, bass response falls. It is
quite usual to find condenscrs
much smaller than the minimum of
.001¢F indicated, but excessive
control is always best’ avoided,
since it is of not much practical use.

Reducing bass response will
avoid turntable rumble and hum
induced in the pick-up, which may
be difficult to cure, This circuit,
like that in Fig. I, is fairly gradual

L=

(®)

é LS
Al

Fig. 1.—Two simple top-cut controls.

in effect, not providing a steep’cut
beyond any definite frequency.

el drinantadinhictanZeamiis o b Lol it ol e s el 5
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COMPLETELY BUILT SIGNAL GENERATOR
Coverage 120 Kc's'-320 Kc's, 300Ke s-900 Kc's, 900 K¢/5-2.75 Mc.s,
2.75 Mc/s-8.5 Mc s. 8 Mc s-28 Mc s, 16 Mc s-56 Mc's, 24 Mc s-84 Mc/s.
Metal case 10in. x 6!in. x 4}in. Size of scale. 64in. x 311n. 2 valves
and rectifier. A.C. mains 230-250 v. Internal modulation of 400
€.p.S. to a depth of 30 per cent.. modulated or unmodulated R.F.,
output continuously variable 100 milli-volts. ~C.W. and mod.
switch, variable A.F. outpul and moving coil output meter.
Black crackle finished case and white panel. Accuracy plus or
minus 2v,. £4 19,8 or 34 - deposit and 3 monthly payments 25,-.
P. & P. 4 6 extra.

Heater Transformer. Pri. 230-250 v. 6 v. 1} amn.. 6/-.

Three-speed automatic chauger, B.S.R. Monarch, current
model. Will take 7in., 10in. or 12in. records mixed. Turn-over
crystal head, cream finish. VERY LIMITED QUANTITY.
A.C. mains 200 250. £7 15'0. P. & P. 3.-

COMMERGIAL TELEVISION
CONVERTER

SUITABLE ANY TV

NO ALTERATIONS
.TO SET

£3.19.6

Plus P.,P. 2,6,

Hiustrated with cover removed.
Complete with built-in power supply, 230-250 v. A.C. mains.
Crackle finish case 51" long, 31" wide, 41" high. Incorporatlng
gain control and band switch.

EXxtension Speaker cabinet 1n polished walnut, complete with
8in. P.M. P. & P. 3/-. 24/6.

8in. P.M. Speakers, removed from chassis, fully guaranteed.
All by famous manufacturers. P. & P. 1,

8. 12:
Volume Controts. Long spindle less sw'm.h 50'K., 500 K., 1 mez.,
2/8 each. P. & P. 3d. each.,

GARRARD RC/110

3-SPEED AUTOMATIC CHANGER
10 records turnover crystal head brand £8 . 1 9 " 6

A.C. mains 100/250 v.
LIST PRICE £14/10/0. P.&P.5/-

Volume Controls. Lon? spindle and switch, }, 4, 1, and 2 meg.,
4/~ each. 10 K. and 50 K., 3'8 each. } and 1 meg., long spindle,
duuble pole switch, miniature, B5/-.

Standard Wave-change Switehes, 4- -pole 3-way, 1/9 : 5-pole
3-way, 1/8. Miniature 3-pole 4-way, 4-pole 3-way. 2/6. 2-pole
11-way twin wafer. 5/-. 1-pole 12-way single water. 4/-.

16" TUBE

BY FAMOUS MANU

DBRAND NEW. GUARA?
E.H.T. 14 kV. heater, 6.3 v. 0.6 amp.

1 6 Post, Pac}\mg & Tnsurance 22/6.

Q Q Hire purchase terms available.

I'URER
D 3 MONTHS.

20 watt A.C. or D.C. 200,250 v. fluorescent kit, comprising trough
in white-stoved enamel, two t.ubeholderq starter, holder and
barreter. No tube. P.& P.. 2 6.

1.200ft. High impedance loc()uhn" tape on aluminium spool
12 6 post paid.

l'olmlnn;: attachment for eleetrie drills, Quarter-inch spindle,
chromium-plated, 5in. brush. 3 polishing loths and one sheep-
skin mop, mounted on a 3in. rubber cup. P. & I, 1,6. 12,6. Spare
sheep-skin mops, 2,6 each.

R. & T.V. COMPONENTS (ACTON) L1D.

23, HIGH STREET, ACTON, LONDON, W.3

3-speed
TRANSCRIPTION MOTOR
BY FAMOUS MANUFACTURER

Complete Kit of parts comprising accurately balanced

precision made heavy turntable with rubber mat, large

constant, speed condenser, starting motor, base plate

Can be assembled in half-an-hour.

A.C. Mains 200 250 v. Fully guaranteed. £6 ] 19 . 6
Parts sold separately. Post paid.

PATTERN GENERATOR

40-70 Mc s direct calibration,
checks trame and line time-
base. frequency and linearity,
vision channel alignment.
sound channel and sound
rejection circuits and vision
channel band width. Silver-
plated coils, black Lrack]c-
finished case 107 x 6§ x 4%~
and white front panel. A.C.
mains 200/250 volts. This
instrument will align any TV
receiver, accuracy +1.9. Cash
price £3/19/6 or 291 deposn, and 3 monthly pavmcms of £1
P. & P. 4,6 extra

Complete A.C. Mains 3 valve plus metal rectifier T.R.F. kit.
In the above cabinet, £3/15 0, plus 36 P. & P.

PLASTIC CABINET as illustrated. 11} x 6} x 5lin. in walnut or
cream. ALSO IN POLISHED WALNUT, complete, with T.R.F.
chassis, 2 waveband scale, station names, new waveband, back-
Ir;laréze gng}ré pointer, spring, drive spindle, 3 knobs and back. 22 6.

As above with Superhet Chassis, 23/6. P. & P., 3/6.

As above complete with new 5in. speaker to fit and O.P. trans..
40/-. P, & P. 3/6. With Superhet Chassis. P. & P. 36, 41,-.

Used Metal Rectitier, 230 v. 50 mA.. 3/6 . gang with trimmers,
66: M.& L. T.R.F. coils 5/~ 3 Govt. valves, 3 v/h and circuit.
4'6; heater trans., 6,-. volume control with switch, 3/8 :
wave-change switch_ 2/~ : 32 x 32 mifd., 4/- ; bias condenser, 1,- ;
resistor kit, 2/~ ; condenser kit, 4/-.

P M. SPEAKERS. 61in.. closed field. 18:6. 8in. closed field, 20 8.
10in. closed field, 25, .121n 25,~, 31in., 16,6. P. & P. on each, 2/-.

Valveholders.  Paxolin octal, 4d. Moulded octal. 7d. EF30,
7d. Moulded B7G, 7d. ctal amphenol. 7d. Loctal pax., 7d.
Mazda Amph., 7d. Mazda pax., 4d. B8A, B9A amphenol, 7d.
B7G with screening can, 1/6. Duodecal paxolin. 9d.

Twin-gang .0005 Tuning Condensers, 5/-. With trimmers, 6°6.

32 mfd., 350 wke. . . 2/~ 16+16 mfd., 350 wkg. .. 3/3
16 x 24 350 wkg. ... cee 4/~ 60+100m d 280 v. wkg. ... 7/-
4 mfd., 200 wkg. ... 13|50 mfd., 180 wkg. ... .. 19
40 mld 450 wkg. ... e 3/8 1865 ml‘d., 220 wkg. ... .. 18
16 x 8 mfd.. 500 wkg. ... 46 |8mid., 150 wkg. ... .. .18
16 x 16 mrd._ 500 wkeg. ... 5/9 |50 mf wkg ... 11d.
16 x 16 mfd., 450 wkeg. ... 3/9 | 50 mfd wke. a .. 18
32 x 32 mfd.. 350 wkg. ... 4d. Mmiature wire  ends
25 mid., 25 wkg. .. 11ld. moulded 100 pf., 500 pf.,
250 mfd., 12 v. wks. 1/~ and .001 e 7.
16 mfd., 500 wkg., wire 280-0 280 80 mA {v. 44,
ends.. 33 4v.2a .. 14/8
8 mfd.. 500 v. wkg., wire 250 v. 350 mA., 6.3'V. 4 a.
twice, 2v. 2a. ., 19/6

ends.. .. 26

8 mfd.. 350 v. wkg., tag Auto-trans., input 200/250
ends... - 1/6 HT 500 v. 250 mA. 6 v.
100 mfd.. 350 wkg. e 4. 4a. twice2v.2a. ... 19/6

Potato & Vegetahle Pecler, by famous manufacturer, capacity
44lbs., complete with water pump. All aluminium construc-
tion, white stove-enamelled finish. Originally intended for adap-
tion on an electrical food-mixer, can easily be converted for hand
operation. 39'6. P. & P. 3/-.

Where post and packing charge is not stated. please add 1/6 up to 10/-,
L 2/- up to £1 and 2/6 up to £2, All enquiries S.4.E. Lists 5d. each.

MANANLL D0 ek

. ammsmaom s amw=

e S—
e e e — gy — g -~


www.americanradiohistory.com

260 PRACTICAL WIRELESS _ June, 1956
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CATHODE RAY TUBES (RADIO LTD,) CRYHE \."\‘}'”IS{"'“”‘L
VCR94 ((sﬁf?r?fcﬁm?n 15 We have over 50,000 American and B, \ L. vilves in Stock, :
VCRY7  guaranteed - ALL VALVES NEW AND QUARANTEED
full T V Picture ... 40- || IDEGT  (6AGT 10'-B6SCTM 6/6/12SHTGT 951 5-KT2 _5-
VCR517C, guaranteed 10/-{6B8 5 '8/6X5CT 8/6 786 ? [
full T.V Picture 385- 1| 165 ‘6.8l6C4 7,6/6SHT 6/8 6
VCRIS9A, guaranteed 1IR5  7/816CSM  5-165A7 8/ 8
T V Picture 35'- 184 7/8]6J5GT 5/-|65Q7 8!8 -
VCRIFBA (with 185  7/8(6J5M  5/-16SNTGT -
Screen) 35~ |] 174 7)6/6AM6 9'- 9/- -
313113{{ glgﬁ\rix;téced full a0~ || 1ATGT o gggg ;,;g GSLTGTQV 1 -
10+ 4 i - Ideal for tapo reéording and
g?ll)‘gs sza‘pacl\ing ‘on “all 1A5GT10,. gg%%' 1)"9 gg%% g'g < amplifiers. No matching trans-
1TH5GT d 6 o /’ 705 88 ‘- former required.
NsGT O |8Ven 101C1 816 81 hhanie trom Stock
" ] -17C ' i Avallahle from Stoc
“38 " WALKIE-TALKIE ~|eJ6 T 8.6 8 | gEBCAL FLe1 12 EF85 106
LB 1C5GT | |[6AK5s 9%-]TB7 878 6 1o B )
Special oﬂer of above set, o o GU;((:‘, elis? 10~ 8 |EYSL 12- P 0/- EFB% 0-
complete with 5 valves. 1Q3GT 187G Giejgb2 4~ - | ERa 13- pYel 10,1 ECEB215,-
4 ARPI2 and ATP4, with SORPTA F VR 5t d i 4~ | EL41 11.|EM8O 107\ PABCHO |
4 cireuit. Range 7.4 to 9 mc s. 114 7'8/6KIG vT30l 76 E740 10-{8X4 8:4 I ¥
These sets are not guaran- 1LN5  9/8l6KTCT 6/6/12A6 0dZ 8 g EM34 10,-' PYy82 e- 6AU6 96
teed but are serviccable, ILDS  7/6l6RTM. 76 @ | DiAt 11"‘PCCB4 2/6,11723 8.6
95~ DS/ GlaKTM By UY4l 11 - PCF82 o 12AX7 10 -
Junction box 2.8 extra. |lgat  gn 8 UF41 | " 128 DK9%6 10 -
2 leHeeT Gl UCH42 o 1ZAUT U7 g,: DL96 10.-
3V4  7/6|6HEM b5 15 | uncaro- 12471 8 -|PAFS
VRO1A The Selected EF50. 354 7/6|6K8CT 9;- 7.6 | DK40 100112408 9| pros 105
Brand New- Red Sylvania IQGT 6L6G 10" EF80 10,6 12BAS 8/- 0
original cartons. 10,- 10/-11622 (6L6) 5)%'6 | EABC 112BE6 10,-| ECC84 15 -
each, 80~ for ten. 5U4G "8/8] 11~ 10/~ 50 1n 6/XH (2v) 4! 10.-|12AH812/6|6AQ5 10 -
5YSGT 8/6/6L7TM ! - 51035 CL8:
SYSGT B8 88 laarar |80s gg,:xrvm 76X0 (4y) | BCCB510,-[35we  8/6\ PCLEZ
574G 8/6|6QIGT 8:6 8/6ia13 1p5,|KTWH27 6 4. | BRE0 10 PCEBIS: | gl
CVINIATURE LY STRIP || 6A7C Si6lenTi 3/6/125A7GT losea ‘1oi6 KTV 7 000, B9 1256 116 126
TYPE ¢ 3G, || 6A6 /=I6RTG 24 21/ - =
Brand new minlacuée e || 668 Selesom 12%07(}’1‘ 9001,'2.'3213'- 10 - R3 886 LATEST TYPES NOW IN
I Strip size 10in. x 2in. x 6D6 /6 10/- 8:8(9004 8 -|KTal 10-0%4+ 7~ STOCK
gig}-pgégha o F%ll i xﬁlnEmn 6ACT (i} T™M 7/6!12SG7 8/6'9003 5/-IKTt5 12 80 T-|LP2 3 g 'FI‘“I‘);?,‘Z_%! 8 g})om 8'8
With Circuit. Price (less T SPECIAL REDUCTION FOR SETS OF VALY 2Lk 32;.| 0| 428PT 2:
valves) 7'6. P.P. 16. 1ATGT, INSGT, 1H5GT, 1A5GT (or 1QSG’I‘ or 3Q5G TS 2155C: 4/- FC138'C {PENDD
1o EF50 EEx Brand New Units), 5-each .. .. ve2 8 s. 10/-] 4020 12/6
. 10 EF50 (Red Sylvania ex-new units), 8, - each s8p2  8:8/FC13C 10/-[354V  5/-
SEND 3d. for 28-PAGF IL-| 6K8G, 6K1G, 6Q7G, 5Z4G, 6V6G... O | VP23 86 MSPEN |ML4 7/6
STRATED CATALOGUE | 1R5, 185, 1T4, 1S4'or 3S4 0r 83V ... o oo TP22 8- 7.6/MU14 8/8
5, HARROW ROAD, PADDINGTON, LONDON, W.2 TEL 8 PADDINGTON I008-9, 0401

TYPE U.I0I/S.S. h

'  Cat. No. 5095 _ S.L.16 DRIVE reraiL erice 11/6
Chassis Mounting Gang Condenser with A general purpose slide fule Drive for F.M./V.H.F. Units,
Split-Stators. Ceramic Insulation.  Cad-  short-wave converters. cte. Printed in three colours on
mium Plated Chassis. Silver Plated Brass  gluminium. with a 0-100 scale and provision is made for
Rotor and Stator. Rotorearthed to Frame.  jndividual calibrations. Travel of pointer 4%in. Scale

g‘gx_);;iggf if{;“f,lf’_'% re‘ﬁ}l};at].f - 3-10 pl,  Plate 7in. x 4}in. Scale aperture 5in. x 1in.

ice 10/9 .
7 g e S.L.I5 DRIVE reraw price 25/6
A complete kit of parts for the construction of the Jackson
“ \ S.L.15 Drive, scale calibrated for the F.M./V.H.F. Band.
{ ) 'Write for further details :
\ J JACKSON BROS. (London) LTD. KINGSWAY * WADDON - SURREY
W Telephone : CRQydon 2754-5. - Telegrams :  Walfico, Souphone, London.
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Such steep-cutting controls have a certain field _of
utility,inbut, ¢an give very unnatural and peculiar
results, sometimes objectionable, as if the listener or
equipment had grown ** deaf ™ to certain notes. There
is, as a rule, a greater sense of something being
missing, with a steep L.F. or H.F. cut circuit, than
with more gradual attenuation.
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Fig: 3.;Circuit Jor top lift.

Treble-lifting

Before dealing with comprehensive circuits it is
best to consider cach aspect of tone control separately.
Treble may be suppressed or cut; or it may be
increased, boosted or lifted. Similarly, bass may be
cut or boosted. In each case it is possible to employ
switches, giving a number of characteristic positions,
or te employ potentiometers in a continuously-
variable control. :

A form of top-lift control is shown in Fig. 3, and
will uvsually be employed in conjunction with other
tone controls. A portion of the A.F. signal at normal
frequency reaches the output valve grid through the-
fixed potentiometer network (.5 megohm and 220 K.).
Due to the second small coupling condenser only
top frequencies are apparent across thé variable
control, which may be of .5 to 2 megohms.
Accordingly, the top-note response can be increased
by moving the slider upwards. At the other limit

of its travel the control tends to suppress top, by
shunting the ..OI/tF condenser across - the grid
circuit. For this reason the control knob may be
7o
. Grig
- ! Zosmn
/OOp/’?I 25M(2 L =
§§<__] *OSpF = 25m0
= smn e5 CEED
= Treble ]
HT—

Fig.. 5.—Separate controls for treble and bass.

P Y ¥V V¥ VRN = P B o e e wi R R | =7

>

marked ‘‘ Bass ”” in one dircction, and ™ Treble ” in
the other. A true bass-lift is not provided, however,
but only a similar effect, due to top-cutting, as
mentioned. As with all other tone-controls the
values may be modified to obtain an increased or
reduced amount of control over various frequencies.

Bass-lift

A circuit for this appears in Fig. 4, and is in-
finitely variable. An A.F. signal of normal character-
istic reaches the grid through the one .25 megohm
resistor, being tapped off by the .5 megohm and
100 K. network. Frequencies appearing across the
.25 megohm potentiometer are primarily of a low-
pitched nature, due to the .05uF shunting capacity,
and any desired amount of this bass signal can be

*OSuF
I ARAAAAARAAAL
l VROV rYvYvyy
7o 3 25 M)
Anode >
= 5
= M)

100K

AAAAAAAARAN @A A AA AR AAAR

YYYVVVVYYYY

- -

Fig. 4.—A continueusly variable hass boost circuit.

supplied to the grid, by operating the control. Bass
notes thus grow Jouder as the slider is moved
upwards.

A control giving both top and bass response modi-
fication, as required, can be obtained by removing
the .5 megohm and 100 K. resistors, substituting a
potentiometer of about .5 megohm, with small
coupling capacity, the grid feed going to slider
instead of the junction of the fixed resistors. Fig. 5
shows this, with two variable controls.

N.F.B. Control -

Comprehensive circuits frequently employ selective
negative feedback. For example, top will be attenuated
by arranging the feedback of high frequencies. A
simple circuit of this kind, quite often employed, is
shown at “* A ™ in Fig. 6. It is introduced between
A.F. and output anode, and enables more and more

HT+

S00pF 2M0

(2 &

Fig. 6.—Using negative feedback to reduce top.
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H.F. to be fed back, as the 2 megohm potentiometer
is adjusted. In addition to reducing top, this tends
to flatten, or improve, response.  Sometimes the
poténtiometer may be omitted, various capacities
being selected by a rotary switch. A similar effect
to this can be achicved by wiring a solid-dielectric
condenser from anode to contrg) grid, us at " B.”
This is particularly suitable for battery sets or small
output valies.

Similarly, by arranging for the fcedback of more
bass, bass may be reduced. This will become apparent
in a later circult,

LOO0K(Y= AT
KLY
=
= *O5uF
L
| I @ASAAAAS i
SO
5 Ok
thput m%/g) s
yyYYyry Yy
-
| -
—— S — 500
200l 300] 200 pE
oF P oF
H.T—
-

Fig. 7.-—Steep cutting 11.F. filier.

Stecp-cut Filters

When a small capacity is wired Irom valve grid or
anode to chassis, top is attenuated slightly. If the
capacily is increased, top is further attenuated, but so
are rather lower frequencics. To secure cutting of top
frequencies only, a number of small capacities arc
emploved from grid to chassis, or anode to chassis
(or both), with resistors between. This produccs
attenuation of high audio frequencics, but hitle effect
on lower frequencics.

Such a circuit is shown in Fig. 7 and values here are
thosc mosi generally suitable for average conditions.
The network may be added to an cxisting stage, but if
an extra stage is required to compensate for volume
losscs elsewhere, suitable values for a 615 (or one-hall’
of the 6SN7, which is cquivalent) are indicated.

The resuits obtained may be modified, if desired.
by changing the values of the condensers. Or a rotary
switch can be used to bring in a range of valucs
between 1,000 and 100 pF, thercby providing a form ot
variable control. The actual amount of cutting
necessary depends upon the equipment, and is also
to some extent a matter of personal choice. depending
upon accustomed standards and the user's car. 1t is.
however, a relatively simple matter to change the
values, though the capacitics shown will often be
satisfactory.

A similar result can be achicved by using a filter
choke, which is included in series with some part of
the A.F. circuit, where power is small. For example,
in series with the grid coupling condenser. ' One type
of choke for this purposc is known as a 9 Me/s whistle
filter, and has an inductance suitable fot the climina-

PRACTICAL WIRELESS
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tion of such whistles. 1n other cases i tapped choke
can be used, best tappings being found by trial.
As the actual wirtng in ol such chokes presents no
difficulty and because they arc not always casy to
obtain they arc not dealt with in detail here. it s
essential any stray coupling with them be avoided,
or hum or instability may-arise. They must be remote
from the field of mains transformer or smoothing
choke.

Comprehensive  Feedback

A circuit permitting the amount of negalive feed-
back to be varied, and its strength moditied ut each
cnd of the audio spectrum, is given m Fig. 8. 1t can be
applicd with equal case to valves other than those
shown. N

As the 100 K. resistance is increased in valuc
top frequencies arc predominant in the feedback
through the paralicl .05 F condenser. As-with other
circuits the condenser value can be modificd to secure
increased or reduced range of control, but it will
always be relatively large, because of the fow
impedance of the circuit, as compared with anode or
grid by-pass circuits.

The overall feedback can be adjusted by modifica-
tion of the sctting of the 5 K. control. When feedback
of H.F. is at maximum, relative to other frequencies,
op is reduced in strength.

The 30 K, control cnables H.F. to be bypassed
so that it does not reach the 6J7, and this enables bass
10 be boosted, since the feedback can be given a
predominantly H.F. or L.F. character by moving
the “slider down or wup, respectivgly, lin the
diagram.

When tone controls arc inserted in an existing
receiver or amplitier, they must not be included in
any part of the circuit over which negative feedback

(Continued on page 282)
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Fig. 8—Tone control by selective feedback.
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HUGE MINISTRY PURCHASE
' R.1155—yours for £2 doan
Frequency 75 kec:s to 18 mc s—10
valves—metal case-—»robust, receiver
—cost .
over
£60 to
make—
will
give
years of
service,
. very
Ilttle used.
ments of £2.
Carr. & transit case 15/- ex.

ENGINEERS 1” MICROMETER
Brand new and perfect—
invaluable to engineers.
apprentices, model
makers, students, etc.
Only 10/- post free.

Price £10 or 5 pay-

5-VALVE BUPERHET
YOURS FOR ONLY £1 DOWN

Chassis size
approx. 9} x
7+ x Bi. First-
class compo-
nents. A.C.
mains opera-
tion. Three
waves (medi-
um and two
shorts). Com-
plete with five
valves, ready to work. New and
unused. Cash price £519'6, or 6
payments of £1 (carr. and ins. 7/6).

TRANSFORMER SNIP

11/6
~ Post 2/~
Fullyshrouded
—standard 200-
250 v. primary
280-0-280 at 80
mya. 63 v. at
3 amp., 5 v. at
2 amp,

~

This i 1s a complete fluorescent lishting
fitting. It has built-in ballast and
st.arters—stove enamelled white and
ready to work. It isan ideal unit for
the kitchen, over the work-bench,
and in similar locations. It uses
two 20-watt lamps. Price. complete
less tubes, 29,8, or with two tubes,
39,8. Post and insurance 5,-. Extra
20-watt tubes, 7/6 each.

MAINS-MiN]

Uses high-efficiency coils—covers
long and medium wavebands and fits
into the neat white or brown bakelite
cabinet—limited quantity only. All
the parts, including cabinet, valves,
in fact, everything, £4 10,0, -plus 36
post. Constructional data free with
the parts, or available separately 1,6.

The ““ CGRISPIAN " Portable Radio

A d-valve truly portable
battery set with very
many good features as
follows : Ferrite rod
aerials, low consump-
tion valves. superhet
circuit with V.C.,

ready-built and
allgned chassis if re-
quired, beautiful two-
tone cabinet covered
with L.C.I. Rexine and
Tygan. Guaranteed
results on long and
medium waves any-
where.

All parts, including
speaker and cabinet,

are available separately or if all ordered together the
price js £7.15 complete, ready-built chassis 30 - extra.
Instruction booklet free with parts or available
separately price 1,6.

GRAMOPHONE AUTO-CHANGERS

The latest models by very
famous manufacturers.
3-speed with crystal turn-
over pick-up, brand new
and perfect, in original
cartons. Prices from
£7 19 8, carriage, ins.,
etc.. 7/6.

— THiS MONTH’S SNIP

14" T.V. CABINET

14in. T.V. cabinet of the
latest styling made for one
of our most famous
firms-—-beautifully
veneered and polished—
limited quantity—19/6
cach. Carriage and pack-
ing 3/6 extra.

THE STATESMAN

THIS 1S ON OFFER
AT APPROX. HALF
COST TO MAKE.

An impressive costly
looking cabinet origin;
ally designed for IV
but simple modification
makes the cabinet suit-
able for radio-gram am-
plifier. tape recorder. or
reflex speaker—size 23in.
wide, 22in. deep and
37tin. high. Limited
quantity at £8 15.- each,
carriage 12 6.

“The ESTRONIGC ™

Band Il Converter

To-day’s Lest value
in Band III con-
verters suitable for
vour T.V. or money
refunded. Complete
ready to operate,
59’6 non mains or
85~ mains, post and
insurance 3'6.

THE CLEVELAND F.M. TUNER

This tuncr is based upon the very
successful circuit published by Data
Publications. We have made up
models at all branches and will
gladly demonstrate. Stability is
extremely good and making and
aligning most simple. Cost of all
parts including valves, prepared metal
chassis. wound coils and stove en-
amelled scale, slow-motion drive,
pointer. tuning knob, in fact every-
thing needed is £6 12 6. Data is
included free with the parts or is
available separately, price 2,-

MULLARD ‘ AMPLIFIER “ 510"

A Quality Amplifier designed by
Mullard. Power output exceeds
10 watts. Frequency response almost
fiat from 10 to 20,000 C.P.S. For use
with the Acos ** HI G’ and other
good Pick-ups. Made up and ready
to work is £12,10,~, plus 10/- carr. and
insurance.

MULTI-METER KIT

Parts suitable
tor making a
multimeter to
measure volts,
milliamps and
ohms. Kit con-
taining all the
essential
jtems  includ-
ing moving-
coil meter,
resistors, range selector, calibrated
scale, etc., etc., is only 15.-, plus 1/-
post and packing.

SERVICE DATA

100 service sheets, covering British re-
ceivers which have been sold in big
qudntltles and which every service
engineer is ultimately bound to meet.
The following makers are included :

Aerodyne, Alba, Bush, Cossor, Ekco,

Ever-Ready. Ferguson, Ferranti,
G.E.C., H.M.V., Kolster Brandes.
Lissen, McMichael, Marconi, Mullard,
Murphy, Philco, Philips, Pye, Ultra.
Undoubtedly a mine of information
invaluable to all who earn their
living from radio servicing. Price £1
for the complete folder.

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post orders should be addressed to E.P.E., LTD,, D2pt. 5, 123, Terminus Road, Eastbourne.
Post enquiries to Eastbourne with stamped envelope, please.

152-3. Fleet Street,

Phone
Half day, Saturday. | Half

42-46 \hmlnnllllhll
X

Phone 8
Half day, Wednesday.

29. strowd Green Red.,
o4, Finubury Park. N.4,
FLEet 2833 { Phone: ARChway 1049
day, Thursday.

249, Kilburn High
Road, Kilburn.
‘MAlda Vale 4921.
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PUBLICATIONS l
No. 124-—Bernard’s Radio Manual
** AT A GLANCE EQUIVALENTS
* More than &.000 Valves listed
% All Equivalents shown on_one
fine ¢ Army, Air Foree, Navy
types 4 Complete CV to Com- .
mercial Lutms .6 !
No. 184 -] . TUNER CONSTRUC- ;
TION by W J. May
% Easy to Ruild, Pmm to P'oint
Wiring + Muper High Widelity
Response J¢ 32 Pages ¢ All Com-
ments for this Circnit Anulxhlr

(38 stw k . .2 v
No. A COMPREHENSIVE
vu.vs GUIDE, Book No. 2 |

!

1

!

Characteristics  and  Buse Con-
nections) B
No. 103 -RADIOFOLDER “A ¥
The Master Colour Cnde Tudes for
Radio and Television 1 8cu.
Postuge 6. cach. {
STC RECTIFIERS l
RM 1 310 RM 5 ... 5/
R 4 RM 4 ... 18-

© three apeeds, Riii, 44,

L conprLite

~ PRACTICAL WIRELESS

\ // FOR ALL RADIO COMPONENTS . .’

june, 1956

COMPONENTS for MULLARD
§5-10 AMPLIFIER
RESISTORS. AMPLIFIERS

AH resistins and potentimneters

20,89 - perxet. i

| Build this Excelient
Kit for Yourself !

B.S.R. MONARCH AUTOMATIC
RECORD CHANGER

Thesw nuits will .-uhnhmg.» oy AII

They play, ‘\IIKH' nn, ]‘Hu
12, rreorls.
They have sepatate sapphires for
L.t and 7% r.pan., which are moved
into pudition by @ siple switch.
Mininntin webuinl - Bize  regniles
i 1Y with height above
atel height below haseboard
2lin. A bulk purchase enables ns
to ofier these BRAND NEW UNITH
at this esceptional price. Thest
unifs are  beautifully  fipished in
creatn ewwnel with cream bakelite
ara.

lv,(l

alio.,

WiTH  FULL
£7.19.8.

1IN
STRUC
charge |

LONS,

Carringe

SMALL SUB-CHASSIS
With 2 valveholders for 'tui,
905 type of valves ... ]

PENCIL RECTIFXERS 1

R s/, 538 Kaa .. 88
R4 78 K3j6n ... 98 ]
K345 ... 82 K3, 148
LOUDSPEAKER CABINETS
Thi=  attractive  walnut  finlshe!
sahinet is swvailable for 84it. or Rin.

speaker units,  Metal speaker fret.
complete with back awl rubber feet.
8iin. type :

Measures N]in. X Sfin,
base. Price 16,6 each,

8iu. type :

Mea~ures 10fin, x 10lin. \ 5in. at
buse. Price 20 8 cach.

Nodlin, At

A b€ loas prtentioueters, 24'- i
R o Alpha 3 valve T.R.F. Kit
P plifier unit.  R81-RM, 16 6,

per set,

AMPLIFIER AND PRE-AMPLIFIER
All resistors and potentiometers, 57.6.
As above less poteutiorneters, 42 6.
FM TUKER {
Al resistore RI-R20 al Rio, 15 -,

CgNDENSERS, Crritaie  capacitors,
32 -,

£5.10.0

Full stocks of all components avall-
able for (i jpopmtar cireuit,

CHASSIS

Aluminiin . Uodrilted  with Rein- |
furved Available in the |
mllnumg |
;. x A 4.’g e, |

N 8:3 en. q
N 78 o ! % Easy to Build, .
B & S0 g Valves 837, 8K7, BVBGT plus meta)
i 69 ea. rectifier,
:]' X :,0 e

X —ea. Walnut cabinet.
147\ 4 12 - ea. L3
16" 88 ca. rtl instructions, point to poinl wir-
1 147 - car. ‘ ingliagran. Cirenit diagran. aed full

are foursided
receivers, amplifters. power packs, ete,

Al shopping 1ivte 1-. Al components

et for radio
] may  be purchased separately.

Mail Order only. For terms se2 our advertisament on Paze No. 219,
WHEN ORDERING PLEASE QUOTE “ DEPT. P.W.”

A ] |-

5/6 VINCES CHAMBERS
VICTORIA SQUARE

LEEDS I

i/
b/

~

RADIQ SUPPLY CO.
il e

ALL THESE FINE BARGAINS ARE AT
The Walk—-atround Shop—

ADMIRALTY RESPONSER UNIT. W.479)
This receiver tunes from 160-182 Mc/s. Valve line-up VR.136 R.F.,
VR.92 Mixer. VR.137 Osc.,, VR.65's in 5 |.F. stages. Price 12/6.
Each full valved. Post & Pkg. 7,6.

MINIATURE 1.F. STRIPS
Size 103in. x 10{in. x 3in. frequency 9.72 Mc/s. Line-up : 2 EF.92's
and | EF.91 I.F,, Amps. EB.9I DET/AGC., EF.91 AGC Amp. and
EF.:I fimiter. Circuit supplied. Price, less vaives, 8/- each, post
paid.
62A INDICATORS
ideal for conversion to oscilloscopes. T.V. units. etc.. containing
YCR.97, 12VR9I1 (EF.50), 2 VR.54 (EB.34), 3 VR.92 (EF.50),
4 Cv.118 (SP.61). Slow motion dial. 13 Pots and scores of useful
components. Size : 8lin. x 11}in. x 18in. Price £3.0.0 each, plus
7/6 Post & Pkg.
TYPE ‘234 POWER UNITS
Double Smoothed 200-250 v. 505 Inpuc. 240 v. 100 mA. 6.3 at
6 amps. with voltmeter reading input and output voltages. Size :
19in x 10in. x 6}in. Standard Rack Mounting. Price £4.10.0 each,
plus 7/6 Post & Pkg.
BENDIX I.F. TRANSFORMERS |
1.63 megs. Complete in cans set of 2 New and Boxed. Size 2in. x
1tin. x 3fin. Price 5/- each, Post & Pkg. |
BENDIX POTTED AUDIO OUTPUT TRANSFORMERS
Complete with Intezral Smoothing Choke Rating 4} watt. 9.000
ohms Primary 600 and 4,000 ohms Secondary. Size : 4in. x
1#in, x 2in. New and Boxed, Price 4/6 each, Post & Pkg. /6,
INSULATING TAPE
Perfect condition, }in. wide, 25 yds. reels.
each, Post & Pkg. 84.

NOTE : ORDERS AND ENQUIRIES TO DEPT, * P.’

PROOPS

Shop Hours :

52 Tottenham Court Road, London, W.I,

DIRECT FROM THE MANUFACTURER

i F.M. (VH.F) TUNER
: CHASSIS COMPLETE

ano SELF POWERED
ASSEMBLED AND
READY FOR USE

A very high quality instrument designed

g T = kf({} uase 1]1;\ t(on’.}‘unct!on with Radiograms.

Receivers with C] P ockets ape- uu

Recorders and Quality Anpliflers. £1 7 10 3

® Switching i3 incorporated for dircct mtez(ommunlcation.

@ Circuit comprises Permeahility tuned superheterodsmne with
R.F. Stage and additive mixer.

® Dlal»—l"ull View Perspex Dial size 10! x 51.
Incorporating all modern features in Latest Design and Technique
and quality components.

COMPLETE CHASSIS

Model H.4. 4 Wavebands, including F. M., .
7 \?aleveswwh latgst. miniature Cathode sz £27 16- ".lw
Vodel F 5 5 Wavebands, 5 Valves, 4 wite

ode: avebands. 5 Valves, a inc.
output, wide range tone control. £14 11 11 tas
Model F.3.P.P. 3 Wavebands. 7 Valves, 6 watt ine,
()uotput, with "Pu.stYPPull" stage. Scparats £18-1 5'4 tax
Bass and Treble controls.

ALL GOODS FULLY GUARANTEED

ALL ABOVE CHASSIS ARE ASSEMBLED AND READY FOR
USE AND BUILT TO HIGHEST TECHNICAL STANDARDS.

Write «lso for detuils of Tupe Recorders und Crysial Recelver Tuners.

Foiled in tins. Price 1/3 |

BROS. LTD., Telephone LANgham 0141 |

9-6 p.m. Thursday ; 9-1 p.m. Open all day 8alurdays

We have designed and approvei
a PRE-AMPLIFIER for the New
COLLARO Tape Transcrnptor

COMPANY" LTD.

97, VILLIERS ROAD, LONDON, N.W.2.
Telebhone': Willesden 6678.

-
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Valvestor Battery Portables

DETAILS OF "AVAILABLE VALVE TYPES AND CIRCUITS
By E. G. Bulley ‘

led to the development by valve manufacturers

of a range of valves with a button glass base.
These valves are of small physical size and have
many advantages over their predecessors.

They wefe originally designed in 1939 and proved
useful durmg the war years for portable equipment.
The foremost of thé advantages is that these valves
can-be operated from a 1.4 volt battery, the H.T.
being.the Ordet*df 45 and 90 volts.

Oné ~wil™ thérefore appreciate that the batteries
requnred to furmsh these voltages are relatively small
both in physical size and weight.

Valves available in this range are those of frequency
changers, R.F. pentodes, diode pentodes and output
pentodes, making them very suitable for a superhet
receiver.

' I YHE popularity of the portable battery receivers

. The Frequency Changer

The frequency changers are héptodes, in which
the mixer and oscillator functions are performed within
the one envelope. Grid 1 acts as the oscillator grid,
whereas Grid 2 is internally connected to Grid 4,
and acts as a shield for Grid 3 and performs the
function of the oscillator anode. The suppressor
grid is G5 and valves of this design are such that the
space charge around the cathode is not affected by
clectrons from the Grid 3. A typical circuit utilising
a valve of this type is shown in Fig. 1.

The R.F. Amplifier and A.G.C.

The R.F. amplifiers in this range of valve are
pentodes, which .can also be used-as LF. ampllﬁers
They have internal shleldmg, -and the grid is wound
soO that it has a wide pitch in the centre and a finer
pitch at both ends. This type of construction pro-
vides a variation in the amplification factor with

A | |

FC
stage

a change in bias, This can be clarified by bearing in
mind that as the grid becomes more négative, larger
input signals are handled and the emission from the
ends of the filament are cut off by the fine pitch’ of
the grid. Conversely, when smaller or weaker signals

*Frame
Aerial

YYYYYVYYYVYYY

AAAAAARAAAA KA

T

-
LT+

7o next stage

Fig. V.—Basic circuit of frequency changer for
battery miniature valves.

are applied to the grid with a

less negative bias the character-

istics of the valve are similar to
—>— those having a grid of uniform
-! pitch. A basic circuit using one
= of these valves is shown in
7] Fig. 2, and is that of an LF.
amplifier.

nexe Detector and A.F. Amplifier Stage
stage  The diodc pentode in this
miniature range has the diode
and audio-frequency pentode in
one cnvelope, both systems
although independent of each
other utilise the common filament.

AMAAAAAAAA l
T WYYV VYY VY

( . _=_—[T

T T These valves provide a high
gain and like all valves in this
range are small and compact.

The diode portion is used for

Fig. 2.—Basic circuit for an LF. amplifier.

R AMAAALL O N et QoS ot O i @ras: T —————— e -

detection, and has the advantage
over other methods that it does
not produce so much distortion.
A typical circuit using one
of these valves is shown in

|-|——|-E-—l—‘
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Fig. 3.

valve.

arrangement
method.

Power Output Valve

power scnsitivity factor,
efficient,

PRACTICAL WIRELESS June, 1956
i Herc a part .of“ the A.F. voltage developed T
across the diode resistor is fed on to the control g '
grid of the pentode section. and thereby amplified —
and passed on to the control grid of the output =
For the coupling between this stage and thar of Oitonr 8
the output, it is advisablc to use R.C. coupling adiigd
and not that of the transformer l '
HT+
~~ Py
The power output valves have an extremely good 4y for ™ R —
and have proved very % ;‘_g‘?tfon exteenally —
Somc types have their filaments centre ?fee below) N/ as shown for ;
tapped, the voltage of the complete filament in this 2e8v, for &‘Zﬁ!ﬁ’m LT+
Nevertheless, valves are avail- series Lr—
operation

case being 2.8 volts.
able with the 1.4 volt filament. The purpose of the
2.8 volt range is that the valves can be used in the

volt

Fig. S.—Basic circuit  for outpu, using 2.8

1.4 volt range or, alternatively. they can be used Silament valves.
VALVES FOR PORTABLE RECEIVERS
) g VoFL Mav. ' Mav
Awmerican § Mutlard | Mazda  Osram | Fil.  volis cirrent 3% YO
! winps. volly valtaz.e
-_— | S L
Diode Pentode '
A.F. amplificr 1SS DAF91 | 1FD9 ZDI17 1.4 0.03 90 9d
R.F.and I.F. ampli- ' ) ;
fier 174 DF9I1 1F3 W7 1.4 0.03 9) ., 673
Frequency Changer IRS DK91 1CH X17 . 1.4 0.05 ‘ 90 ‘\ 67.5
384 93 p 7 b 2.8 (.03 9 67.3
. bt Po- N ' 1s 010 9) 67.5
D = 3 _ . 8 § 2.8 0.05 90 90.9
Output Peritodes Q4 , NI § 010 | 9 | 900
) DLY4 | 1P N19 § 2.8 0.05 90 | 90
! " 1 T4 010 | 9 | 9

# Centre tapped tilamend.

—
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Fig. 3.—Basic cirenit of diode detector and audio
amplifier.

where the filaments are serics
ments in this case must have
05 amps.

connceted. Al (ila-
a current rating ol

Typical circuits using both these valves are shown
in Figs. 4 and 5. and are self explanatory.

Furthermore, to assist the reader, a table i
given above where the ratings of the valves are shown
together with the manufacturers’ equivalents,

H.I+

From
previous

stage

_#_|

Fig. 4.—Basic outpur stage.
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R.S.C. A8 ULTRA LINE

NEW 1956 Model High-Fidelity Push-
Pull Amplifier with * Built-in '’ Tone
Control, Pre-amp steges. High sensitivity.
Includes 5 valves (807 outputs), High
Quality sectionally wound output trans-
former, specially designed for Ultra
Linear operatlon. and reliable small
condensers current manufacture.
INDIVIDUAL CONTROLS FOR BASS
TREBLE ‘' Lift* and * Cut.”
Frequency response + 3 db. 30-30.000 ¢ ¢,
Six negative feedback loops. Hum level
71 db. down. ONLY 70 millivolts INPUT
reduired for FULL OUTPUT. Suitable
for use with all makes and types of pick~
ups and_practically all microphones.
("Z‘omparable with the very best designs.
or

STANDARD or
LON - PL '\\ lV(x
RECORDS. r
MUSICAL I\GTRL-

MENTS such as STRING BASS,

GUITARS, etc. o 'lPUT SOCKET
with plug provides 300 v. 20 mA. and 6.3 v,
1.5 a. For supply of 2a RADIO FEEDER
UNIT, 1LP. TI’R]\I\ ON ASSEMBLED
UNITS. DEPOSIT 31/- and nine
monthly payments of 21/-. Size approx.
12-9-7in. For A,C. mains 200-230-250 v.
50 ¢ cs. Outputs for 3and 15 ohm speakers.
Kit is complete to last nut. Chassis is
fully punched. Full instructions and
point-t6-point wiring diagrams supplied.
Unapproachable value at £7/15/-, or
factory built 45/- extra. Carriage 10/-.

AR 12 WATT AMPLIFIER

If required louvred metal cover with 2
carrymg handles can be supplied for
17 6. Additional input socket with asso-
ciate Vol. Control so that two different
inputs such as Gram and ‘' Mike "’ or
Tape and Radio can be mixed, can be
provided for 13- extra.

THGIH - FIDELITY MICROPHONES
and SPEAKERS in stock. Keen cash
prices or H.P., terms if supplied with
amplifier.

R.S.C. 30 WATT ULTRA LINEAR
HIGH-FIDELITY AMPLIFIER A6

A highly sensitive Push-Pull, high cutput
unit with self-contained Pre-amp., Tone
€ontrol Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 db. down. Frequency response -3 db.
30-530,000 c/cs. A specially designed
sectionally wound ultra linear output
transformer is used with 807 output
valves. All components are chosen for
reliability. Six valves are used, and
separate Bass and Treble controls. Mini-
mum _input required for Tull output is
only 30 millivolts so that ANY KIND OF
MICROPHONE OR PICK-UP IS SUIT-
ABLE. The unit is designed for CLUBS,
SCHOOLS, TIIEATRES, DANCE
HALLS, or OUTDOOR l-U\LTlO]\S,
etc. For use with Electronic ORGA
GUITAR, STRING BASS, etc. F r
standard or long playing records. OUT-
PUT. SOCKET PROVIDES L.T. and
.T. for a RADIO FEEDER UNIT.
Amplifier operates on 200-250 v. 50 ¢, cs.
A.C. Mains and_has outputs for 3 and 1
ohm speakers. Complete kit of parts wn,h
fully punched chassis and point-to-point
wiring diagrams and instructions.

If required cover as for A8 ONLY
can be supplied for 17/6.
An extra input with asso- GNS
ciated vol. control so that

two_separate inputs such

H.M,V, LONG-PLAYING RECORD
TURNTABLE WITH CRYSTAL PICK-
UP (Sapphire Stylus). Speed 33} r.p.m.
For A.C. mains 200-250 v. Brand New,
cartoned. Perfect. Only £3/19/6. Flus
carr. 5/-. (Normal price £8 approx.)

FOUR STAGE RADIO FEEDER
UNIT. Design of a High-Fidelity Tuner
Unit T.R.F. L.

ling. Only 250-400 10-15 mA. H.T.
required from main amplifier. Three
valves and low distortion Germanium
diode detector. Flat-topped response
characteristic. Loaded H.F. coils. Two
variable-Mu controlled H.F. stages.
3-Gang condenser tuning. Detailed wiring
diagrams, parts lists and illustration,
2/8. Total building cost. £3/15/-.

DEFIANT RECORD PLAYING UNITS
Turntable for standard 10in. and 12in.
8 r.p.m. records (fitted auto-stop) and
high impedance magnetic pick-up. moun-
ted in attractive polished walnut finish
drawer-type cabinet. Exceptional value

_ at £5'19/6, plus 7/6 carr.

B.S.R. MONARCH 3-SPEED MIXER
AUTOCHANGER. For standard 200-250
v. 50 ¢s mains. Autochanges on all
3 speeds. Plays Ten mixed 7in., 10in.
and 12in. records. Separate sapphire styli
for L.P. and 78 r.p.m. High-fidelity type
crystal pick-up. Minimum baseboard
size needed 14in. x 12in. x 5%in. high.
Brand new, cartoned, at £7 15,0, carr. 3,6,

WALNUT VENEERED CABINETS by
well-known set maker. Designed for
above record changers with provision.for
amplifier and speaker. Limited number.
Brand new, cartoned. £3/19,6. carr. 76.

34 WATT QUALITY AMPLIFIER.
Designed especially for use with above
changers and cabinets. Fitted separate
Bass and Treble Controls, and Vol. Con-
trol with switch. Latest miniature
type valves used. For A.C. mains 200-250 v.
Only £3'19'6, plus 3:6 carr. Ready for
use.

P.M. SPEAKER, 7 x 4 in., for use with
above. 18/9. .

VOLUME CONTROLS with long (iin.
diam.) spindles, all valves less switch,

2/9 ; with S.P, switch, 3.9 ; with D.P.
switch, 4 6.
PICK-UPS, Collaro high-fidelity low

impedance magnetic type, with matching
transformer. Only 32'6. Brand New.

Terms @ C.W.Q, or (.0.D. NO C.0.1). under £1, Post 1'9 extra under £1 ;

()pen 9 to 5.30 ; Sats.

RADIO SUPPLY CO.

. Wave. Full decoup- | €t¢. Only

R.S.C. 4-5 WATT AS
HIGH-GAIN AMPLIFIER

A highly sen-
sitive 4-valve
quality am-
plifier for
the heme,
small elub,

millivolts in-
put is re-
quired for
full output
so that it is
suitable for .
use with the Intest high-fidelity pick-up
heads. in addition to all other types of
pick-ups and practically all mikes.
Separate Bass and Treble Controls
provided. These give full long-playing
record equalisation. Hum level is
negligible being 71 db, down. 15 db.
of negative feedback is used. H.T. of

00 v. 25 mA. and L.T. of 6.3 v. 1.5 a.
is available for the supply of a Radio
Feeder Unit, or Tape Deck preampli-
fier. For A.C. mains input of 200-230-
250 v. 50 ¢'cs. Chassis is not alive. Kit
is complete in every detail’and includes
fully punched chassis (with baseplate)
with green erackle finish, and boint-
to-point  wiring diagrams and  in-
structions, Exceptional value at
only £4/15/-, or assembled ready for
use 25/- extra, plus 3/6 carr.

GARRARD RC110 3-§PFl~ D AUTFO-
CHANGERS. For 200-250 v. A.C. Mains.
Current Model. Brand new. cartoned.
Fitted high fidelity crystal Pick-up
with dual pointed sapphire stylus.
Limited number at only £8/17/6, carr. 5 6.

AL DRY BATTERY RECEIVER
M~\|‘\S UNIT KIT. A complete set of
parts for construction of a Unit (housed

. in metal case) to replace Batteries where
A.C. Mains supply is available. Input
200-250 v. 50 ¢ cs. For receivers requiring
90 v. 10/20 mA. and 1.4 v. 125-2560 mA.
fully smoothed. Price, complete with
circuit, only 38/9. Or ready for use 46 6
Size of unit, 5} x 4 x 2in.

BATTERY SET CONVERTER KIT
All parts for converting any type of
Battery recexver to All Mains. A.C.
200-250 v. ¢ ¢s. Size of case, 8-5-2tins,
approx. Kit will supply fully smoothed
H.T. or 120 v. 90 v, or 60 v. at up to 40
mA. and fully smoothed L.T. or 2 v. at
0.4 to 1 a. Price, complete with circuit.
wiring diagrams and instructions, only
49/9. Or ready to use, 9/9 extra.

as Gram. and Mike can be Carr. 10/~
mixed, can be provided for 13/- extra.
‘The ampllﬁer can be supplied, factory
built with 12 months' guarantee for 50/-
extra, ILP, TERMS for assembled two
input model : DEPOSIT 28/6 and 12
monthly payments of 21/-.

P.M. SPEAKERS. All 2-3 ohms, 4in.
Rola, 19/9. 6iin. Plessey. 16/9. 8in.
Plessey, 16/9. 8in. Rola. 19/8. 10in.
R.A.. 26/8. 12in. Plessey, 29/11. 10in.

W.B. " Stentorian '’ 3 or 15 ohms type
HF1012 10 - watts, high-fidelity type.
Highly recommended for use with any of
our amplifiers. £4/6/9.

M l',. SPEAKERS 2-3 ohms, 8in. R.A
600 ohms, 11/9 101n RA Fleld
1000 ‘ohms, 23/9.

COAXIAL CABLE 75 ohms, iin. 8d.
yard. Twin Screened Feeder, 11d. yard.

SELENIUM RECTIFIERS
F. ‘év Bndge ‘Type L.T. Types H.W.

6/12 v a. 5i9 6-12v. 4a, HW.. 2/9
6/12 v. 2 a. 8/9 IL.T. Types H.
6/12 v. 3 a. 12/9 150 v. 40 mA. 3/
6/12 v. 4 a. 16’9 250 v. 50 mA. 5/9
6/12 v. 6 a. 250 v. maA. 7/9
6/12 v. 10 a. 25/9 250 v. 150 mA. 9/9

R.S.C. 3-4 WATT A7
HIGH-GAIN AMPLIFIER
For 230/250 v., 50 ¢/es. A.C. Mains.
Appearance and Speeification with
exception of eutput wattage, as AS5.
Complete Kit, with diagrams, £3/15/-,

Assembled £1 extra. (:arr. 3.6.

BATTERY CHARGER l\I’lS

For mains 200-250 v." 50 c/cs.

To charge € v. acc. at 2 a., 25/6.

To charge 6 or 12 v. acc. at 2 a.. 31/6.
To charge 6 or 12 v. acc. at 4 a., 49/9,
Above consist of transformer, full wave
rectifier, fuses, fuseholders and steel-case.
Any type assembled and tested. 8/9 extra.

THE SKYFOUR T.R.F. RECEIVER
A design of a 3-valve 230-250 v, A.C. Mains
receiver with selenium rectifier. It con-
sists of a variable-Mu high-gain H.F.
stage followed by a low distortion anode
bend detector.” Power pentode oucput is
used. Valve line up being 6K7,

6F6G. Selectivity and quality are well up
to standard, and simplicity of construc-
tion is a specxal feature. Point-to-point
wn‘mg diagrams, instructions, and parts
hst. 1/9. This receiver can be built for a
maximum of £4/19 6 including attractive
Brown or Cream Bakelite or Walnut
veneered wood cabinet 12 x 6} x 5lin.

2/9 extra under £5,

until 1 p. . & a(ﬂlozu(‘ 6d., Trade List 5d. 5. AL,E. with all enquiries.

(LEEDS) LTD.

32, THE CALLS, LEEDS,
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SOUTHERN RADIO’S WIRELESS BARGAINS  —T.V. TUBES' PRICE CUT !—

TRANSRECEIVERS, Type ' 38" (Walkie-Tatkie). Complete

with 5 Valves. In Metal Carrying Case. Ready for use. Less external ! XIUER AL':)EWF:":RSI:EQG:EI‘) CED xo:ms E
attachments, 30/- per set. ATTACHMENTS for use with ' 38" | u UARANTE
TRANSRECEIVER : HEADPHONES, 15/6 : THROAT MICRO-
PHONE with Lead & Plugz. 4/6 ; ]UNCTION BOX, 2/6 : AERIAL
2/6

TRANSRECEIVERS Type "*18' Mark . TWO UNITS
(Receiver & Sender) conrtained in Metal Case. Complete with Six

17in. RECTANGULAR. £7 10 -. 14in, RECTANGUILAR,
£5 10 - 18in.-15i1. and 14in. ROUND, £5 (ALL makes and
types normall\ in stock). 3 months' guarantee. C.W.0. 12in.
Mudlard, £5, Plcture shown to callers. 156 ins., carr.

NOTE. Please assist us by statin® make and tvpe of set and

Valves, Microammeter, etc. LESS EXTERNAL ATTACHMENTS, tube for replacement 1s0. if set is A.C. or Universal, PRINT
£4/10 N ND . No ¢.0.D. on tubes.
TRANSMITTERS.——T.I 1S4—Complete all valves, etc., etc AMPLIVIERS, 5776,
Perfect order. 3 frequencies. £2/7/6 in transit case. Delivered aw 4‘“"‘“2 0““("“" lA't,(h
U.K. | !’}(‘\t[\‘dvnl"dr use a’tﬁ er.rfe
RECEIVERS, Type ' 109."" 8-Valve S.W. Receiver with VIBRA- | addition of a speaker.
TOR PACK for 6 Volts. Built-in Speaker. METAL CASE, £5. ! Sunnnygxam pick-up
BOMBSIGHT COMPUTERS. Ex-R.A.F. BRAND NEW. A Post 36
Wealth of Components. GYRO MOTORS., REV. COUNTERS, A.\ll‘l,ll-ll,\t. g,
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters. AC. or ACDC.
etc.. £3. I 7-1\:30 log,tpug.e cglxl'l‘i
ite with valves, s
LUFBRA HOLE CUTTERS. Adjustable }in. to 3lin. For Metal, Xny gram  pick-up
Wood, Plastic, etc., 6/6. Tost 36.
RESISTANCES. 100 ASSORTED USEFUL VALUES. Wire '
Ended, 12/6 per 100 llx%lr R‘1-'“1!“1};?luemb?nclud((‘j((l)‘nly)\llxeizsnshafﬁl?ﬁ Y ‘;}}XLR:)I‘;:}
. g 4. 15
CONDENSERS. 100 ASSORTED. Mica, Mecal Tubular, etc. to table o consol model. owinz to this cha being in 3
15/- per 100. | separate units. (Power, sound & vision. vimebuse) intsrcon-
PLASTIC CASES. |4in. x 10jin. Transparent. Ideal for Maps, | nected, THIS CHASSIS IS LESS V-\LVI:.S & TUBE. Our x5
Display, etc., 5/6. | Mazda tube fits this chassis. Carr. 5 - London. 10- I'rovinces
STAR IDENTIFIERS Type | A-N. Covers both Hemispheres, RADIOGRRAM CIHLASSIN, 29 9. Including €in. spenker
in Case, 5/6 5 valve s het, 3 w band A.C. mains. Complcie, less val<es,
CONTACTOR TIME SWITCHES. In Sound-prosf Case, Tested, guaranteed. Free drawing with order. Carr. 4
11/6. 0.P. TRANSFORVER. 1 8. Salvage. 8td., 2-5 ohms. Po<b9d

Clockwork Movement. 2 Impulses per sec, Thermostatic Control ’ 200 m,a. CHOKE, 3'9. Unrcpestable ofer.  Post 9

REMOTE CONTACTORS for use with above. 7 6.
MORSE PRACTICE SET with Buzzer on Base, 6/9. Complete
with Battery. 9/6. MORSE TAPPERS, Std. 3/6 : Midget, 2/9.

IDEAL CHASSIS, 39 9. Radio or R G chassis. 5 valve 8 Ret
A C valve line up. 61\8 6K7, 6Q7. 6V6, 574 or Universal enuiva
lents. 4w bandand gram. Fitted with built in aeriai (mmonal

METERS & AIRCRAFT INSTRUMENTS, Oniy need Adjust- lessdlal. SPrn:km 8in. T Qe‘tm Cha‘ sis size 164" x 7
ment or with broken Cases. TWELVE INSTRUMENTS, including Set of knobs 2 - extra - Gatl.s
3 brand new Aircraft instruments. 35/- for 12,
CRYSTAL MONITORS. Type 2. New in Transit Case. Less 7:& GRA 6677
Valves, 8/-, MONEY BACK
Pastage or Carriage extra. Full List of RADIO BOOKS. 24d. GUARANIEE [ li,ll COD
SOUTHERN RADIO SUPPLY LTD,
11, LITTLE NEWPORT ST., LONDON, W.€.2.  GERrard 6653 ] 621 ROMFORD RD. LONDON, E.12. |

of learning

, THE PRACTICAL WAY
RADIO - TELEVISION - ELECTRONICS
ONICS

COMPLETE
EXPERIMENTAL
C3URZE in RADIO
ENGINEER!NG and SERVICING

An entirely new series of courses designed to
teach Radio, Television and Efectronics more
quickly and thoroughly than any other method.
Specially prepared sets of radio parts are supplied and with
these we teach you, in your own home. the working of funda-
mental electronic circuits and bring you easily to the point when you
can construct and scrvice radio receivers. etc.

Whether you are a student for an examination; starting a new hobby; intent
upon a carcer in industry: or running your own business — these Practical Courses
are ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrofment and which remain your property,
you arc instructed how to build basic Electronic Circuits (Amplifiers, Oscillators, Power Units, etc.)
leading to designing, testing and servicing of complete Radio and Television Receivers

- . .
SEND COUPON FOR: FREE PROSPECTUS m—"__y NEW TELEVISION COURSE including a com-
]

t  plete set of ecquipment dealing with the design

Complete S valve Superhet
3-wave band receiversuitable
for A.M, or F.M. reccption

.
Instructiona
lesson manuals

! To E.M.L Institutes, : construction and servicing of a high quality television
Dept. 32X, Grove Park Road, London. W.4. | recaiver.
Flease send me your FREE book on Proctical Courses : COURSES FROM 15 - PER MONTH
i
|
1

INGTNE St
AARESS oo EmMI INSTITUTES
| An clucaticnal organisation associated with the
------------ E.M.I. Group of ComEanics which include
June tc.es | ‘His Mzster’s Voice,”” Marconiphone, Columbia, ertc.

—= -— —_—
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INTERESTING NOTES FOR THE SHORT-WAVE

ENTHUSIAST
By A. W. f/\ann

short-wave experimenters nowadays appears

to centre on the modification and adaptation
of cx-service components falling into what may be
aptly termed the gadget class, rather than complete
€X~service lucncrs Omitting of course the ubiquitous
R1155.

There is no doubt an increasing interest in elec-
tronic devices, and the remote control of transmitters
and other apparatus to be found in amateur trans-
mitting stations, and to a lesser degrec in short-wave
listening posts throughout the world.

Magnetic relay control now cnables a scries of
changeovers 1o be carried out by the operation of a
single switch in place of multi-switchbeard operation.

7 I YHE general trend among radio amateurs and

A Warning

The availability of ex-service cyuipment has
widened the scope of the radio experinwenter by allow-
ing him to adapt precision mechanisms to his require-
ment§, which, from the financial poml of view, was
plwmusly impossible.

Perusal of surplus radio catalogues and ad\umc-‘

ments shows that a considerable variety of apparatus
is still available, but onc experiences a jolt when com-
paring similar material dating back two years or more.

We lind that popular and at one time gommonpldu.
lines arc not listed. Inquiries prove them to be no
longer available, nor likely to be in the future.

While it will be some years before all ex-service
surptus radio materials arc unobtainable, it is obvious
that experimenters should take time by the forelock
and tollow a long-term policy. Get the latest cata-
logues and™lists, scan cuprent -adveriisements, and
>lmk up whllc lhcre is the chdmc to do so.

Usceful Appamtus . o

The atthor has always béen on the xlcrt for small
items.and mechanisms, high-specd and, geared motors,
rclays and selector mechanisms and other devices
which could-te moditied.oradapted to mect personal
requircments,  In additiog, scrap radio oftered for
hrecakdewn purposes has provided many uscful com-
ponents.  Readers who are cxperimentally inclined
wotld be well advised to give the subject of declining
surplus stocks careful consideration.

Itis, | think, true to say that however eflicient the
reeeiver in use, efficient acyials arc essential. Where
more than onc acrial is to ke used the advantages of
magnetic  relay facilitiés should te appreciated
especially in fhe case of poor locations relative to the
reception of signals radiated from blind spot areas,

Wwnanar o ariconradiobictor .

“2nd, exactly the same ;-

" foise I|m|lu 6I5G.

and for quick changeover during comparative tests.

A Double Superhet

Readers will have noticed no doubt that a PRACTICAL
WirrLEss advert. inserted by a well-known firm lists
among other lines an ex-service receiver about which
they know probably very little, due to the fact that
but few have been available on the surplus market.
This is the DSTI100.

The author has seen and carefully examined one
of them, but had not the opportunity of hearing it in
operation. This receiver is a double superhet covering,
in seven swiiched bands, everything from 30 Mc/s 10
50 ke/s continuously 1 13 valves, plus rectifier, are
incorporated. This receiver is a rugged job fitted with _
a naval type coil turret of outsize proportions, and is
intended for use on 200-250 volts A.C. mains.

Plug-in type L.F. transformers are fitted and are
as follows : Ist, 2 Mc/s with 110 ke/s link winding ;
3rd, 2 Mc/s ; 4th, 110 kefs
5th, 110 ke/s with regeneration winding ;  6th,
110 kc/s ; also 7th.

= . *

Ist F.C. ECH35, Local Osc. 615G,
I"F. and AVC 6B8 ; 2nd F.C. dnd
3rd LF. EF39, Det. 6J5G, noisc lim.
Ist dlldIO 6Q7G, oulpul 6V6GT BFO OR7G,
This  receiver incorporates in its
design sectional chassis construction, the R.F., LF.
and A.F. stages being withdrawable scparate units.

Valve Line-up
Ist R.F. CVv21,
Ist 1LF. EF39, 2
Osc. ECH35
O6HOG,

“With calibrated lwo}spced tuning dial and all essential
“panel controlsys this is a soundly-designed receiver.

A theoretical circuit diagram is printed on the under-
side of the top cover plate.

Eleetron Coupling

The clectron coupled detector is favoured by many
users of mains type receivers.  When this system is
used with battery type valves, however, filament
chokes are necessary. As these are usually home-
made, the following data should plo\'e usclul, Try
35 wrns 26 s.w.g, space wound on }in. dldmclcr
paxolin former. Space thickness of wire.

Bandspread Facilities

Apart’ from the deservingly well-known 640 and
onc or two other commercially produced receivers,
electrical bandspread is mostly confined to home-
constructed shori-wave receivers.

Some very soundly designed and accurate mech-

oa.
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anical systems are now incorporated in commercial
models, _

American designers in some instances favour tuning
condensers of the ganged type with integral band-
spread sections.

As is well known, one British manufacturer is pro-
ducing two communication models with a calibrated
full vision tuning dial of considerable scale length.
These are a vast improvement on those featured in
pre-war American receivers. These receivers provide
mechanical bandspread at its best, but are, of course,
in the top price class.

Suggestions

When the radio component industry reverted to
peacetime production, one well-known firm listed for
export ganged tuning condensers with an integral
bandspread section. These, however, have yet to
appear on the home market.

The application of click stop mechanism to ganged
‘band setters is, I believe, an idea worthy of considera-
tion in the interest of accurate calibration.

Like many others, the author regrets the passing of
several firms who catered for home-constructor re-
quirements. New ones have come into being, but there
is room for more, especially in the short-wave field.

Jamming

The question of jamming has been raised in high
places relative to the short-wave broadcast bands.
One wonders if over the years this pertinacious prac-
ticg has, or is ever likely to, achieve the desired
results taking into account that Nationals abroad
centre their interest on keeping in touch with home
affairs, and that the broadcast DX enthusiast steers
clear of jammed sections of the tuning dial. The
serious listener who uses the short-wave bands as a
source of entertainment recognises propaganda as
such, no matter the country from which it emanates,
and tunes through it. In the writer’s opinion the
British, Canadian and Australian authorities have
the secret of holding the interest of the short-wave
broadcast listener the world over.

Audio Filters .
Some years ago I described a dual headphones and
. audio filter unit. The filter used was the FL8A. At
the time the article appeared this type of filter was
available in large quantities. During the past few
. years they have been in short supply. I note that
whilst higher priced they are again available, but
imagine that stocks will be limited.

This type of filter is an asset to the C.W. listener,
and can be used effectively on the ’phone bands when
QRM conditions are bad. This applies especially to
the 20 metres American ’phone section.

Loudspeakers .

Photographs published in various radio journals
and showing the layout of amateur listening posts and
transmitting stations sometimes include amongst the
other apparatus one or more moving-coil speakers
of the 8in. or similar types, mounted on a small
baffle. One might as well use one of the old balanced
armature types, for unless the M.C. speaker is used
on a fairly large baffle, or, better still, built into a
suitable cabinet, this type of reproducer is not being
. correctly used. For communication purposes a small
baffle and a suitable cabinet is quite effective. The

improvement in reproduction justifies the éxtrd cost.
Where quality reproduction is desired a baffle 'and

cabinet combination of greater dimensions is
desirable.
V.HF. -

In view of unsatisfactory reception of medium-wave
transmissions_in various parts of the country, and
the introduction of V.H.F. transmissions, what was
previously regarded as an up-to-date all-wave receiver
may well be discarded as obsolete in areas where
satisfactory reception of BBC transmissions makes
V.H.F. a necessity.

Where the existing receiver is a rather expensive
one capable of providing so called ** Hi-Fi > repro-
duction, there is no doubt that many owners will
invest in a suitable V.H.F. adaptor.

Owners of good class popular models dating back
a few years, however, will in many instances no
doubt decide to sell their present set and buy one of
the new models in which the V.H.F. bands are
included. °

Part Exchange

In areas where there is a big demand for such
receivers, it will depend very much on the resale
prospects as to dealers considering taking non-V.H.F.
models in part exchange. Now there are quite a
number of four or more band receivers which provide
first-class performance on the short-wave bands,
including some which incorporate bandspread
arrangements. In areas where amateur radio is
known to have a good following it would appear that
there will exist a resale market for such receivers and
a means whereby enthusiasts may buy at bargain
prices. While receivers incorporating the trawler
bands are favoured and used considerably by coastal
listeners who have some connection or other with
the fishing industry it is, I think, safe to assume that,
so far as the average listener is concerned, the short-
wave ranges dre but seldom, if ever, used. Under the
circumstances the owners will not hesitate to dispose
of Yeceivers some years old in favour of a V.H.F.
type, and- the advantages offered so far as inter-
ference free BBC reception is concerned.

From the foregoing, and taking into consideration
the fact that ex-service receivers which sold mostly
because of their short-wave performance are getting
scarce, dealers would be well advised, where a
possible market exists; as in London and other big
cities, to cater for the short-wave enthusiast, featuring
the short-wave facilities available in receivers which
from the broadcast angle have been replaced as
obsolete but from the short-wave point.of view are a
sound proposition. :

STANDARD TEXT BOOKS

By F..). CAMM
PRACTICAL WIRELESS ENCLYCLOPAEDIA, 21/-, by post
22/-. EVERYMAN'S WIRELESS BOOK, 17/6, by post 18/-.
NEWNES RADIO ENGINEER’S POCKET BOOK, 6/-, by
post 6/3. THE SUPERHET MANUAL, 7/6, by post 7/10.
WIRELESS COILS, CHOKES AND TRANSFORMERS. 6/,
by post 6/4. REFRESHER COURSE IN MATHEMATICS, 8/6,
by post 8/10. MATHEMATICAL TABLES AND FORMULAE,
5/., by post 5/3. SLIDE RULE MANUAL, 6/-, by post 6/4,
MASTERING MORSE, I/-, by post 1/3,

Obtainable from

GEORGE NEWNES, LTD.,

Tower  House, Southampton Street, Strand, W.C.2.
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STERN'S “F.M.” TUNING UNIT

A 5-valve Tuner incorporat-
ing the latest Mullard
Permeability Tuning Heart
and a ** Magic Eye ’ Tuning
Indicator.

THE COMBINED AM-FM
TUNER is precisely similar
in appearance to the above
and incorporates 7 valves.
It provides complete cover-
age of the F.M. Transmis-
sions_ and_ the MEDIUM
WAVEBAND thereby giving
a good selection of foreign stations.

8-10 WATT AMPLIFIER

Designed for High Quality
reproduction up to an out-
put tevel of 10  watts.
having 6V6's in Push-
Pull and incorporating
negative feedback. It
ic suitable for use with
a’l types of Pick-up
and most types of
microphone and the
output transformer
provides for use of 3-
and 15-ohm speakers.

%o i g
AN EXCEPTIONAL OFFER
FOR CASH ONLY £7' l 9-6-
\\ (Plus gnté carr.

The .S MONARCIH
3-SPEED "OCINANGLER Ins.)
NORMAL PR £13 10/-. § o

I
® Complete with High
Fidelity Crystal “Turn-
over’’ Head which in-
corporates sceparate
stylus for L.P. and
78 r.p.m. records. @ A

** MIXER ' Unit that
will autochange
7in.. 10in. and
records.

® DBrand New In
Maker's Cartons, com-
plete with mounting
instructions.

THE B.S.R. MODEL T.U.8 3-SPEED PLAYER
Supplied complete including the new lightweight = Turnover '
type Crystal Pick-ub.

price £4.12.6. (Plusa6varr. & ins)
or we supply it without the Pick-up but including Turntable.
PRICE 8.0. (Plus 36 carr. & ins).

PR —————— T et —

K PURCH/
VER CHA
) NEW
MODEL

AWS-7
3 waveband

The
A T-valve
Superhet Chassis having

a push-pull stage for
approaimately 6 walts
outpat. Made by a well-
known manufacturer and
incorporate the latest
Osram Valve Line-up of
X79-W77-DH77-H77-U78 aud
two N78's in Push-Pull. They cover 3
wave-bands 18-50 metres. 190-550 and £00-2.600 metres, and are
for operation on A.C. mains 200-250 volts. A Gram position
is on the Wavechange Switch,

PRICE £|2 |9 6 (Plus 7 6carr.& ins.) H.P. Terms: Deposit
«87.0. £6/9.6 and 8 monthly paymentsof 18 9.

(a) The " COMPACT 5-2 % ) The * COMPACT 5-3°
A Two-stage high sensitivity A Three-stage version of the
Amplifier having SEPARATE 5.2 model, but in this case
BASS and TREBLE CON- having an addltional stage
TROLS and designed to give and incorporating Negative

STERN'S ““HIGH QUALITY™"

TWO REALLY GENUINE
fg ) 1 ENABL
AL Gri

i e . e s e s M T, et o i, S ____M—STE-EN—,-S— T‘-G-{-)-M-FAE'

up to Approx. 5 watts with
very pleasing quality. PRICE

Feedback.
FRICE £6 16 - (plus 5 - carr.

DESIGNS FOR THE HOME CONSTRUCTOR

THE COMPLETE SPECIFICATIONS OF THE FOLLOWING
UNITS ARE AVAILABLE FOR 16 EACH.

THESE MANUALS AISQ INCLUDE THEORETICAL and
PRACTICAL WIRING DIAGRAMS, AND A COMPLETE COM-
PONENT PRICE LIST.

The ** wire-to-wire *’ Practical Diagrams are very gimple to

follow and are drawn for the ' inexperienced *’ Constructor.

OSTERN'S F.M, TUNING UNIT ., . This is illustrated and
briefly described here and can be completely built for £10.0.0.
It is now available.

OSTERN'S COMBINED AM FM TUNING UNIT . .. Pre-
cisely similar in appearance to the F.M. Tuner and can be
completely built for £13.0.0. Will be available early May.

@ THE DENCO F. M. TUNING UNIT. .. The complete sct of
SPECIFIED COMPONENTS to build this can be supplied
Tor £7.2.9, this includes the Denco Dial and Drive Assembly,

NOTE TO CONSTRUCTORS . . . Where desired our technical
staff will, at a reasonable charge, tune and align either of the
above units.

Y s fidelity " PREAMPLIFIER-TONE CO.
NIT . .. A design for the =" Hi-Fi ' enthusiast ! ! ! Briefiv.

it has inputs for MICROPHONES. HIGH and LOW GAIN
PICK-UPS. and a RADIO TUNING UNIT. It incorporates
(a) GRAM EQUALISING CONTROL. (b) STEEP CUT FIlL~-
TER. (¢) Continuously variable BASS and TREBLE CON-
TROLS and a VARIABLE OUTPUT CONTROL which enables
its use with any make or type of Amplifier . . . THE COM-
PLETE KIT OF PARTS is available now for £6.6.0.

OSTEERN'S * fidelity © 10-WATT AMPLIFIER . . . This
design comprises the MAIN AMPLIFIER of the famous
MULLARD 5-10 design and our own ** fidelity ' PREAMPLI-
FIER-TONE CONTROL UNIT which we describe bricfly
above. We incorporate the latest GILSEN ULTRALINEAR
OUTPUT TRANSFORMER and the combination of these
two units undoubtedly provides reproduction of extremely
high quality. in fact, the complete Amplifier is comparable
to the very expensive commercially made High Fidelity
models. We offer the COMPLETE KIT OF PARTS FOR

£15.15.0. Will be available at the end of May,

OSTERN'S IHIGH QUALITY 8-10 WATT AMPLIFIER . ..
This is illustrated and briefly described here. 1t is one of the
most successful Amplifiers (in the lower price range) yet
offered to the Home Constructor. WE can supply the complete
Kit ex-stock.

SSTERN'S “JUNIOR™ PREAMPLIFIER-TONE CONTROIL,
UNIT . . . Provides full control of BASS and TREBLE in
conjunction with main VOLUME CONTROIL, and can be
used with any Amplifier. The unit contains its own POWER
SUPPLY . .. THE COMPLETE KIT OF PARTS is available
at £3.16.9.

OSTLERN'S °* PERSONAL SET " BATTERY ELLWMINA-
TORS .. . Compiecte Kits OF PARTS to build Midges ™ All-
dry ' Battery Eliminators ¢a) Proyiding 2pprox 69 Volts at
10 m.a and 1.4 Volts at 250 m a. Price 42,6. (b) Providing
approx. 90 Volts at 10 m a and 1.4 Volts at 250 m'a. Price
476,

ALL COMPONENTS TO BUILD THESE AMPLIFIERS,

TUNERS, ETC.. ARE AVAILABLE FOR SALE SEPARATELY.

CONSTRUCTORS CAN, THEREFORE, GRADUALLY BUILD

ANY UNIT.

RICE REDUCTIONS
e

R

ROL

The MODE B.3
F-valie 3-wwaveban d
A.C. mains Superhet.
Designed to the most
modern specification
great attention havingg
been given to the quality &
of reproduction which i
gives excellent clarity
of spegech and Music
on both gram. and radio.
making them the ideal
replacement chassis for
that ~~ old radiogram.’’ éte.:

0

6BW
(Plus 76 carr. & ins.) H.P. Terms: Deposit
rrice. £11.11.0. €5 16.- and 7 monthly payments of 19 3.

duetion of
cords and pi
suitable forh

u
qu
(ransntis<io
modets are available @

‘ara a%2

Valve Line-up. 6BEG-6BAB-6ATG-
_GX4 - coverage : sht. 16-50. med. 187-550. 1g. Y00-2,000 metres.

5 TAMPLIFIERS T aprosaly deveioped for
very high gunality repro-

3 ality
reproduction of the FAT
i Two

A separate *OWER
SUPPLY UNIT to oper

ate with these amplifiers
is available for £2 10 -
tplus 2 - carr. & ins.). Has
additional supply avail-
able for Radio T'uner, et

£515 - (pt -carr.andin.). and Insurance).

The Amplifiers are compact and very attractively designed.
having a Bronze Gold finish with a fully engraved front panel
by which the entire Amplifier 18 conveniently mounted into &
Cabinet, thus occupying no more space than a conventional
Tone Control Unit.

csecC2280

N STERN RADIO LTD. 109 & 115 FLEET STREET, LONDON, E.C.4.

3 Tele'p"h.anc .
FLEet 5812/3/4

wananar o aricanradiobict o
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Sturdy—Versatile— §
Pocket- size! _ |
—— |

PRACTICAL WIRELESS

| “You can rely on us —

line, 1956

LARGE STOCKISTS OF RADIO AND
ELECTRONIC COMPONENTS

A

H.P, on INSTRUMENTS, “9%912” and
MULLARD AMPLIFIER KITS, SOUND-
MASTER, VIEWMASTER, Etc., Etc.

RESISTORS — STANDARD, MIDGET,
HIGH STABILITY, PRECISION ;
TAPPED VOL. CONTROLS, Etc., Etc.

SEND FOR LIST.

Proprietary catalogues available to Manu-
facturers’ Laboratories, Education Authorities,
etc.

— e R

RADIO SERVICING CO.,

82, SOUTH EALING ROAD,
LONDON, W.S.
EAL 5737

]

JUNIOR UNIVERSAL METER
Model 1204

A small 19-range instrument ideal for the enthusi-

astic amateur, Sensitivity is 1,000 o.p.v. A.C.
and D.C. Accuracy: 27, D.C.; 3 C.
RANGES ,
Volts D.C.: 0-.25-10-50-250-500-1,000-2,500.
Volis A.C.: 0-10-50-250-500-1,000-2,500.
Milliamps D.C.: 0-1-10-50-500-5,000.
Resistance :  0-2,000 ohms, 0-200,000 ohms.
Can be extended to 20 megohms. Automatic
overload. Protection fitted to meter movement.

price £9.15.0. PROMPT DELIVERY

CREDIT TERMS : Nine monthly payments
of £1.0.8.

HIRE PURCHASE TERMS ALSO
AVAILABLE.

*

All Taylor instruments available on 7 DAYS’
APPROVAL and 9 monthly credit terms.

UNIQUE OFFER'!

You can part-exchange an old TAYLOR instru-
ment for a new one—write for details.

TAYLOR ELECTRICAL INSTRUMENTS
LTD.

AMontrosc Avenue, Slough, Bucks,
Telephone :  Slough 21381
Cables :  Taylins, Slough

TH
R ot
B

*WHAT CAREER

w7,

11717

ENNETT COLLEGE

can frain your mind to SUCCESS

THROUGH
PERSONAL POSTAL TUITION

A FREE book vital to your career!

Read how the famous Bennett College can help you
1o success | Send now for this recently published
FREE book, “ Train your mind to SUCCESS ™,
which tells you about The Bennett College proven
success in postal tuition . . .
and how it can help you to
$SUCCess in your
carcer.

DO YOU WANT?

Building
Curpentry
Commoreial Art
Diesel Engines
Draughtsmanship
Electrical Eng.
Fire Eaginssring
Mochanical Eng.
Quantity Surveying
Eng.

Radio
Surveying

Telsvision

Accountancy Exams.
Auctionser’s Exams
Bosk-Nesping '

Cuvil Sarvice

Gontral Education
Jeurnalism
Language:
Mathomateg .
Petice Subjects
Salesmanship
Socretanal Exami.
8horthand

Shert slory Writing
and many others
GENERAL CERT.
OF EDUCATION

LAE R LR EEE L TR T PN R |

To The Bennel” Co'iege (Dept. F.104N), Sheffiely
Please send me, withour obligation, a free "copy of
*Train your mind 10 SUCCESS® and the Cl‘aflr[{l
Prospecius on:

TNIS covPoN
COULD BE YOUR
PERSONAL PASSPORT

SUBECT . —
NAMZ YO SUCCESS.
_ApoREss ~ = Send it Now,/

AGE (if sosder 31) Biease szrite in Bloek Letters
LA LR R LR LR P YTRILE

MAMAM-aekicantadiohistonscoMea
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compact three waveband A.C. mains only

rl THIS is a five-valve (including H.T. rcctiﬁer)
receiver.

It is housed in an attractive brown
bakclite cabinet ; two frame aerials are mounted on
the card cabinet back and are connected to the
chassis by means of a plug and socket. The wave-
band ranges are 1,000 to 2,000 metres, 185 to 572
metres, and 13.5 to 50 metres. The series is fairly
recent and was released to the market during the
latter part of 1953.

It should be mentioned that a similar receiver for
A.C./D.C. operation (Model BT6245) was also
released at about the same time. This model, how-
ever, differs slightly in circuit make-up and in valve
line-up from the A.C. only version.

Circuit Description

From the receiver's circuit diagram at Fig. 1 it
may be seen that on long and medium wavebands the
two frame aerials L3 and L4 collect the signal and
pass it on to the signal grid of the frequency changer
valve V1. On short-wave an external aerial is, of
course, required, and in this case the signal is coupled
to the short-wave aerial coil L2 by mecans of the
primary winding L1. When an aerial is so used
additional pick-up is achieved also on the long and
medium wavebands by reason of the common
impedance existing across the 3,950 pF capacitor
connected at the earthy end of L4.

Switches SIA and SIB performm the function of
selecting the required aerial coil, which is tuned by
C1 section of the tuning gang. The 10 K resistor
connected across the aerial and earth terminals
serves the purpose of discharging static builtup on the
aerial.

Coils L5/6, L7 and LS8 are for short-, medium- and
fong-wave oscillator - functions -1espectively.  On
short-wave L6 works as a feedback winding, while
feedback on long and medium-waves occurs as the
result of a common impedance existing across the
425 pF fixed padder capacitor in the carthy end of the
oscillator circuit. Switches SIC and SID select the
required oscillator coil, and are ganged to SIA and
SIB in the form of a Yaxley type three-position
switch wafer. The oscillator is tuned by C2 section
of the tuning gang.

An intermediate frequency of 470 kc/s is developed
across the first L.F. transformer (1.F.T.1) and is fed

WWaanA oo rioa o diobhictor o83
- -

G.EC. BC5246 Series
By Gordon J. King, A.M.I.P;R.E.

to the signal grid of the I.F. amplificr- valve V2.
The amplified signals thus appearingacross the second
1.E. transformer (1.F.T.2) are passed on té the signal
diode in V3 for demodulation.

The volume control R1 acts as the detector load
and the associated 300 pF capacitor serves to filter
the unwanted I.F. which may be present at this point.
The A.F. signal so derived is conveyed to the grid
of the triode section of V3 through the 0.02 puF
coupling capacitor. This triode is used as an A.F.
amplifier and raises the A.F. voltage to a level suitable
for driving the output valve. V4. The 51gnal as will
be seen is taken from the anode circuit through an
0.005 u«F coupling capacitor and a potential divider
network to the signal grid of V4.

Varying degrees of tone correction are given by the
0.005 s¢F capacitor in the grid circuit of V4, by the
0.01 /zF capacitor in the anode circuit, and by the
omission of a by-pass capacitor across the 150 ohm
cathode resistor, which also provides negative
feedback.

ANV.C.

Some of the LF. signal appearing at the anode
of the I.F. amplifier valve V2 is taken to the second,
or A.V.C. diode in V3 through the 22 pF coupling
capacitor. This signal is thus rectified independently
and gives rise 10 a potential, negative with respect to
chassis, across the 470 K load resistor which is used
as A.V.C. bias for the first and sccond valves.

The potential is filtered from the R.F. point of
view by means of the | megohm resistor and the

Wire section is from A to 8
Cord section is from C to D

— C A4 wire
‘ oh/? i
/’l Cord
2 turns round
p%/nnlger g tuning spindie
Flg 4.—Details of rhe Cord Drive for the T umng
L Dial.
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Theoretical circuit of the G.E.C. BC5246.

Iie.

e, 1550,

associated 0.05 uF capacitor. V1 is
brased solely by this control poten-
tral, but V2 is in reccipt of a degrec
of standing bias as the result of the
voltage drop across the 470 ohm
cathode resistor.

The Power Supply

H.T. current is supplied by the
full-wave indirectly-heated rectifier
valve V5, and smoothing is achieved
partly by the 16 and 32 uF electro-
Iytic capacitors C4 and C3, and
partly by the hum neutralising effect
created by passing the H.T. current
through u section of the primary
winding on the speaker transformer,

L.T. for the rectitfier is given by an
isolated winding on the mains trans-
former, while a scparate winding
caters  for the remaining valve
heaters and the two pilot bulbs.

General Notes

The drive cord arrangement on
this receiver is rather unusual in the
fact that it is made up of approxi-
mately 2fi. of ordinary drive cord,
such as nylon thread, and about 1ft.
of steel flexible wire.  The wire
section is used between one side of
the tuning pointer carriage and the
tuning drum, and the cord section is
used between the tuning drum-—
being connected direct to the tension
spring—and the other side of the
uning pointer carriage ; the cord
section also passes round the tuning
spindle and the left-hand pulley.
The arrangement is illustrated at
Fig. 4 when the tuning gang is at
minimum capacitance.

The tuning pointer should be
accurately positioned by turning the
gang to maximum capacitance and
sliding the carriage along the scale
plate until its right-hand edge, as
viewing from the front, coincides
with 90 marked on the substitute
scale.

Alignment
The I.F. stages are first aligned by
applying a modulated 470 k¢/s signal

from a scrvice oscillator or signal

generator, via an 0.1 #F capacitor in
cach lead, to pin 2 of V! and chassis.
The local oscillator should be muted
by shorting C2 section of the tuning
gang and the receiver tuned to the
low-frequency end of the M. W, band.
It is desirable to use¢ an output meter
as resonance indicator ;  this, if
desired, may be connected to the
extension loudspeaker sockets.
Throughout the whole of the
alignment  process the generator
signal should be kept as low as
possible, consistent  with usable

(Courinued on page 277)
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| N ;NfRQDUCING THE NEW ASPE ECKS[

PrimaxA

TWIN SPOTLIGHT
SOLDERING GUN!
96, 6 post free

Two speed Twin Track.

Compact Deck, Model 521, 74in. x Llin. 5in. reels.
KIT, £7.10.0.

Standard Deck, Model 721, [0}in. x 15in. 7in. reels.
KIT, £8.10.0.

Precision machined parts, easy fo assemble with
full assembly instructions and drawings. High

A

The New Primaxa Model 100 carries its own spotlight system

with two magnifying lenses for uniform and shadow free Quality Ferroxcube Heads. Finest motor.

illumination of the soldering spot. it is a HEAVY DUTY : .

solderer, with increased soldering power and is ready for Either deck fully builc and tested, 27/6 extra.

action in 6 seconds. Can be used intermittently without

overheating. Available in 110, 200/220, 220/250v. for A.C. NEW AMPLIFIER KiT

only. 50/60 cycles (100 warts). Record/replay—2} watts output—Neon Level
SHORT TECHNICAL DATA indicator—2 recording positions.

Power Consumption, 100 watts. Heating Time, 6 secs. - Kit without valves, £5.18.0.

flective Al 1/64 sq. in. Wei . Cabl h, 6 ft. 0 .

Hitxivo (5 [fsvesk i , L, Sv ez (Ehb Iy, Ol Power Pack Kit for above, without valve, £2.18.6.
ONE YEAR’S GUARANTEE! Carriage extra.

(NOT FOR SOLDERING BITS AND BULBS)
Sofe Distributors : Send stamp for full details to :

S. KEMPNER LTD. ¥oinomv.on STREET ¥w S. ASPDEN ' Marketst. wesham

Phone : HUNTER 0755 KIRKHAM, LANCS ‘

SURPLUS TELEVISION STOCK AVAILABLE
IDEAL FOR THE HOME CONSTRUCTOR

Limited number of |4in, table model cabinets, modern
design, including back and base boards, mask, glass
and control escutcheon. £6/5/0 each, packing and
postage |5/- extra.

Complete set of time base transformers and deflector
coils, line output transformer, 10-15 Kv. £2/1/0,
postage and packing 1/- extra.

Boxes of 100 assorted resistances. |} and 1 watt,
33 ohms to 2.2 m., 3 of each type, 12/6, postage and

I IE C Oy
ALL-IN-ONE
RADIOMETER

packing 6d. * Circuit Test
Assorted wax mica condensers, 5 pf-1, 500 pf., 6d. each. * L.T. & H.T. Tests
Electrolytic condensers, 1004200 mf,, 275 v., 5/1 each.
16416 mf., 275 v., 1/8 each. QI UCL
* Valve Test

° 16+ 16 mf., 350 v., 1/8 each.
250 mf., 25 v., }/1 each.
Pots., pre-set, 5 k., 25 k., 100 k., 500 k., | M., 1/9 each. Use the Pirco All-in-One Rapiometer for the

Pots., long-spindled, 25 k., 100 k., 500 k., | M., 3/- each. | Practical testing of all types of radio and el_eclrfcadl
<pi : . apparatus. You can carry out continuity an
Pots., long-spindled, | M. with double pole switch, resistance. tests, check H.T., L.T., ard G.B.

4/- each. _ , voltages, also Household Appliances, Car Lighting
Focus units for l4in. and 17in, tubes, 9/9 each. Systems, Bell Circuits, etc. May be used on A.C.
lon traps for 14in. and 17in. tubes, 12 each. or D.C. mains. ONLY
Many other components available. Write for catalogue Obtainable from your local dealers. * 32,6

to: or inft ive Jt
Write for informative folder to :— COMPLETE

LIGHT DIFFUSION LTD. PIFCO LTD., WATLING ST., MANCHESTER 4
FRANKLIN ROAD, PORTSLADE, SUSSE X and 36-37, UPPER THAMES ST, LONDON, E.C4
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NEW:

'REDI0O EMATEUR'S
| HENDBOOK

30s, 0d. By A.R.R.1. Postage 1/6.

’Ilu- 3!' Audlo Anthelogy. published
by dio Magazines, Inc. 20s, 0d.
Postage 9d.

Basic Audio Course, by Donald Carl
Hoeflern 22s. 0d. Postage 8d.

, Fixed Resistors, by G. W. A. Dummer.
28s. Od. Postage

Radio Designer's llandlumk.
f‘aLangford—Smit,h 42s. 0d, P

by
ostage

t

Radio Senl(‘lng Pocket Book, by

| E. Molloy & J. I'. Hawler. 10s. 6d.
Postage 4d.
. Sweep  and Marker Generators

for Television and Radio, by Robert
G. Middleton. 20s. 0d. Postage 8d.
Ihe Oscllloqcope at Work, by A Haas
& R. W, Hallows. 15s. 0d. Postage 6d.
Maintenance Manual, by Mullard.
s. 8d. Postage 6d.
Radio Valve Data, compiled by “Wire-
’ less World.”” 3s. 6d. Postage 4d.

THE
MODERN BOOK CO.

Britain's Largest Stockists of British
and American Technical Books.

! Please write or call for our new 1956
| catalogue.

19-23, PRAED STREET,
! LONDON, W.2

‘Phone PAD. 4185, Ovpen 6 days 9-6 p.m

YOU
can become
a First Class

RADIO
ENGINEER

We can train you to earn good
money in your spare-time, start a
radio business of your own or
qualify for well-paid employment.
Our Home-Study Courses in Radio,
Television and Mathematics are
up-to-date and easy to understand,
The fees are very reasonuble and
can be paid by instalments.

T/C RADIO COLLECE

ESTABLISHED IN 1933

Send for free details, which will be
sent in plain sealed package. Simply
write your name and address inside
the flap of an unsealed envelope
(postage 1id)) or on a postcard
(postage 2d.) and address it to the
Principal :—
R. HEATH BRADLEY,

DUART HOUSE, ASHLEY ROAD,

NEW MILTON, HANTS.

THE VALVE SPECIALISTS

Bentley Acoustic Corp. Lid.

38, CGHALCOT ROAD, N.W.1
PRimrose 9090

1st grade goods only., No seconds or rejects.
071 B/-16SN7  7/81AC HI. ¥ 0
JAS 8/-16%"7 8/! (RN 15,-|HI\‘H 0
105 11/-[6V6¢  7j-1AC6Pen 88 HI2
1D4 8/86VALT 7/8[AC'PL  B{HLInC
8/616X 4 718! ACVPL(T) H I
11/+16Y7 15/- 10/8/H
7,8/6Z4 &4 8/8(AT4 H
B/«|67Z5 12/8|ATPA
5/«|TANT 12/6|AZ5st
11/-|7B7 8/6| B30y
9/-[7C5 8/~{Bath
7i8|7C6 L
7/8|THT
/8|7Q7
4/-17V7
7/8|7Y4
8/818A%
4/8)8D2 2/6|bAon  8i8lK
7/8[80 8/-|DACH2 11/«
10/-{100'2  10/8|DAFSL 7/6

-

—

1P e O 0 RN 2D
A rSoan

=

a 0.
] 9 -
8-|DLos  8/8 126
8/-112J7 9/8| DL 10/8 i 12,8
1/-j12K7 /@[T g 86 !
8/8[12U5:  7/6[EA0 2/ 7o
6/6(12547  8/8/EABCSO 128
12/6[12RC7 76 10-[k1s> 10.-
10/-1128J7  8/-|EAF4 12'g|Pi: 126
6/6]128G7  8/6[BR3t 2/ PMIY  4-
PMIZM 66
128
10 -
10-
10«
0.~
31
8
68
oo
76
/8|3 ik 86
10/-(30('1  12/8|ECCR3 106 38
10/6{30L1  12/8/ECCR4 12/6|* 38
10/-[34 7/8|ECC85 10/-|ThIy24 86
7/8(3516  BIB|ECCH] 7,6 THu:
8/6[35%4  8/8|ECIW2 13/
8)-(35Z3  8/8{ECH:5 10/8)
6/6[35/31  12/8|ECHI2 7/8]% 17
6/8[41MTL. 7/8[ECHs1 10/-|1
7/6|4525  12/8|EC1Ls0 117

/ GAF2 136
8/8 9/-|EF4l  11/-{UB¢s1 10 -
8/8 8/B|KF12 12/ UCH 1 11 -
3/8 7/-IEF301A) 8/ 106
b/~ 8/-|EF30(E) Br-lUF12 13 -
5/8 8/8|EF54 5'-itTh4l 11 -
718 10/86|EF73  10/8{ULIt  1l.-
6/-84 8/8|EFRe  10/-/U'V41 108

LRty £3

BILZ4L
EZso

8/8 Hau

CRYSTAL DIODES.—0171, GEX24,

CGIVE, all 7/- each.

All boxed. Full maker's guarantee, It G, each
Insurance (optional) 8d. per order. Shop b« 8,50
to 5.80, Sata. 1 p.w. Why not "phone or wire that
urgent order for immediate despatch C.O.10 7
Cumplete list free 8.A.B.

v June 1956

BULD THIS fOR 49/6

o :
Ruild this exeeptionally sensitive {win-
triode radio. Uses unique assembly system
and can be built by anyone without any
Tadio knowledge whatever in 45 minutes,
1landsome black-crackle steel case with
specially made black and gold dial with
stations printed. Size of radio only 64in. x
5in. x 3in. Covers all Medium and Lonz
waves—uses one only all-drv battery. H.T.
consumption only 1 to 1.5 mA. Ideal for
Bedroom, Garden. Holidays, etc. Many
swnsolicited testimonials, Mr. Norton, of
Oxted, writes :  Yesterday evening on the
Medium waveband, I counted 32 separate
stutions ; Iam very pleased with the set. which
is well worth the money. Total bullding cost
—1iiverything down to last nut and bolt—
49~. 8d., Ineluding post, ete., with foll
»ct of clear, easy-to-follow plans (For
Headphone Reception). Cost of Extra Valve.
'apea.kar Parts, etc., 38s. 8d, All these
sidle Case or parts sold separately,
(r‘m(ed Parts Lists, 2-.) Orders des-
patehed by return. Overseas orders wal-
comed.  SENI DAY. \
(PW8),

CONCORD ELECTRONICS
39 QUEEN'S ROAD, BRIGHTON, 1

LYONS RADIO

. LTD. ,

3, GOLDHAWK ROAD, Depnt. M.P.

SHEPHERDS BUSH, LONDON, W.12.
Telephone : SHEpherds Bush 1725

BAND I11 CONVERTERS, Employing
two valves, these Converters can be used
with T.R.F. or Superhet Band I T.V.
receivers.  Entirely self contained they
incorporate their own power pack for
operation from 200,250 v. A.C. mains and
are ready for immediate use. Housed in
smart walnut veneer cabinets. Installation
instructions s,nd maker’s guarantee with
each. PRICE £8.19.8, post 3 6. (State for
I.ondon or Midlands.)

BRIDGE MEGGERS. An mvaluable test-
ing set comprising Meg. insulation tester
and a complete Wheatstone bridge for
measuring resistance accurately. Incor-
porating a constant pressure hand
generator, a direct reading ohmmeter
which also serves as the galvanometer of
the Wheatstone bridge. a direct reading
adjustable resistance and the necessary
ratio and change-over switches. Testing
voltage 250 v. Insulation range 0/160
megohms. Resistance measuring range
0.04 ohms to 1 megohm. In good condition
and supplied in leather carrying case.
PRICE £20, carriage paid.

REAT FREQUENCY OSCILLATORS.
These instruments by Furzehill
l.ahoratonies have a continuously variable
frequency range from 010 Kc.s. with - a
50 cycle check point. Incorporate thelr
own internal power pack for operation
from 100:120 v. or 200 250 v. A.C. 50 cycle
mains. Output impedance 10 or 600 ohms
monitored by a 2 range 05 v. and 050 v.
meter. Housed in metal instrument cases
approx. 17 x 10 x 9in. with lifting handles at
sides. In good condition and work
order. PRICE £8.12.8, carriage 7/6.

"ISTON SERVICING l-' 01
BEGINNIERS, Book 1. 4/9 post Dald.
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ndicationront the output meter, in order to avoid
ahgnmeni’“crrors as the result of the action of the
AV.C. system

Trimmers T7 (Fig. 3), T6 (Fig. 2), TS (Fig. 3) and
T4 (Flg 2) should be adjusted in that order for
maximum indication on the output meter. The
process should be repeated’ unul no improvement
is possnble

R F. and Oscnllator Allgnment

The signal generator output leads should be dis-
connécted from V1 and transferred to the acrial and
earth sockets, via.an all-wave dummy aerial. Remove
the short-circuit from across C2, and check that the
right-hand édge: of the tuning pointer carriage
coincides with 90 on thé substitute scale.

Tune the receiver to the 85 mark on the substitute
scale, switch to S.W., feed in a 6 Mc/s modulated
sngnal and adjust the cores in L5/6 and L1/2 (Fig. 3)
for maximum output ; repeat these adjustments until
no further improVemem I1s possible.

Tune the receiver to the 71.5 mark on the substitute
scale, switch fo M.W., feed in a 600 kc/s modulated
sngnal and adjust the core in L7 (Fig. 3) for
maximum output.

Tune the receiver to the 6 mark on the subsmutc
scale, feed in a 1,500 kc/s mod-
ulated signal and adjust T3
and TI1 (Fig. 2) for maximum
output. Repeat these adjust-
ments.

Tune the receiver to the 26 ""‘E!

Volume—On/Off

attention. A permanent fault in one of them often
gives rise to the symptom of low sensitivity which has
no apparent cause. Trouble of this kind, however
can be located quite quickly by running through the
I.F. alignment procedure ; it will be revealed by flat
tuning of the associated LF. transformer winding—it
may, in fact, be found that the coil tends to, start
peaking when the core is coming well out of the
former.

Excessive distortion should lead one to check the
cathode voltage of V4. If this is above the stipulated

"4 volts, the 0.005 ;«F coupling capacitor should tc

suspected for high resistance. Replacement should
be made with a component of high quality in order
to avoid further trouble of this kind.

If the voltage at the cathode of V4 is near normal,
the 150 K resistor in the anode circuit of V3 should
be checked for value. This sometimes rises to two or
three times its normal value.

A short or resistance developing.across the 22 pF
A.V.C. coupling capacitor has been known to cut off
the receiver completely. Again, this part should be
replaced with a good quality mica capacitor.

Another cause_of total lack of signals is the
oscillator grld 47pF coupling capacitor going either
open-circuit or high in value.

Wavechange

—

1

mark on the substitute scale,
switch to L.W., feed in a 230
kc/s modulated signal and
adjust the core of L8 (Fig. 3)
and the trimmer T2 (Fig. 2) for
maximum output. Repeat these
adjustments until no further
improvement can be obtained.

SW/tch

Servicing Notes

In a few eartier models of this
series the 0.04 uF V2 cathode
capacitor and the 0.005 uF tone
compensating capacitor in the I

m

o _o©
o IFT2

grid circuit of V4 were omitted ;
the screen feed for V2 was also
taken to the screen-grid of VI
and both were energised from
the H.T. line through a common
resistor.

Excessive noise on these re-

[T ———

1l

Drive

I

Wavechange
/B

ceivers, which seems to point to
noisy valves, is often caused by
poor connections between the
valve pins and the valveholder
sockets.  The effect can be

c/

located by wriggling the valves
in their holders while the re-
ceiver is working. It can be
cleared by carefully cleaning the

c2

valve pins with fine emery cloth.

Ganged Tuning

Speaker
Condensers

w, 77onsformer 0

Mains

_ Intermittent fall-off in sensi-
tivity is sometimes caused by an

Transformer

alteration in value of one of &
the 120 pF fixed I.F. tuning |-

(FT1

capacitors. These are situated
beneath the ].F. transformer
screening cans and often escape

wwaAnN oo ool
VAV.VESaT

Figs. 2 and 3. —Above and below chassis la) out wnh main components

identified. = B O

Lictaor

-y ¢ ==
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Programiie Pointers

kind,” is a very old adage. But seldom can

it have been more applicable than when
applied to one or tyo recent revivals of Itma. How
Mr. Handley and Hls colleagues show up the modern
standard of Music Hall talent. For only one or two
regular features to-day, and an odd item or so from
here and there, can hold a candle to those maestros
of yesteryear. But we will not detail either their
superior virtues, collectively and individually, or
present their shortcomings. We must all be frightfully
glad to have them back with us. As we undoubtedly
are when we are so fortunate as to strike an early
Chaplin Keystone or Essanay film at the cinema.

THAT we sometimes have to be * Cruel to be

Nostalgia

A large cast of present habitués, and others
*standing in " for those of bygonc days, gave a
pleasant and nostalgic programme of reminiscences
based on the nincty years’ history of .the famous
Café Royal, of Regent Street. Nothing very shocking
or scandalous came out of it, and the programme
gave what was, 1 should imagine, a much too Trilby-
ish picture of this celebrated continental oasis
in the London Sahara. Oscar Wilde came out as a
grand signeur but otherwise a quite harmiess gentle-
man. Frank Harris, in company with G. B. S. of ail
people !, as a gargantuan cater. George Moore as a
gregarious literatcur, etc. etc. The programme was
arranged by Guy Begby and edited by Sasha
Moorsom. The narrator being Roger Livesey.

Honourable Intentions

How, do we proposc ? What do we say, or writc,
when we want to beguile or cajole the Fair One into
granting us our lifelong happiness ? What would we
think, ‘to-day, of ourselves in those yesterdays, if we
were forced- to listen to playbacks of our avowals
and promises, and hopes ? These, with other inter-
esting and kindred topics, formed the subject of an
entertaining half-hour, * Honourable Intentions,™
compiled and produced by Nesta Pain, and given by
Michael Hordern.

Sporting Views

The hour-long ““ Sports Report,” under the bright,
breezy and buoyant Eamonn Andrews, has settled
down into a very entertaining and informative pro-
gramme. Correspondents, commentators, reporters,
interviewcrs and others are alert and always at their
posts. Leaguc tables are up to date to the last
minute. Winners of £75,000 are brought half an hour
nearer El Dorado, whilst most others are thrown back
on their own resources by the same amount of time.
Rubbishy * competitions ** have now been scrapped.
In short, it has become an efficient and business-like
centre where hopes and fears mix on equal terms.
Whilst the less inhibited, over a quiet pipe, enjoy the
news of who has won.
i
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Our Critic  Maurice
Reeve, Reviews Some
Recent Programmes

Gilbert and Sullivan

The Gilbert and Sullivan biographical serics
concluded on a satisfactory note. But a letter in a
London ncwspaper, from an octogenarian niece of
Gilbert's, wondered whether the stern authoritarian
of the radio programmes bore any relationship to the
kindly and genial Uncle of her memory. 1 have no

“such knowledge 1o go on, of course, but I did wonder

how wnecar verisimilitude the character had been
drawn. Gilbert was made to talk to a great leading
actor like George Grossmith as though he, Grossmith,
were the prettiest of underlings. ** Yes, Mr. Gilbert,”
“*No, Mr. Gilbert.” was almost all we heard the
famous player say. Doubtless we shall never know
the exact truth. .

Stars in Their Choices

1 listened 1o " Life with Father,” with Ralph
Truman in onc of the scries of ** Stars in Their
Choices.” for 40 minutes, but it so bored me that 1
changed over to Elgar’s Second Symphony at the
Royal Philharmonic Society's concert. 1 didn't
expect any laughs there and wasn't disappointed. But
the play, | believe. holds the all-time Broadway
record for length of run. As Americans are most
unlikely to have lavished such favours on such a
piece of dud wit. | can only conclude that Father
and the family must have lost all their wit and
appeal on the way over. It scemed to me an inex-
pressibly uninteresting play.

** Escape Mc¢ Never,” by Margaret Kennedy, with
Mai Zetterling choosing it this time in the course of
her passage through stardom, is yet another piece
which just. makes one sit down and wonder. A
favourite ever since first produced 20-odd years ago,
it is nothing but a miasma of confused thinking and
romantic nonsensc run riot.  Possibly a good
*starring " vehicle on the stage—for FElizabteth
Bergner found it so. at any rate—but listening, without
anything to look at. made one feel like being in
Hampton Court maze screaming for assistance to
get out. Miss Zetterling sounded very gay, foolish and
fanciful. but some of our ** stars = certainly have some
weird “ choices,™ as 1 remarked once before.

How to Live on £7 10s.

* Saturday Night at the Crown,” by Walter
Greenwood, was an instructive lesson in how to live,
marricd, on £7 10s. per week, including 18s. for
television and sundry others for drinks and:smokes,
etc. | forget whether anyone paid any rent or bought
any clothes.  However, it was a North Country
witticism well played and produced.

h e oo el o iy americanradiohistorvcom . 0 0 s
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REPANCO HIGH GAIN
SUPERHET COIL PACK

TYPE LMS

Size
23 x 23 x tlin.
Long Wave 900 2,000 m.
Medium Wave 190-550 m.
Short Wave 16-60 m.
Aligned before Despatch.

Inc. Tax
Complete with 5-valve
Superhet Wiring Diagrams

Send S.A.E. for Catalogue of Complete Range of Coils.

REPANCO HIGH-GAIN LOW-NOISE
BAND 11t CONVERTER
Self-contained Power Supply. Easy to Build.

Envelope of comprehensive wiring plans and

instructions, 1/9 (post free).

RADIO EXPERIMENTAL PRODUCTS LTD.

33 MUCH PARK STREET, COVENTRY
Phone : 62572

PROFESSIONAL 3 VALVE
MAINS SET

A straight T.R.F. AC. Mains set—'n
Brown eor lvory cabinet—reguires no
radio knowledge to assemble. Easy-to-
read diagrams take you step by step.
Only tools needed are pliers, screwdriver
and soldering iron. ALL parts in stock
NOW. Order AT ONCE—these are
the sets to SHOW to FRIENDS.

... OR A REALLY SELECTIVE 5 VALVE SUPERHET

Complete parts available for this fine SUPERHET Receiver.

Similar cabinet to that illustrated in brown or ivory, but with

terrific power and volume on both Long and Medium Waves.

Specially designed for '‘fringe ' areas! Only 138/6, pius 2/8

postage and packing.

EASY INSTRUCTIONS AND “KNOW-HOW
GRAMS, 1/-, POST FREE. SEND TO-DAY!

NORMAN H. FIELD

MAIL ORDERS : 20, Snow Hill, Birmingham, 4
CALLERS 68, Hurst Street, Birmingham, §

109/6

Plus 2/8 for
Postage &
Packing

DIA-

Best Buy at Britain’s

FURZEHILL CRYSTAL CALIBR ATORS. —Contained in polish-
ed laminated plastic case, size 12in. x 7in. x 8in. deep.  Six valves.
A 1 Mc's crystal controlled oscillator controls two multi-vibrators,
ena.blm'r the instrument to give switched 10, 100, or 1,000 Kc¢ s
< pips.”” Built-in modulator. Can be used for checking trans-
mitters or receiver calibration. Operates from 2 v. L.T. and 120 v.
H.T. Complete with circuit, instructions, valves and crystal.
Brand new condition. a real SNIP at ONLY 49 8. plus 3 - postage.
1.F. STRIP TYPE 373.—2 EF92 and 1 EF91 8.72 Mc s. L.F. ampli-
fiers, EB91 DeL/A G.C., EF91 A.G.C. Amp.. EF91 Limiter. Size
10 n. high. I’nce jess valves. 7 6. Circuit supplied.
REC

3 I
checked and air-tested.

TViPK 1:1155.—In excellent condition, thoroughly
These first-class comntunicationsreceivers

are available from £5. 19.6. according to cordition. Send S.A.E.
for particulars or 1 3 for comprehensive booKlet.
A.C. MAINS POWER PACK & ouTruy ".A G E.—These

enable the R1155 to be used on the mains WITHOUT ANY MODI-
FICATION. Three typcs available. £4.10.0 £5.5.0 and de-luxe
model with 8in. spealker, £8.10.0, Carriage 5.-. All Power Packs
guaranteed six months,
DUAL VOLTAGED I 0\\ FRS. —12 and 24 v. Idcal for hair dryers.
car heaters. ete.. 25 - plus 2 6 postage
S()l'Nl)-l’()\\'liltl-ll) 1l \\l)\ “TS.—Similar  to_ telephone.
Balanced armature niicrophone and earpiece. No batteries,
required. 10 6 each. Breast mike and pr. hcadphones, 12/6 set,
post 1 3 either.

METER I! ARG \I\Fs

New and Boxed.

1 milliamp. D.C, 1 C. 2in. Flush. Square. Fe,NFe ..226
10 Miliamp D.C. C. 24in. FI. Circ. Blank scale .. 106
100 milliamp. D.C. M C. 2!1n Flush, Circular .. 106
150 milliamp. D.C. M,C. 2in. Flush, Square o . 76
1 Amp. R.F. Thermn-Couple 2}in. Projecting, Circular 69
4 Amp. R F. Thermo-Couple 2in. Flush, Square . . 69
20 Amp. D.C. M C. 2in. Projecting, Circular | .. 76
30-0-30 Amp. D.C. M I. 2in. Proj. Circ. ‘Mstal Car L\pe e 5=
15 volts A.C M I. 2iin. Flush, Circular 86

volts D M C. 2in. Flush. Square 110 6

MINIATURE MODEL MOTORS.—2in. long x 1iin. diam., 3 I6in.
diam. spindle. weight 5 ozs. Will work from é-volt dry baLLery and
are reversible. Ball bearings. Price 8 6.

METER RECTIFIERS.—1 mA. Salford Instrumcents, 8 6. 2 mA.
E T ((:i as used in E.M.I. Output Meter, 5,6. All full wave bridgé and

ran

ME l'AL I(l CTIFTISIRS.—250 volts, 100 mA, 6/9 each. 230 volts,
60 mA, 5/- each.

CHARLES BRITAIN (RADIO) LTD.
i1, 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

T P e w1 8§

[ Train Jor a wonderful
| future 1=

Train to meet the need for pioneers in this
expanding field.

Every day the demand for the expert in electronics grows.
Radio, television, radar and the whole field of industrial
automation are rapidly expanding, and the trained
specialist assures for himsclf a well-paid carccr in this
quickly developing profession. Here is your opportunity
to enter for

l-year course
Full-time day course in the Principles and Practice of
Radio and Television. Mainly designed for the training
of Radio and Television Servicing Engineers. Next
course, commencing May 22nd, is alrcady fully booked.
Enrolments for following course, commencing
September 11th, now being accepted.

E.M.l. INSTITUTES

Dept. 32, 10, Pembridge Square, London, W.2.
Telephone : BAYswater 5131/2

The College associoted with a world-wide electronics in_d-ustry,
including "'His Master’s Voice,”’ Marconiphone, Columbia, etc.
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- selectivity, and .exceptionally good tone.
- Price also includes ready drilled and punched

. brand-new—no junk !
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BUILD THIS F

building cost
beautiful walnut veneered cabinet or ivory |
or brown bakelite, This is the lowest

Totzl including choice of

bl

[ price «c t with high
quality. No radio knowiedge whatever
needed . . . can be built by anyone in
2-3 hours, using our very simple, easy-to-
follow diagrams. This terrific new circuit |
covers all medium and long waves with

optional negative feedback, has razor-edge

chassis, set of simple easy.to-follow plans
—in fact, everything ! All parts sparkling
Every single part
tested before despatching. Uses stan-
dard octal-base valves : 6K7G high-fre-
quency pentode feeding into 6/5G anode-
bend detector triode, coupled to 6V6G
powerful output beam-power tetrode,
fed by robust rectifier. For A.C. Mains,
200-250 Volts {low running costs—approxi-
mately 18 Warts !). Size 12in. x 6in. x Sin.
Build this long range powerful midget
NOW. All parts and set of plans.
£5-7-6. (Post and packing 3/6.) C.Q.D. /6
extra, Priced Parts Lists, 2/-. Orders
despatched instantly.

CONCORD ELECTRONICS (Dept.
39, Queens Road, Brighton, 1.

ALFRED PADGETT

40, MEADOW LANE, LEEDS 1t
Tel. : Cleckheaton 93

New TX 1154 Model H. In maker's cases.
Four-wave Band. The best of all 1154 sets.
All alll chassls, 37 8. Carriage 12t (com-
plete with all valves).
New TX 1154 Model N, In maker's cases.
Three-wave Model. Complete with all
valves, 25.-, Carriage 12 6.
Bring your T.V, set up to date with the
ZC13312 R.D.F. No. 1 set. These sets are
Brand New In makers’ metal case. R.F.
osc. and mixer stages. Sultable for I1.T.A.
4 LF. stages and they arec tunable. Valte
line up : 13 in all—5 VR65. 1 CV63. 1 VR1J7,
2 VR66, 1 VRS54, 3 VRY2, less power Daclk.
but otherwise complete. This s offered
at the very low price of 15°- only, with 13
valves. Less valves, 8 8. Carriage and
packing, 7,6.
Condenser Bargain, 8 x8 x 8 450 volts work-
ing and surge proof, neat and compact,
"2 8. post 9d. £1.5.0 per doz. lots, Post free.
Special purchase of Crystal Diodes.
10d, each. Post 24d. These are the Real
McCoy, with long wire ends, and will put
real pep into any crystal set.
small 24-Volt A.C.'D.C. Motor. 1.800 rovs.
p.m. Good torque on 12 yolts. Brand New,
3'6 (scrap price), post 1 9.
sSmall Ball Races for model maker, .. 6d.
each, post 3d. Doz. lots § -, post fiwe.
Small Metal Rectifiers, 12months” guaran-
teed. 250 volts at 100 mills. 6 8, post 1 3.
Brand New 3BP1. complete with base and
screening case. Just the job for a scope or
bedside T.V,, 15 -, insurance and packing 4 -.
Radio Valves with a 50 days’ guarantee.
post 8d. per valve. Doz. lots post {ree less
5 per cont.

8D2, 1/-; VRS56, 4'-; GK79. 4'- ; 6H6G. 1 ;
GH6M. 19 ; 6GG. 8 6 ; 6SN7, 6:6 ; 6X5. 5- :
: VUL, 16 ;954,18 CV6, 1-:
1'3: VR65, 16 VR66. 1 -; VRS,

PK6),

9. ; CV63.'1/- ; VRE2. Ba.
Aandy Box of Mixed B, A, Nuts and Bolts.
i1h. welght, 1.~ post od. B '

“(HADIO) LIMITED

3-34 LISLE STREET: LONDGN, W.C.2
TELEFHONE: GERRARD ‘82049155

FANTASTIC OFFER
BENDIX COMMAND RECEIVERS
Four types available. Alt complete with
valves and in perfect condition. Valve

line-up, 125K7, 12K8, 125K7, 12SK7,

12SR7, 12A6.

BC-454. Coverage 3-6 Mc/s 25/-

BC-455. Coverage 6-9 Mc/s 27/6

BC-453. '* Q-Fiver.” Coverage
190-550 Kc/s.... - ... ... 59/6

TOP BAND MODEL. Coverage

1.5-3 Mc/s .. 65/~
BUY NOW WHILE THEY LAST.

DEAF-AIDS. Few only left. Complete
with 3 miniature valves, volume and tone
control, crystal mike, etc., less only outside
bakelite case, 19/6. Earpieces to match,
3/6; leads, 1/-: batceries, 2/9. Spare
valves, CK505, 2/6 ; spare pots, | meg., |/-.
AMERICAN HEADSETS. Best quality
moving coil type with earmuffs and con-
nector leads, 20 ohms, brand new, 17/6 pr.
MODULATION TRANSFORMERS.
Brand new ‘' Collins ** type, push-puli
807 to 807, 20 watts, 12/6.
CHOKE BARGAINS. G.B. type, 20 H.
175 m/a, 10/6. Parmeko swinging choke,
3.6-4.2 Henry 250 m/a. 10/6. Collins potted
type, 8 H. 100 m/a, 8/6.

METER BARGAINS
50 microamp. 2}in. F.M.M.C.
{00 microamp. 2j}in. F.M.M.C.
500 microamp. 2in. F.M.M.C. . 18/6
50 m/amp. 2in. FM.M.C, ... 7/6
200 m/amp. 2}in. FM.M.C. ... a0 9/6
| amp. R.F. 2}in. FM.T.C, ., o

| amp. R.F. 28in. PLT.C. ... v 5~
4 amp. R.F, 2in. FM.T.C. . o 5/-
300 volt D.C. 2in, F.M.M.C, e 1076
300 volt A.C. 2}in. FEM.M.I. ... 25/-

500/0/500 microamp. 2}in. F.M. ... 25/-
JACK PLUG LEADS. 6ft. screened Jead
with 2 standard jack plugs, 3/-.

12 v. ROTARIES. Input 12 v. D.C.
Output 180 v. 65 m/a fully smoothed, 19/6.
ROTARY CONVERTORS. Input 24 v.
D.C. Output 230 volt A.C. 50 cyclas, 100
watts, 92/6.

BATTERY CHARGING EQUIPMENT.
Transformers, 200/250 v. input. (i) 9 or
15 v. amp, 9/9; (2) 3.5, 9 or 15 v. 2 amp,
14/3; (3) 3.5, 9 or IS v. 4 amp, 16/6.
Rectifiers, Full wave and bridged. 12 v, |
ﬁng, 7/6; 12 v.2amp, 11/3; 12 v. 4 amp,

BARGAIN COMPONENTS. Crystal
diodes, 10d. Complete crystal set kirt,
9/11. 8-bank 12-way Yaxley switch, 7/6.
YUIIl 4 v. e.h.t. rect.. 1/9. 2,000 mid.
50 v., 4/6. TCC 100 mid. 25 v., 9d. 4 mfd.
500 v,, paper, 1/3. Mains/6.3 v. 1.5 a. Tr.,
5/9. Midget 465 kc/s IFT. 8/6 pr. Twin 3
amp mains flex, 12 yds., 2/6. Toggle on-off,
9d. 3 bank 5 a. switchbox, 1/9. Fuses,
1§in, all sizes, 3d. Fuseholder, 5d. : double,
10 Ferrite rod, &/-: with M/W. coil,
8/9 ; with M/W & L/W coil. 12/9.

A.R.88 SPARES. Brand new tuning
drives, 10/6. Brand new caramic switch
assemblies, 17/6.

GRAM MOTOR BARGAIN. Garrard
200/250v. A.C. gram motors complete
with turntable, adjustable speed 0-45
r.p.m. |deal for 33 or 45 r.p.m. L.P. records,
only 22/6é each.

HOURS OF BUSINESS: 9 am.—
6 p.m., Thursday, | p.m. Open all day
Saturday.

Please print name and address clearly and
include postage or carriage on all items.

COPPER WIRE

ENAMELLED, TINNED. LITZ,
COTTON AND SILK COVERED.
RESISTANCE WIRES,
loz., 20z. & 4 oz. REELS.

All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

Latest Radio Publications.

SEND STAMP FOR LISTS

SPECIAL OFFER

G.E.C. & B.T.H.
GERMANIUM
CRYSTAL DIODES

|Il- each. Postage 2}d.

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 Iron Cored Coil.
RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post |3
A REAL CRYSTAL SET, NOT A TOY

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
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PRACTICAL

WIRELESS

ke, 1956

o

A Three-valve A.C/D.C. Superhet
IR,—1 was intcrested to study the design of the
reflex superhet in your February issue, but, in
fairness to any bezinner who may attempt to make
this recziver, the error in the H.T. supply line should
be pointed out. :
The negative sidc of the }-wave rectifier should
" be corinected direct to the junction of the dropper
resistance, the .1pF condenser and the mains input.—
J. R. CROWTHER (Whitton).

Radio Jack
IR,—I have rececived a query about the ** Radio
) Jack ” in PracTicAL WIRFLEsS for February
and one point concerns the
load resistor. -Apparently.

[

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

At work, we have rccently <onverted all our hand
tools to 110 volts, supplied from transformers having
the 110 volt side centre-tapped to earth to give a
maximum possible 55 volts to earth. This cost a lot
of money which is fully justified in the light cf
experience. .

It has becn my unfortunate lot to have to investi-
gate and report electrical accidents and fatalities and
I have somec knowledge of the subject.—WiL11AM
BuckLey (Luton).

Vibraior Supplies
SIR,—I was very interested in the article entitled
 Experiences with Vibrator Supplies,” published
in the January edition.
Here in Uganda | have

[PPSR S SR )

1 show it as 680 K. in the ’ ALy, 22 lar;ﬁt_'lwlm'x pleased 0 If}wi-ﬂ feadersy 2;)'[" { on many occasions tried
reni Ao . 8 their technical difficulties, we regre t we are urable 3 N a _
G dldg!‘dn) (Flg’ 1) to supnly diagrants or provide wistructions for modifving o ‘LUI OLII' H;F‘ }n[erf_cr
and 68 K. in the sketch commercial or surplus equipment.  We camnot supply & cncc from vibrators. Owing
(Fig. 4). altcrrative details for I'('('(’i;\egs7{55‘(!;’\/}(;(,11/1'2,‘)11520fﬂ;fgfg : to frequent very  weak
YEoT . R WE CANNOT UNDERTAKE TO AN 1 /E S-S S . s

The  correct value is i SV v g TELEPHONE. If o posial reply is required § TCCCPUION here, a large
680 K." | hope this has NOt & stamped and addressed envelope must be enclosed with : amount of amph.ﬁcan'on
caused anyone difficulty in i the eoupon from puge iii of cover. i is necessary, which in-
obtaining results.—J. B. : oo smaranes snemseseemmeed | CTEASES  the interference.

HuGHEes (Liverpool). -

_ Elecironic Painting

SIR,—On page 102 of your February, 1956, issue

you give news of the electronic painting method
now being used in- Hungary’s Red Star Tractor Fac-
tory. The tone of the article suggests that you
regard this as a novel departure. In fact, we, at Dagen-
hzm, have been using this electrostatic principle for
some time on our Fordson Major. We have developed
the tcchnique to the ultimate hoped for at Red Star,
since we paint the whole tractor and not just its com-
ponents.—J. Moorg, Ford Motor Company, Ltd.

Electric Drills
1R—1 think the Editorial in -th¢ March issuc of
PrRACTICAL WIRELFSS on the subject of electric
drilis docs not state all of the facts.

Whether an clectric drill is styled ™ handyman ™
or whether it is a hcavy duty industrial jeb makes no
-difference, the principles are the same, cach is just
as capable of kitling if incorreetly used.

Agrced that they are safe to use ifproperly con-
“nected or mainiained, but unfortunately all too
often they are not. In many cascs [ have found drills,
~apparently earthed, which for onc reason or another
were found not to be. The position is much worse
‘in the case of home usc, too oftcn they are used from
a lamp holder, two-pin plugs and even three-pin
plugs without a continuous earth on the house system.
I know, | see them too often. The reason is usually
ignorance, not carclessncss.

I have such a drill with a three-pin plug and
'my house system has a good continuous carth, but
‘1" confess | am never really-happy using the drill
other than on a-wooden floor."* - | .

I have a 6 volt synchronous
vibrator which, mainly for lack of space, has to
be mounted scparate from the radio chassis and L.F.
smoothing. The vibrator has ample -chokes, so con-
densers werc tried in various positions. A 50uF
across the L.T. input gave a big improvement (this
corresponds to the 100uF mentioned in the article),
and a slight improvement was given by a 0.02uF
from HT.4+ to L.T.+. (The carth is ncgative.)
Screencd leads from the vibrator to radio appeared
to increase interference. A good earth to the radio
chassis made a big improvement, but any carth
to the vibrator (other than via the H.T. and
L.T. leads) caused a large = increase of
interfercence.

I have just completed a radiogram for 6 volts or
A.C. mains operation which may be of interest. It
consists of a Garrard RC80M, three-speced record
changer (6 volts D.C. model), vibratoy, radio tuncr
with 6SK7 (R.F.), 6SA7 (F.C.) and 6B8 (1.F., A.V.C.
and second Det), amplifier with 6J7, 6SL7
and two 6VG6's in push-pull. In addition there is a
US52 as mains rectifier and a 6 volt metal rectifier
for the record®player on mains. The radio tuner
switches offfon records. Thz current consumption
is about 6 amps at 6 volts on either radio or records.
1t works cxcellently on batteries, but I have not had a
chance to try it on mains.

It may be of interest to readers to know that on the
market here Philips, of Holland, have a 6 volt vibrator
unit for sale, which gives off 220 volts A.C. at 50
c.p.s. to operate the A.C. mains Philips threc-spced
record changer from batteries. These units are very
effective and the price here for the vibrator unit is
£8.—PeTER NpAL (Uganda).

11
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A Recording Critic
SIR.—I read with interest the answers to Mr.
Kershaw, put forward by Messrs. Depto and
Chapman, in your March issue. )

Mr. Depto is wrong in thinking that a tip radius
of .003in. is usual for microgroove styli, .001in. for
78.r.p.m. and that the compromise size is .0025in.

A tip radius of .001in. is essential for microgrooves :
.0025in. ic the most acceptable for “all the various
groove sizes ‘of 78 r.p.m. disks and the compromise
is about ,00125in. .

Mr. Chapman considers that jewel-tipped styli -
wreek dises. This is, of course, sheer nonsensc. Het
stat€s as a reason the fact that jewels cannot be
ground to a point. No stylus, whether metal or jewel,
is ground to a.point. If it ‘were it would quickly
break down and would certainly not fit the grooves.

The tip is always ground to a radius, the optimum
being decided by the type of groove for which it is
intended. The end of the stylus should not rest on the
bottom of the groove as would happen were it pointed.

[ hope this letter clears the subject in the minds of
these two rather confused gentlemen and of any-
body who may have been misled by their statements.
—J. ROBERTSON (Manchester, 16).

A Multivibrator Timebase
IR,—Some readers have queried the usc of a
VCR97 tube as the basis of an oscilloscope design.
The procedure commences with the consideration of

PRACTICAL WIRELESS

) June, _419756 B

the sensitivities of the X and Y deflections. One source
quotcs thesc as follows : ’

X plate 600 mm/kV.

Y plate 1,140 mm/kV.

Hence for Sin. deflection the push-puill output from
the timebase would have to be about 212 volts peak
and that from the Y amplifier about [10 volts peak.

These sensitivities are quoted for first and final
anode potentials of 2 kV. and second anode potential
of 350 volts:

Push-pull deflection is simplest achieved using long-
tailed pair ampilifiers. Design information on thesc
was given in the July, 1955, copy of Practical
Television.—H. Guy (Sunbury). 0

’

" Experiences with Vibrator Supplies’
IR,—It scems to me that E. R. Beney, of Ncatis-
head (March issue), is rather sanguine about
the efficiency of his conversion arrangements for the
supply of H.T. Since he gives no figures for the
H.T. voltage used it is impossible to give any accurate
assessment, but it seems probable that his overall
efficiency is in the region of 40 per cent. The fact
that he charges two secondary cells in the process
means that he loses about 30 per cent. input to cach.
and to these losses must be added those of the
rotary converter.

1 should have thought a metal rectifier connected
with or without transformer to his output of 230
voits A.C. would.have been preferable for charging
his. H.T. accumulator.—G. BuibpoN (Chelsea).

0 TONE CONTROLS

(Continued from page 262)

takes place. If they are the N.F.B. will largely com-
pensate for the effect of the tone control, thereby

It is absolutely
essential, for proper working, that this is not ovecr-
looked. Usually, the control can be situated in an
early stage, where N.F.B. is not present.. If feedback
takes place over the whole amplifier, as is occasionally
s0, then the control is best inserted in a single valve
pre-amplifier stage or a selective type of feedback '
substituted, as shown in Fig. 8. If feedback is intro-
duced in an amplifier not previously operated in this
way, it must be remembered that a considerabic
reduction in volume arises with any N.F.B. circuit.
This addition is thus unsuitable except for amplifiers
with ample gain. With powerful equipment great

care is necessary to sce that the feedback circuit is
not wired in’the wrong phase, or violent oscillation
may damage the output valves or spcaker. This will
arise if the speaker secondary is wired in the wrong
phase. When a fecdback circuit is first tried, the
equipment should at once.be switched off if oscilla-
tion begins and secondary connecctions should be
reversed. If oscillation still continues, this is
caused by phase-shift in the output transformer

and a better-quality component is desirable.
Combined Circuits

In a comprehensive pre-amplificr or tone-control
stage, several of the features dealt with may all te
used together. For example, a stecp-cutting filter, as
in Fig. 7, possibly with two or more switched positions,
to select the degree of H.F. adenuation and the
frequency at which it becomes effective. Often two
variable controls, for treble and bass, will be present,...
a_circuit similar to that in Fig. 5 being used. This
gives bass and treble compensation, with steep-
cutting when required. If cifcumstances permit the
occasional elimination of the steep-cut filter (as when
it is required for some stations, but not for others, or
required for rccords only) then a switch can ke
added to disconnect the condensers. or by-pass the
network.

Frequently a bass-cut control is present, usually
taking the form of a rotary switch selecting various
coupling values, as in Fig. 2. A simple top-cut control,
resembling that in Fig. I, is almost always present.
If a comprehensive circuit is to be made up then four
controls arc desirable : treble cut, bass cut, treble
boost and bass boost combined with an optional
stecp-cut  filter, when - circumstances make this-
essential.

.
¢ Practioal Wirelsss,” @eorge Wewnes, Lid.,

Telozrams :
Registered at the G.P.O.

Editorial and Advertisement Offices :

Towor House, Southampton Street, Strand, W.C.2. ’Phone : Temple Bar 4363.
Newaes. Rand, London.

for transmission by Canadian Magazine Post.

” g g 5 g se a4 ™ . it

‘he Editor uill be pleased lo consider articles of a praclical nature suitable for pudlication in ** Practical Wireless.” Such articles should be
Ill'rittfu lfm onze sidepof the paper only, and should contain the name and address of the sender. Whilst the Editor does not kold himself responsible
for manuscripts, every effort will be made to return them if a Stamped and addressed envelope is enclosed. All correspondence intended for

the Editor should be addressed : The Ediior.

Ouwing to the rapid progress in the design of wireless apparatus and to our r
i in our columns i3 not the subject of letters patent.

we give no warranty that apparatus described

* Practical Wireless,” George Neunes, Ltd.. Touer House, Southampton Street, Strand, W.C'.2.

efforis to keep our readers in touch with the iatest developments.

Copyright tn qIl drawings, photographs and articles published in ** Practical Wireless " is specifically reserved throughout the countries

signatory to the Berne Convention and the U.S.A.
Wireless > incawitates ** Amateur Wireless.”

e ——

——peeieaeaaaiagaradichictan, oo

Reproductions or imitations of any of these are therefore expressly fortidden. ** Practical
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HANNEY of BATH offers :—

MULLARD 3-VALVE 3-WATT AMPLIFIER
Gilson Output trans., 25/6 ; Mains, trans.. '35/ ]
kit. 25/- ; Condenser, 23/8. Send for full list.
SCWIRELESS WORLD 7 .M. TUNER (May 1955)
Osmor coilset with IF’s and RDT, 58 6. J.B. type U.102 variable,
14/6. ERIE condenser and resistor kits, low-loss valveholders and
valves. Full list available.
MULLARD F.M, TUNER UNIT
Denco drilled chassis, 21/- ; coilset with IF's, etc., complete, 46/- :
J.B. U.101 variable, 10/9 ; J.B. SL.15 dial/drive assemtly. 25.8 ;
condenser and resistor kits, valves, etc. Full list available.
OSRAM 912 F.M, TUNER UNIT . .
Denco chassis with dial assembly, 37/6 : Denco coilset 1F's and
DT. 44 9 ; 2 gang variable. 17/6. Concenser and resistor Kits,
valves. etc. Full list available.
MAXI-Q DENCO F. M, TUNER UNIT
Chassis set, 7.8 : Coilset, 11,9 : 10.7 Mc s IF’s, 6/- each ; Ratio
discrim. trans., 12,6 ; Phase discrim. trans.. 9.-; .Technical
Bulletin giving circuit, point-to-point wiring, etc., 1 9 P.F.
COILPACKS, DENCO CP 4/L and CP 4/M, 35'- ; CP 3.370 pf. and
CP 3/500 pf.. 44 9 ; OSMOR “ Q HO, 50/5: LM. 40/-; Batt.,
50/- : TRF. 40 - ; HF stage for HO pack. 20 - ; We stock COILS
by Weymouth, Osmor, Wearite, Denco and R.E.P.
OSIRAM 912 PLUS AMPLIFIER
Erie resistor kit: 17/4 ; Erie 1 meg. pots, 4 6 cach ; TCC condenser
Kkit. 55/- ; PARTRIDGE components with loose lead terminations
(includes packing charge). Mains trans, 656 ; choke, 346 :
output trans,, 856 : W.B. components. Choke, 18 9 : output
trans., 32 - ; Denco drilled chassis. 14 8 ; Denco 912 Plus printed
panel. 76 ; pre-amp or passive chassis, 8/-. Full list available.
MULLARD 510 AMPLIFIER
ERIE resistor kits, 27-: TCC condensers, 45-: ~Elstone
mains trans., 36'-: Elstone output trans. (state 6,000 or 8.600
ohms). 45 - ; Partridge components (loose leads), Mains trans..
656 : output trans., type PPO (state 6,000 or 8,000 ohms), 856 ;
smaller version type P.3667. 55,6 : Denco drilled chassis, 196 :
Denco printed panel, 8 6. Full list available. . )
DENCO WIDE ANGLE COMPONENTS. Magnaview chassis
set. 37 6 ; Supervisor chassis. 51 6 ; Magnaview coilset. 412 ;
scan coils WA 'DCAL, 43/- ; focus coil WA FCAL 31 - : width and
jine lin. controls WA /WC1 and WA LC1, 7 6 each ; frame trans,
WA FMAL 21 - ; line trans, WA, LOTI, 42-- ; frame blocking osc.
trans. WA FBTI, 16 -.
Send stamp for lists. Please add postage 2'- to all orders under £3.
(Excess refunded).

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH

Tel. : 3811

Resistor/pot

CONSTRUCTORS build these at

DOWN-TO-EARTH PRICES

PERSONAL 3 u , -

PORTABLE
RADIO
This little set was designed to give you
a real personal portable radio that you

can enjoy anywhere without disturbing
others. Use it on camping trips, in bed,
in your office, or just anywhere.

Send 2/- for layout, Wiring diagram and
Components Price List.

lv SHORT-WAVE RADIO

30/

Picture diagram and instructions
for beginners.

Covers 10-100 metres,

World-wide reception.

Low drain valve.

* % % %

% Assembling time | hr.

This | valve S.W. receiver can be built from our list of components
for 30/-, including valve and | coil covering 20-40 metres. Provision
is made to increase to 2 or 3 valves if required. All components
can be purchased separately and are colour-coded so that the
beginner can buiid this set quite easily.

Send 2/- for specification, wiring diagram, layout .and price list to :(—

R.C.S. PRODUCTS (RADIO) LTD
Il OLIVER ROAD, LONDON, E.I7.  Mail order only.

—— WHY WASTE TIME —

Give that set its best chance
FIT QUALITY COMPONENTS

Catalogue /-

Parts Tor the following : Manual
Osram ‘' 912" Plus Amplifier .., . 4/-
Mullard 1C-watt Amplifier 3/6
The Coventry

2-watt Amplifier .

4-watt Amplifier 1/~

6-watt Quality Amplifier
The Coventry A.M. Tuner Unit 1/-
Denco F.M. Tuner Unit .. 1/6

Complete Component Price Lists will be supplied with cach Manual

COVENTRY RADIO

EST. 1925
189, DUNSTABLE ROAD, LUTON, BEDS.
Phone : Luton 2677 B

THE T.S.L. F.M. TUNER for home construction using Gorler
V.H.F. Unit and I.F.s,  Full constructiondl details in Bernards
No. 134 manual at 2,6 each. FULL PRICE-LIST in our complete
tist 6d. Post Paid.

T.S.L. ELECTROSTATIC LOUDSPEAKERS (Tweeters),
LSH75, 12/6 each. LSH518, 17/6 each. LSHI00, 21/-each. Complete
with instructions and circuits,

WE CARRY FULL STOCKS OF
«“ NORMAN PRICE '’ Publications.
list for details.

BAND Ill CONVERTERS.—-CHANNEL C3, £10/10,0 each,
GILLONE CONVERTER, £10/10;0 each. Post Paid.
AERAXIAL CO-AX CABLE for Band I}, 10!d. per yard.
Send 6d. in stamps for our Complete Price-List, everything for
the engineer, home constructor, etc.

RADIO HAM SHACK LIMITED,

‘“BERNARD "
All post paid.

AND
See our

155, SWAN ARCADE, BRADFORD, |

FRee To AMBITIOUS

ENGINEERS!

Have you sent for your copy ?
‘ENGINEERING

3 =
" oPPORTUNITIES * [WSUR bt
is a highly informative SUBJECT ?

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, outlines the
widest range of modern-
Home-Study Courses in
all branches of Engineer-

Mechanical Eng.
Electrical Eng.
Civil Engineering
Radio Engineering
Automobile Eng.
Aeronautical Eng.
Production Eng,
Building. Plastics,
Draughtsmanship
Television. etc.

ing and explains the GET SOME
benefits of our Employ- LETTERS
ment Dtlapt. l](‘ you're | AFTER YOUR
earning less than £15 a iET
week you cannot afford A :f\:ech!E
to miss reading this AMLCE
unigque book. Send for AM.LP.E.
your  copy to-day— AMIM.L.
FREE. LILO.B.
«=un FREE COUPON c=-n- A.F.R.Ae.S.
Plecse send me your FREE |44-page s B.Sc.
HE¥ ENGINEERING OPPORTUNITIES '+ | A.M.Brit.LR.E.
*NAME . Clézrf gEUILDS
o RT.
' ADDRESS OF EDUCATION
6 e etc., etc.

1 Subject or Exam.
1that iNterests Me  ....iccoveveiriisrenranennnns . N

» British Institvte of Enginsering Tecthnology . B I E I
' 4£09B, Goliege house, 29-31, Wright’s Lane

’ Kensingten, W.8. -~ a
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REGEIVERS & 'COMPONENTS

MAKING YOUR OWN? Telcscopes.
Enlargers, Projectors or, in {fact,
anything using lenses. Then get our
booklets * How to use Ex-Gov.
Lenses & Prisms,” price 2’6 ca.
Comprehensive lists of optical. radio
and scientific equipment free for
s.a.c. H. . ENGLISH. Rayleigh
Rd.. Hutton, Brentwood. Essex.

AMERICAN RADIO Plans and De-
vices. Now available. Hundreds of
new  and startling .devices you can
make. Only desigus of this type
available in UK. Receivers. walkie
talkies. amplifiers. recorders.
eve alarms, etc.. etc. Full lists, data.
illustrations Free for stamp. Send
to-day.—A.P.S. (PW), Sedgeford,
Kiny's Lynn. .

LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE.
Bullingdon Rd., Oxford

MIDDLESBROUGH. Largest stocks on
N.-East coast, Radio TV components.

Kits. Gram Cabinets, Tupe
Decks. Leak Amplifiers. Valves, etc.
Cullers only. PALMERS., 106, New-
port Road. (Phone: 3096.@

BUILD YOUR OWN T/V and leurn
about its operation. maintenance and
servieing. Qualified engineer-tutor
available whilst you are le‘dlmng dlld
building. Free Brochure from E.M.I
INSTITUTES, Dept. PW58. London,
W.4. (Associated with H.M.V.)
B.S.R. Monarch 3-speed Autochange
Units. new, in maker's sealed carton.
guarantee. complele with instrue-
tions, template, suspension springs,
£9/15/-; carriage paid; immediate
delivery. TOM LINS, 127, Brockley
Rise. l-'olest. Hlll 5.1.23.

TELEVISION, 9in. Models. £8/1_l)/-;
12in. Models. £15; all makes working:
carriage paid. TOMLINS, 127,
Brockley Rise, Forest Hill, S.E.23.

OSMOR would like you to have Free

Pructical Wiring Diagrams of the
latest published circuits with full
lists of components required. Send

to OSMOR RADIO
418. Brighton Rd..
(Sec

73d,  (stamps)
PRODUCTS LTD..
Sth. Croydon, Croydon 5148,
advert,, page 239.)

R.F.UNITS, Types
25 or 24, 10/
valves; post 2/6.
Church Rd.. Moseley,

ALL DISTRICTS,—Television
nicians as Technical Ageuts. Write:
TELEPATROL L1D,, West St.,
Epsom. Surrey.

THE HIWAYMAN. A
Portable Radio for the
structor; all-dry 4-valve superhet
with Ferrite rod aerial; easy wiring
diagrams and instructions, 1/6 - (post
3d.). DIO EXPERIMENTAL
PRODUCTS LTD 33.
St., Coventry.

25/-;
with
6¢

—2;7 or 26.

brand ncw
EW.S. cCo..

Bir mmglum

new super
home con-

Much Park

[}

{ -
WALNUT Radiogram Cabinets of

distinction; stam det'u‘s R. SHAW.
69, Faulop Rd
MIDLAND BAND i GONVERTERS.‘

—Complete kit of parts for “ Ww "
and *‘ Teletron ” Converters,
ing Teletron or Osmor Coils,
valves, drilled chassis and wiring
diagram, 45/., p. and p.
above, with power pack kit. 70 o,
p. and p. 1/6; Teletron and Osmor
Coil Sets, 15/-; Drilled Chassis, 3/9,
p. and p. 9d.; Matched Pairs. 6V6G
and GT, 17/- per pair, p, and p. 6d.
R. J. COOPER, 32, South End.
{CRO 9186.}

Croydon, Surrer,

magic |

© 9/11 e¢ach, post pa*d

" | and J4thy,
Tech-

includ-
2 EF80 «
"STREET RADIO.
1/-; as

_* PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

| SEND TO-DAY for our

RATYS 3 B8 per diue a1 pard
thereof, averase five words ta line,
mimmum 2 lines. Box No, 1 = extrea,
Advertispments must be prepaid and
addressed 0 Advertisement
Manager, ''Praclical  Wireless.”
Tower  Jlouse, ™ ampton St
Strand, London. W. (.2,

SERVICE SHEETS, T.V. and Radio.
over 2.000 models, salc or hire; Valves
nnd Compom‘ulq S.AE. with  en-
yuiries, W J GILBERY 24, Frith-
ville Gardens. London, W. l"
EX-A.M. High Tension Bqlteuos all
perfect and guaranteed. 120v. small

46, 90 x T, 5/6, 67% 46, 60v 2 .,
221 2/., etc., etc.  Stamp for full
list. All incl p,_ and p. DIGGINS,

128 Radnor St.. M/c. 1o

AMERICAN MAGAZINES. One year's
Audio.’ 35/-; ‘* High Fidelity,’” 50/-.

Specimens 4 - and 5/-, respectively.

Full list from WILLEN LTD. (Deprt.
101 9, Drapers’ Gardens, London,
EC2
ELECTROLYTICS dplcn\ voltage,
size, type of mouutmg price. post
Ipm‘d 250 4 250, 6v. lin. x 2in
fug. 1/6; 1.000 + 2,000. 6v. 1 x 3
clip, 3/9; 250. 12 s X 1. cliip, 1/9;
300, 12y, % x §, W E. 1J. 25v.
$ox 14, clip, 1/3; 25. i ox 14,
W/E. 1/6 500, 50\' 1 x
53 + 59, 150v, 1} x 2. ¢
’75 ?50\ 1t x 3, (l\p

X 2. clip. 3/-; 1

1" x 4} clip. 8/3 lG °
425, lug. 4/3; 8.
15 - 15, 450v + 20.

4/3; 20 4- 10, 450v. 1 x 3. clip. 4/+;
B 500v. 1§ x 2%, elin. 2/6; 232 -_32

8. 350/425v, 1;{ x 3. clip. 5/-; 32 4
3" 4+ 2, 350/425v. 13 x 2,
4/3; 5. 189v. § x 1}, i
8. 450v. 1 x 2, clip 3/9;
425v. 13 x 3. clip. 4/-;  Photoflash
Type. 1.000 mf. 200v. wkg.. 13 x
43}, clip, 126; all Ali Cans. some with
sleeves, all voltages, wkg.. sure where
mark: new  stock, guaranteed.
Telev;slu'l Chassis, cadmium plated
steel. size 13 x 13 x 2lin.. complete
with 13 valveliolders (9-B9A Pax.
1-B9A Cer.. 2-B7G Cer.. 1-Int. Oct.
Amph.), 2) various tmv strips. cut
away for metal rec.. linc trans., etc.,
front and rear
tube mounts to fit above chassis. 3/-
pair, post paid. P.M. focus Magnets.

i wide angle. tetrode tube, fully adJusl-
| able, 12/-

post paid. Scununv Coils.
wide angle, with mounting lugs 19/6,
post paid. Vision I.F.s (2nd. 3rd
freg. 34 me/s. siug tuned.
size 13’16 x 1316 x 2lin. can, set
of 3. 5/6, post paid. Mains Trans
340-220-0, 220-340v. 220mA. 4v 6.54,
dv 3A, 4v 1.5A., 2v 1.5A. 4v 6.5A,
Pri. 0-205-225 -245v. 30/-, postage
paid. Mains truns 250-0-250v. 120mA.
6.5v 2.5A. 6.3v 'O.6A., Pri. 0-110-125-
151-205-225-245v: 17/., Dostage paid.
RADIO CLEARANCE LIMITED. 27.

Tottenham Court Roud. London, W.1.
tTelephone: Mlls(“llnl 9188 '
IN PERFECT WORKING

T.V

ORDER from £14, carriage paid; all
makes; many sets suitable use any-
where. Impossxb‘o to show complete
stocks lhere. Send s for lists of
latest barzains. Marconi £14,
9in. Ekco £15, in. Ekco £22/10/.
12in. Ferguson £231, THIS IS
A  GENUINE OFFER — NOT A
** CATCH.” 100's SOLD EVERY
WEEK. Callers welcomed. HIGH
284-6. High Street,
{Phone: CROydon

Croydon, Surrey.
‘)015 )

Radio,

SERVICE SHEETS for
T.V. Components, Valves, ete.,
supplied. Send  stamp  for  list.
M. TOY, 6, Wryrkebeek Cardens.
Leeds, S. &

hire.

| guaranteed.

| TOMLINS.

June, 1956
stock list -ﬂf
T.V. and Radio Bargains, C.R.T

Valves, Speakers and all Components

| We are the cheapest people in the

All goods sold by us ar
VIDEO ELECTRONICS
(LONDON) LTD. Dept P.W. 16/72
Bacon Street London, E.1

CTOIL PACK, 3/9. Bargaln parcel incl .,
2.gany ('onds pair 465, I1.F.s isimilar

trade.

drawing) and dlal post 2/- Sveakers
8/9. 8in. standard. 2-5 ohms. P.M
Ideal extension., post 19 VHE
1124 Receiver, 7/6. 6-channel switch
gy, X-W.D_ receives T.V, sound,
solice, amateurs. 30-40 mc s. LF
7 mc.s Free drawing. less valves
slost 2/6 V H.F. 1125 Receiver. 7/9.

Uomplete with valves and drawings
past 2/6 X-W.D. DUKE & CO_ 611
#omford Rd.. London. E.12. {Grangc
wood 6577

ENGRAVING, —Amateurs and trace
surplus  can b undertaken by
geting m _ touch will A Ci
ENGRAVING. now at 292, Earlsfield
Rd.. London, S W.18. tBAT 9897 1

(El)gl"‘\(‘rs to well-known makers of
Electronic Equipment used by the Air-
craft Industrv. A.-W.R.E.. etc)

| GUARANTEED TELEVISION 12in
models, first-class picture. 5- channel
£30 each: carriage paid THE
GRAMOPHONE SHOP. 19-21. Broci-
lev Rise. Forest Hill. S.E.23.
SEVERAL EARLY MODELS g.n.

| Television, complete and most v

working, £5/5/- each; ecarringe paid.
127, Brockley Rise. Forest

Hill, S.E.23. (FOR 5497.)

VIEWMASTER CONVERTER SWITCH
fine tuner, coil mounting plates an(l
tag paml complete, 27/-, DENCO
(CLACTON! LIMITED. 357, Old Road.
Clacton-on-Sea, Essex.

FM—KIT SETS, Type Pi. combines
med. wave and power supply with
push-pull output, price £19. Type
PA for FM only, £5 Completed
reeeivers : A £7/10/., P4 £23. Kits
are alighed for you. Guarantecd
valves and components. Demonstra-

tions at Marlborough Yard, Archway.
N.19.

HOLIDAYS

JERSZY HOLIDAY. —Ham_ Shuck:
plioto darkroom: s.a.c. for brochure.
GC3KPO, *“The Linco:n.” 3.

Savinurs  Rd.
VALVES
ALL TYPES of

new radio valves
wanted, small or large quantities:
cash payviment. R. H. S. LTD. (W),
155. Swan Arcade. Bradford. 1.

WANTED, Valves. EY5l. ECLSO.
KT61. 6U4GT. PL81. 35%4. etc.. elc..
prompt cash. WAL

CARVIS LTD..
103, North Street. Leeds. 7.

ALL TYPES of Valves required for
cash. State quantity and condition.
RADIO FACILITIES LTD., 38, Chul-
cot Road, N.W.l. (PRImrose 9090.

BOOKS

1.P.RE. TECHNICAL PUBLICATIONS,
6.500 Alignment Peaks for Supm~
heterodynes, 5/9, post fres. Datu
for constructing TV Aevial St'cn"th
Meter, 7/6. Sample copy. lie
Practical Radio Engineer. quarterly
publication of the Institute. 2/.;
membership und examination data.
1'-; Secretary, I.P.R.E., 20, Fairficld
Rd.. Londou. N.8.

FOR SALE

SERVICE SHEETS, Radio/Tele., ctr.
Ex dealers’ stock. Grand oppmtun ty
S.A.E. with enguiries to: F.IE.L.

80, Oldfield Rd., London, N.16.

p.o.

BACK ISSUES P.W.. P.T.. 1/,
List. 21, Manor Way, Nth. Harrow,
Middx.

Meadaaakicanradiohictarg ~aMm



www.americanradiohistory.com

" lune, 1956

PRACTICAL - WIRELESS CLASSIFIED ADVERTISEMENTS

285

AMATEUR CLEARANCE. — QA12P
Amplifier, new .condition.” Weston
type 432 wattmeter, Taylor model 90
multimeter. Box No. 272, cro
PRrACTICAL WIRELESS. E

SITUATIONS VACANT

‘The engagement of persons answering these
advertisements must be made through a Local
Qffice of the Ministry of Labour or a Scheduled
Emploument Agency if the applicant is a man
aged 18-64, inclusive, or a woman aged 18-59,
inclusive, inless he or she, or the employment,
is ercepted from the provisions of the Notifica-
tion of Vacancies Order, 1952.

ELECTRONIC APPRENTIGESHIPS.—
The Ministry of Supplx invites appli-
cations for Electronic Apprenticeships
tenable for five years at the Radar
Research  Establishment, Malvern,
Worcestershire. Applicants should
normally be 16 and under 17 years

of age on lst September, 1956. They
should be in possession of, or be
studying to obtain. in 1956, the

General Certificate of Education at
Ordinary level, with passes in four
subjects, including Mathematics and
Physiecs for other Science §ub1ect
covering Physics). or be of equivalent
educational standard. Technical
Schoolboys are eligible to apply pro-
vided they have exemption from S.1
stage of the Ordinary National
Certificate. Forms of application and
further particulars may be obtained
from MINISTRY OF SUPPLY, D.T.O.
{Industrial), 66/72, Gower Street.
London, W.C.1.

RADIO TECHNICIANS required imme-
diately by Air Ministry for service in
Ocean Weather Ship.based Greenock.
Voyages approximately 1 n'_gonth,
then 11-21 days in port. Applicants
should have sound knowledge radio/
radar to third year City and Guilds
Telecommunications Engineering and
practical experience in maintenance
of ground radio, D/F_systems and
radar installations, Duties include
radar operation. Engagement, sub-
ject to trade test, non-pensionable
at first. Inclusive pay at age 28
and over is £506, rising by annual
increments to £605. Lower rates
below 25. Additional pay for excess
hours. Food and accommodation
free on board ship.
6 days’ leave between voyages.
Applications, stating age, qualifica-
tions and experience, to the SHORE
CAPTAIN. Ocean Weather Ship Base
(W.S.5)., Great Harbour, Grecnock. _

Minimum

TELEVISION AND RADIO Service
Engineer required, good salary and
prospects. JONES, Cobham, Surrey.
(Phone: 176, or 3004 evenings.}

RADICG AND TELEVISION
COMPONENTS

5 All parts in stock for:
Viewmaster, Soundmaster, Teleking, etc.
’ Easy Terms available.

2id. stamp (only) for Catalogue.

| JAMES H. MARTIN & CO.,
FINSTHWAITE, NEWBY BRIDGE
ULVERST 1 NS

ANNAKIN’S BARGAINS

Waveform Generator type 40. 1—6V6G,
2—8Ps1. 1—EF50. 1—EA50, 2—potms. relay,
metal tubulars, etc. New. £1 post free.
Modulator BC456B with 12J5,1625, VR150 30,
valves. Less dynamotor and toprelays, 22 6
post free. RF unit type 24. 3—VRE5.
Switched Tuning. Used. 119 post free.
12 Mc s I, slug tuned, in screening can.
1/7 post free. Most of previous bargains
available. Money back Guarantee. C:W.O.
only. Free Lists.—

.25, ASHFIELD PLACE, OTLEY, YORKS.

ASSISTANT ENGINEER.—E ectronic
Engineer required for. Calibration
Department. Varied and interesting

work on electronic test equipment for
electric automatic pilot. -~ Able to
work from engineers’ manuals and
drawings. ~Salary according to age
and experience. Write,+ giving full
particulars, to: PERSONNEL MANA-
GER, - Smiths Aircraft. Instruments
Ltd.. Bishops Cleeve, nr. Cheltenham,
quoting ref.: 67/EN/PW.

PLYMOUTH
TECHNICAL
Road,

AND DEVONPORT
GOLLEGE, Tavistock
Plymouth. Radio Officer’s
Course. The next full-time- course
leadihg to the P.M.G, Certificates
will commence in September, 1956.
Application should be made as early
as possible to the PRINCIPAL.
giving particulars previous
education.

of

WANTED

REQUIRED, ° Amateur Wireless.”
No. 589, Sept. 23rd, 1933. Write to
Box No. 271, c/o PracticaAL WIRELESS.

VALVES WANTED, all types. State
gquantity. condition, Prompt cash.
HERMES RADIO, Glazebury, Man-

chester.

EDUCATIONAL

WIRELESS.—Day and Evening Class
instruction for P.M.G. Certificate of
Proﬁcienc& and Amateur Wireless
Licence, orse instruction only if
required, also postal courses. Apply
B.S.T. .. 179, Clapham Rd.,
London. S.W.9.

MERCHANT NAVY Wireless School,
Overseas House, Brooks’ Bar, M/cr 16.

WIRELESS. See the World as a
Radio Officer in the Merchant Navy;

short training period; low _ fees;
scholarships, etc., available. Board-
ing and Day students. Stamp for
prospectus. ~WIRELESS COLLEGE.,
Colwyn Bay.

THERE 1S a national shortage of

Mercantile Radio Officers. Why not
make Communications your career?
You can be assured of a sea-going
appeintment  after qualifying at
THE SCHOOL OF MARINE RADIO
AND RADAR {AS.T.), Hamble.
Southampton. For details apply
Commandant. quoting A.12.

RADIO AND ELECTRONIGCS Corre-
spondence School. Easy postal
courses in radio and electronics;
our courses are specially prepared
for the beginner; moderate fees.
Syllabus free. Write THE SECRE-
TARY, Radio and Electronics Corre-
spondence School, 68 Nina Drive,
New Moston, Manchester, 10, Lancs,
THERE IS A GREAT FUTURE for
gualified Radio, Television and Elec-

tronic  Engineers. This is your
opportunity to train for a well-paid
career. EM.I. Institutes offer a

3-year course in Telecommunications

Engincering commencing September
11th, On successful compjetion
employment is assured. Full details
from E.M.I INSTITUTES, Dept.

svwza& 10, Pembridge Square, London,

T/V AND RADIO.—A M.Brit.I.R.E.,
City and Guilds. R.T.E.B. Cert., etc.,
on ‘“no pass-—no fee' terms. Over
957, successes. Defails of exams,
and home training courses in all
branches of radio and T/V; write
for 144-page handbook free. B.LE.T.
(Dept. 242G), 29, Wright's Lane,
London, W.8.

FREE ! Brochure giving details of
Home Study Training in Radio.
Television, "and all branches of
Electronics. Courses for the Hobby
Enthusiast or for those aiming at
the A.M.Brit.I.LR.E., City and Guilds,
R.T.E.B., and other Professional
examinations. Train with the college
operated by Britain's largest Elec-
tronics organisation. Moderate fees.
Write to E.M.I. INSTITUTES, Dept.
Pw28, London, W.4,

VACANCIES FOR SKILLED
CRAFTSMEN IN GOVERNMENT
SERVICE AT CHELTENHAM

Experienced in one or more of the

following : .

1. Instrument Makers with fitting and
machine shop experience in light
engineering.

2. Maintenance of radio communication
receivers. .

3. Sub-assembly lay-out, wiring and
testing of radio type chassis. |

4. Cabling, wiring and adjustment of
telephone type equipment.

5. Maintenance of teleprinters
cypher machines” ~and
telegraph equipment,

6. Fault finding in,”and maintenance of,
electronic apparatus. ‘

BASIC PAY : {8 Ils. 4d. plus up to
£2 10s. merit pay, assessed at interview
and based on ability and experience.

or
associated

Opportunities  for
pensionable posts.

permanent and
5-day week—good working conditions
—single accommodation available.
Apply to :
Personnel Officer, G.C.H.Q.
(FOREIGN OFFICE),
i 53, Clarcnce Street, Cheltenham.

AADAN\N amnﬂeaﬁmm"

CITY AND GUILDS (Electrical, etc.}
on '*no pass—nd fee” terms. Over
95¢% successes. For. full details of
modern courses in all branches of
Electrical Technology send for our
144-page handbook—free and post
free. B.LLE.T. (Dept. 242A), 29,
Wright's Lane, London, W.8.

THE INSTITUTE of Practical Radio
Engineers” Home Study Courses are
suitable coaching text for I.P.R.E.
and other qualifying examinations.
Fees are moderate. Syllabus  of
seven modern courses post free from
SECRETARY. I.P.R.E., 20, Fairfield
Road. London, N.8.

A.M.l.Mech.E., A.M.Brit.l.R.E., City
and Guilds, etc., on " no pass—no
fee ” terms; over 95% successes. For
details of exams. and courses in all
branches of engineering, building,
ete., write for 144-page handbook.
free. B.LLE.T. (Dept. 242B), 29,
Wright’s Lane, London, W.8.

THE WIRELESS SCHOOL.
Evening and * Radiocerts”
Courses. s.a.e. for prospectus.
DIRECTOR. 21, Manor
London, N.7T.

ASTRAL RADIO PRODUCTS

CHOME RADIO,” 32 page illustrated
booklet. Simple wiring instructions for
Crystal Set, 1, 2, 3 Valvers, 2,-, post 3d.
TRF COILS, Specified for 'RBedside Push-
putton 4, * Alli Dry 3 Band, 3," " Push-
button 4," etc.,, 6’6 pr. post 6d. Push-
button Unit with modification data 7/-.

PDUAL WAVE HIF Ceil. Sbpecified for
s Swmmer Al Drey.Portable,” " Modern 1
Valver,® 'Mfulorn 2 Valver,” "B 7 G Battery

Day
Postil

THE
Gardens.

™M ure,’ ete.. 4'3, post 3d.

3¢ Miniature,1" X 1{"x2}" in cans. Extra
hig] ’ Special offer. 8 6 pr., post éd.

K €Ol * AC. B'pass 3.’ 3,3 each, post 6d.

FRAME AERIALS. M W., 5'-, post 4d.
11.F. Choke (Osmor Q.C.1). 4/-, post 4d.
Crystal Set Coils, L. & M.W., 2,8, post 3d.

82, Centurion Road, Brighton

T
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VALVES

SAME DAY SERVICE
All Guaranteed New and Boxed

1.4v, midget, 1R5, 185, 1U5, 1T, IS4, DAFIL.
DF91, DK9!, DL82, DI ; any 4 for 276

1ATGT  16SNTGTS 6/DHT/ 86 HVR2A 7
12,6 6U4("T1.> - D32 12 6 KT33C
GT11 i J)KS"J 76
11/~ bVGGT .8,DL33 116 K161 14 8|
uL.GTl /8|6X4 DLSS 11/- KT63
INGGTIL 6635GT 6/9|EABCE0S~ MU 8 -
1R5 88T //EBI1 6 9P61 56
185 73705 8 EBC33 7 8 PCCE410'9
1T4  73iC6 '8IEBC4110.- PCEB) 99
1Uo 73T /8 EBF80  [PCI82
9-757 9.6 106 116
dQuG'I' Y4 8’6 ECCI0  PEN
10C2 10~ 16~
354 /610l 10,-|RCC8L 10~ PENIG 7 -
3v4  8'610LD1L  [ECC8310/6/’Lys 23
AUAG 10/6/RCCO1 6 - P11 1
5Y3GT .x0m4 14/6(ECH135 ~ IPI82 976 |
524G 9,- 12A ! 1191183 12°6
6AK5 5- 17\07 J6LCHI2  PY80 10~
BALS  6.8/12)7GT 10/6 PY81 10:-
10:8 ECH81 9'6 PY82 9,8
112K7GT9'6 I‘CLBO 10,- D730 18-
12R8GT 137 U2
26 8 U2 18
| 12QIGT mr"m B8 U2 15
: 8 1iIr40 18/6 US0 "7
11273 7'§EF4l 10- U8 7'
N1 109 FI42 1410404 9.2
10/- 5TL6CTS8 RIG0 7.8 UAI42
12/8/2574G 98 EF80 10+ 11 ¢
7/6/351.6GTO/6|ELI'B5 9'6)/UBC4I 9 -
-13524G T8 61 BI'EG 13:6/UCHS2
6J6 8, 3575GT 9/~ 78 10
GITCT 78 TOLEGT 8 9IS 5-UF) 8
6KTG 8- (85228 K132 66 U141 10
6KGT 6 - DL 3/61KL38 239|UL7 11
6KBG  8'/DI5  7-/ELU 116UV "9~
GKSGT 9°6' DAC32  [EYHl 128 WiT  5-
6L18 106 118740 8'6 X709 126
6LD20 9/6/DCCY0_9,- EZ8n 9’ 78
GQIGT 9,6 DI'33 11 6'G732 76

Postage 5d. per valve extira.

READERS RADIO

24, COLBERG PLACE, STAMFORD

PRACTICAL WIRELESS

FIRST-CLASS
RADIO COURSES

GET A CERTIFICATE!

QUALIFY AT HOME—IN SPARE
TIME

After brief intencely interesting study
—undertaken at home in your spare
time—YOU can secure your proe
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

—~—— FREE_GUIDE ———

The Mew Free Guides contains 132
pages ofinformation of the greatest
importance to those seeking such
success-compelling qualifications as
A.MBrit.l.R.E,, City and Guilds
Final Radio, P.M.G. Radio
Amateurs, Exams., Gen. Cert,
of Educ., London B.Sc. (Eng.),
A.M.I.P.E., A .M.I.Mech.E.,
Praughtsmanship (allbranches),
etz., together with partizulars of
our remarkable Guarante: of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. It may well |
prove to be the turning point in your l
career.
FOUNDED 1385—~OVER |
' e 150,000 SUCCESSES ===t
NATIONAL INSTITUTE OF
ENGINEERING
(Dept. 46|), 148, HOLBORN
ON E.C.

HILL, LONDON, N.l6. STA. 4587

June, 1956

ENSON'S
ETTER
ARGAINS

Forfatie RADIATION MONITOR
18

—

D 15 0

with jeiger ; Vo A inpnat, £12:10°-
METERS, I N, M b dial
nu sh it .. SPLITTERS, 1 .

i uew, 13:-6. RX159
Co. L YR, 1°CVEE,
LF. AMPLIFIER 178 (far thix). 160

10,4, with uves, 15°- (nostage 24 vachi.
AERIAL RELAYS (co-uxial E ! V.. 78
DYNA-MOTORS, Jn.('.. ¢ in -ut 5o v, RO

mA. eutput, 108, FHters for lh:-\e 2.8
CLOCEKWORK iatactors uu]'uhe, per s

88 1.3 A e sall, 96, R1356, new
impteved ty 378 (carr. 3 )‘ R13924,
DAMAGE IP\” THRE. L0050 w12 vilves

tsed, gowl conditlon, £4 (curr. H) . Throat,
vk, 1RA,L new. 2 8. CONDENSERS, 1:k.
tubutar, 0.1 8 NG el v, 9d,
€ #.05 kY 1.5 kVw,

TEANS ORHERS S-S0 v
i». RESPONSER, RDF1.
valves, 15'- (e, 7/G)

%, 25 - (carr. ') BENDIX
4 Wavebands Linigr, Med.
u. Kvalves. New. £4 (carr. {0

seati. 1'8. R1355 LF Sivips ouly
wvomplete with valves, 25 - less valyes
l.‘!,& (poxt 2 by, BRAND SEW R.F. U‘ll’l“
26 o 27, 27 6 Pustige 2 6) @

. Seited, 10 8. MGTORS. Xyneh.
1o valon' v, 50 . New, 10°-. Brl]-
Hiulwood. 9d. Lam,:holders. ..,

@i

C. T8 by I me o, canmerl. new
113. R]15a Collpacks. néw. 12/8. Uned, 98,
POWER PACK. new 204 "11' v ALCD inpant
Output. 230 v, 1Le, 8o mA., A anal Py
1A, D 40°- (lur"‘

AUTO-TRANSFORMERS, 11620« B (6,
New. 80/-. CONTROL BOXES, lti Nwitcher

with clockwark motor and selay release. New

10 '8 (pusy_2/6). CHOKES, K. Verrauti. L0,
130 mAL Nereened. 78,

1ist and enguivies, S ALH. please ! Teiras

(LW, Postage extra. Jrwuedinte despatehe

W. A. BENSON (PW)

393 Rathbone Road, Liverpool, 13
STO 1604

“PERMATIP”
AND
“PERMABIT ”
INSTRUMENTS
FOR

GREATER
SOLDERING
EFFICIENCY
*

The soldering bit which maintains
its face indefinitely without atten-
tion. 25 maodels available for mains
or low voltage supply. Bitsizes 3/32
to 3/8 inch. Full details in booklet
S.P.10 from sole manufacturers :—

LIGHT SOLDERING
DEVELOPMENTS LTD,

106, GEORGE STREEY, CROYDON,
SURREY. Tel. CROydon 8589.

2 K (\1\ TRLEW ()l AD I'O s, \e\\ Bo::ed.
10 -

14 1., MOTORS, New.  Irustrated
export. Ball bearings, 1.425 r.p.m.. 250 volt

A.C. 97 8. Carriage Paid
TBY8 TRANSCEIVEIIRN,
vibrator power unis. £b

23 30 me s with
‘Phones and mike, |

15 -. Carriage Paid
1 4in. DRILLS, New Guaranteed
£51 6. Cairriage Paid. |
GO TYPE ILANDSETS, 8.6, Post &
Pke. 1 6.
ADMIRALTY SOUND rPOWE "
LEPHON as advertised ab 57,6 cach).
Om price 19 6. Post & Pkg. 36
15-01M I'Itl<\\l BE TYPE LOLD-
& SPEAKER LN Pt)dt & Ple. 26,
ACON CRYS Compl ete,

+ MIK

| sound johs. , 4:ift. <"|ﬂ'ned
Post Paid

P EMMERSTON ITRNTERS,
16in. long. New. Slightly
Post Paid.
CHILTON OVERLOAD 1%
30 and 50 amp. Easily rew
currents. 5 6. Post Paid,
TWIN SCR ED CARLLE,
sheathed. 1

lead. 25.-,

210 volt 2 K.
soiled. 16 8.

und for ocher

Extevior

L bl & A0 4

VIEW MESTER
BAND III
CONVERSION

We can supply complece kits from stock
for the converter described in ' Practical
Television.

Complete converier kit with new BVA
Valves £9.4.0. (Credit terms : Deposit
£€1.6.9 and 7 monthily payments of £1.6.9.}

| Complete converter kit with surplus valves.

LAY TRIPS.

£8.2.0, (Credit Terms : Deposit £1.4.0
and 7 monthly payments of £1.4.0)

Kit for conversion of the View Master
Sound/Vision chassis, £2.0.0.

, We can supply separate components and

Money back gu’\ranm’c on everyihing. !

| When in Exeter call and see our large stocCks

ELECTROSURP

120, Fore Street, Exeter.

1-Finger Pianists
Build your cwn electronic keyhoard
and play everythinz! &end lor free

leaflet. ‘Guitar, cello, fute and trumpet
are all easy. Write now..,

C&S,10 Duke St., Darlington,
Co. Durham

o~

Separate price lists available on request to

J T F'LME MAYPOLE ESTATE,

BEXLEY, KENT,
Tel. Bexleyheath 7267.

Phone Excter 56637
F M and Hl Fl Components‘
DENCO F.M. TUNER  circuits Is. 6d.
RADIO CONST'TR. F.M. 2s. 0d.
MULLARD AMPLIFIERS T 35 éd.
OSRAM 912 PLUS 4, 0d. {

MAAAM=ae ke tadiohisto Ao

our fully detailed list is available on requess.

WATTS RADIO

8 Apple Market, Kingston-on-Thames,
SURREY

Telephone : KINgston 4099.

- rasssssssaa

MORSE GDDE Trammg

Send for the Condler
BOOK OF FACTS

It gives details of all Courses which include
a Special one for acquiring amateur licence
CANDLER SYSTEM CO. Dept. 5LO
52b, Abingdon Road, London, W.8.
Candler System Co., Denver, Colorado, U.S.A.
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RECOL, PLAYERS
AMBLIFIED BIAYE
GRAM MOTORS !

:
RS!

cleared ab less
than half

price.
3- spoed ‘Gram
Motors by
well -'knm\‘n
manujacgurer.
100 125, 200/
250 AC mains. 23% 45, 78 r.p.m. and
neutral by selector Wunh. 7 guinea
value ! Our price £3.1
3-speed  Record Pluerﬁ " fitted Acos

turn-over HCP 549 pick-ups, with twin
sapphire styli.  Rexine case with lid.

TYVYVYVYeTrTrvwywy)

TELETRON  COILSETS .
FOR
VIEWMASTER CONVERSION

(P.T., Dec., '55-Jan. '56)
Bands_ I and 1. Coilsets as specified.

—Comprising—

fitted clasps and handie. Worth 10gns. !

Qur price £7.15.6.

Carriage. Packing & Insurance, 5'6.
RONALD WILSON & CO.

12 Bridge Steeet. Worcester
SHORT WAVE

HIA.- » EQUIPMENT

Noted for over 18 years for .
B.W. Receivers and Kits ol Qualiu.

—_——

Improved designs with Denco coils ¢
One-Valve Kit, Model “( * Price, 25/~
TWO » " w CE" . B0~
—_—

Al kits complete with all components,
accessories, and ¢ instructions.
Bejore ordering cail and 1hspect &
demonstration  receiver, or  send
slamped. addressed envelope  for
lde:scxumve catalogue.

“H A.C."" SHORT-WAVE PRODUOTS
Wept. THY. 11. Old _Bond Street,
1

London, W.1.

Tuner kit, métal screens and cover,
and 1.F. coil kit. Coded coil formers
for easy reference.

London versicn for Channels |, 2

nels 3, 4, 5 and 8.

Complete Tuner and L.F. Coilsgts,
49,6.

THE TELETRON €O., LTD,,
266, Nightingale Road,
London, N9

HOW 2527.
e e e e e i e

and 9. Midlands version for Chan- .

Broadcast in Your Own Home

"Fhe ew lllt:hly
Nensitive Micro.
phone mcr)rporahmg
a specially wound
transformer de-
signed to mateh any.
HRadio or Radiogram,
mains or battery.
Hours of amusement,
at a party. good fun
for all the family.
Suitable for baby
alarms and many
- other purposes. Not

a toy but a guaranteed working instru-
ment. Full instructions  enclosed.
Made to vell at 21 -, ProsT
ok e 1 5/' FI{EE.

Trade supplied .

E. CLAPSHAW

369, uin,

Alevandira R, Muswell
London. \.10.

SPARKS”  DATA  SHEETS

& ull\luu'lmndl Sheets of Guarantecei
an fested Radio Designs,

Batlery ()m-v.lll-(l

1O 25, 1-V. M L, Waves,

Fine Phone 8igs,

V.

1.023. 1-V. Med Wave Portable.

Lo 3l. 2-V. M L. Portable Fine Range.
Loy o0, 22V, M L. Most Widelv Praised.
1.0 35, 4-V. M [,, T R.F. Range and Power.
1.O 2. 4-V, All-wave S.H Compart.
DX.2. 2-V. Short-waver, Really Good.
Dala Sheets, cte., lor above, 8- cach.

Toat Free.
MULLARD 510 AMPLIFINR
The Sparks’ verslon, with Separate Control

Unit. is noted for its simplcity and
efficiency. 12 Sheet. etc.. 3 &,
MANY OTHER DESIGNS AVAILABLE.

SKND 2id. STAMP FOR DETAILED LIST.
All Components & Chassis  Avallable.
.. ORMOND SPARKS (P),
Valley Road, Corfe Castle, Dorset.

CABINETS &
HI-FI EQUIPMENT

We can supply any caBinet
to your own specification

ARE YOU SURE

Only one in a hundred home-built receivers,
amplifiers and =0 on give ot their best.
Remember, just one ina: curate component
will ruin performance. 1s that 1,000-ohm
resistor 800 ohms or 1.200 ohms—at some-
1hing in between 2 With 20 per cent. toler-
ance it could be any of these values.
our Res Cap, Bridge, complete in every
detail foronly 31 6. will check every resistor
and condenser auickly and accurately.
Here are other items from our range ol
famous test gear Kits, at the lowest prives
in the world.
Spol Frequency Sig. Gen., 35'-. Tnductance
Bridege. 42 6 Audio-F quucm y Bridge,
38'8. Twin Multi-ome
Post and packing 16 on all kits.
Send stamp for dlustrated Hats,

RADIO MAIL, Dept. R

RK34—~THE VERSATILE VALVE AT
THE GIVE-AWAY FRiCE! -

Double iode, teerd for beab push putl outpat aml
Sopliler
Oy

full-wave 1
i .
post |
BARGAINS IN TOP QUALITY VALVES'
MAKERS CARTONS : 59 :

diner du INWL Feouonaeal
Twe RK-i'~ with holders.

58,

59 HKul. 235
UNUSED EOXED L24n, l 3
GQILT. T8 I n it

S [ ot
26 losy b
both 2d. ea

.m-l ittt

b pf, $ O

3 i~ carbi,
6 MFD. 1,000+,

WKG. 2.000v. TEST. 2'9. post 17~

- i Low LOSS COAX. latrt celbidar oy e,
h 6, Raleigh Street, Nottingham | .l fiand | uriir. ga. v o
= COAX FITTINGS.
a- 1,8 : ontiet b 4 8
Line ¢ounerctor guerianent joiny. 1 3.
i B WIRE WOUND RESISTORS 1Silicone coatad).
Contemporar Q P 0, Fow, 1530, 2060, 250, 550, S0, e, 15k, 2K
. potary HIGH QUALITY RV
iGw y 9
18 oak veneered with mahogany 10w 23 WK w281 10 w. 26!
interior, normally was hrifshed wt £9 15,0 SOUND REPRODUCT'ON JONES PLUgS AND SOCKETS. (v way or 10 way),
o B Tess covire, Bd. .
Availuble in iy chade to (New Mullard 5-10, etc.) SLEEVING,  AwotGuent of 4 cnluiis, Than | to 2
oraer b choht c1ba cost. ! i, bare, 56 b 2 8 tpost Gl ). (2 groes jale, 0
We car supply and Lit,into.any cabinct all. 3/6 post 4d. n. bowe, greon. 128, pot 2 -
D rficas Ty Tiiers, tuners. bransertp- | o« _— LATEST “ GEN ~ BOOKS.
T ‘a\wi\b ',,‘,].mrn‘p(_]hm\,ﬁi“": ;zaf‘f”ép Kit of Hunts Capacitors for same 45/~ | BRACTICAL TRAKSISTORS & TRANSISTOR
on units, Ccord angers, speakers, ete. Kit of Lab ﬁésistors and Pots. 38/—' CIRCUITS. ~ Build theSe new evciting et swon
Senad for free Hlustrated catalogue of cubinefs, . i uring dour own cheapdy made tiansistors, 378,
iiton y ot lrore o " | Ready-punched Chassis 146 | post 4.
Lassiy, alitochanaers und speakers, cle. A1 PRACTICAL F.M. - I"M. Fully explained. with lots
can be iianged. Mains Transformer MT/5/10 36/ | (Foireitite 1o hotne comm cbor. 5a. it ],
N Output Transformer, Low Loading 45/~ | RADIO CONTROLLED MODELS FOR AMATEURS.
LEWIS RADIO GOMPANY KENDALL & MousLEv LTD num) sl Lonsticlion, vatiots syatems, §ie, pad
" VALVEEQUXVALENT: vienninely \( n ~ehanee), § o
_ 120, GREEN LANES, . . o oo SEND MY FOR Y LL BARGATN LIST.
PALMERS GREEN, LONDON, W.i3 |18, Melville Road, Birmingham, 16§ Pirase atton s sl pae ki Hrs der 21,
2A, BURNLEY RD..
BOWes Park 6064. e = —— | REED & FORD ,uissale) sovrapoar.
- \anAnAL e o anvaA.uh;g‘hpullll
T

TIL 111
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You can own the

PLAYTIME PLUS

on the

M.0.5. PERSONAL
CREDIT PLAN

Simple to operate
—Single Foystick con-
trol for all operations.
Gives a full hour’s
playing rime. Elegant
2-tone suitcase
128in. x 10in. x 5}in,
Complete with High
Fidelity  Microphone
and 1 hour spool of
tape. Price 35 gns.

THE M.O.5. PERSONAL CREDIT PLAN

Used by all discerning and careful buyers, the M.O.S.
Personal Credit Plan provides easy repayment terms
coupled with low service charges. You can buy the above
tape recorder in this way. Please let us know your require-
ment and we will quote details by return, Send your deposit
with your order, allowing sufficient for carriage and packing
extra, in order to secure your needs. Please specify over
what period (up to a maximum of 18 months) you wish to
repay and the necessary forms will be sent to you immediately.
CREDIT SALE TERMS are also available if you prefer
;hesg. R]epayment by 9 equal monthly instalments. ~Send
or details. .

Tape Recorder

M.O.S. Personal Credir Plan facilities are
available on all equipment sold by us.

e. & c. MAIL ORDER SUPPLY. CO. p...0"2......

MUSeum 6657.

33, Tottenham Court Road, Lonion, W.1.

June, 1956 .

COMMUNICATIONS RECEIVER R.1155.—The famous Bomber
Command Set. Covers 18.5-7.5 Mc/s. 7.5-3.0 Mc/s, 1,500-600 Kcfs,
500-200 ke/s 200-75 kc's. BRAND NEW IN MAKERS' TRANSIT
CASES. ONLY £11.19.6. Used models £5.19.8. or with super slow-
motion tuning £6.19.6. ALL types tested working before despatch,
and supplied with 14-page booklet which gives technical informa-
tion, circuits, etc. (available separately 1/3),

A.C. MAINS POWER PACK OUTPUT STAGE. in black metal
case. Enables receiver to be operated immediately by just plugging
ér; 10Souppliecl WITH huilt-in speaker £5.5.0. or LESS speaker

DESDI}d’I‘ 19/« IF PURCHASING RECEIVER & POWER PACK
TOGETHER,
Add carriage costs of 10'6 for receiver. 5'- for power pack.

A)IICRI(T;§N *  COMMAND »* RECEIVERS,—Huge purchase
from the Air Ministry. These famous compact receivers which
can be used for a varjety of purposes are offered at ridiculousty
low prices while stocks last. Complete with'6 metal type valves,
1 each of 12K8. 125R7. 12A6, and 3 of 128J7, in aluminfum case
s1z6 11" x 54" x 5", Used. but in very good condition. although
cases may be somewhat dented. First come, first served.
Choice of models, BC455 (6-9 mcs). 25'-. BC154 (3-6 mcs), 27,86,
BC453 (190-550 kes, the renowned ** Q * Fiver), 59/6. and a few
of the 1.5-3.0 mcs, model 65/-, (Carriage, etc.. 3/-,)

COLLINS TCS TRRANSMITTERS.—Special offer of these
famous American Transmitters. Frequency range 1.5-12.0 mes
in 3 bands. Employs 7 valves, 20f 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. Match-
iglg recgis)/ers available £8.10.0, or THE PAIR £20. (Carriage
- each.

RECEIVFR 25/73.—Part of the TR.1196. this makes an ideal
basis for a mains nperated all wave superhet, full modification
data being supplied. Comnplete with valves 2-each EF33 and EF39.
a?d ]Eye?ch EX32 and EBC33. BRAND NEW. ONLY 2;/8 (post.
ete., 3/-). -

TR.1198 TRANSMITTER SECFUION., complete w’'th valves
EF50, E1,32, CV501, and all components. BRAND NEW. ONLY
12/8 (post. etc.. 3/-).

(Amounts given for carriage refer to inlund only.)
, Grav's 1 Road, London,
U°E°'° CORPORATION %3301 Q:Sthc?nTlilTr‘r[linus "}9?";)

Open until 1 pom. Saturdayvs. We are 2 mins, from Iigh
Holvorn (Chancery Lane Station), and 5 mins. by bus from
King's Cross.

©® T/V TECHNOLOGY
® RADIO ENGINEERING
® ELECTRONICS :
® RADIO SERVICING

There's a big future in T/V and Radio. Act now !
Increase your knowledge. Back up experience with
a sound theoretical background. |.C.S. offer courses

of instruction in—

T/V TECHNOLOGY

T/V SERVICING

ADVANCED SHORT-WAVE RADIO
RADIO ENGINEERING

RADIO SERVICE ENGINEERING
RADAR

ELECTRONICS .
FREQUENCY MODULATION

1.CS. will also coach you for the following

examinations :—

82 M( This Honth’s Bargains

Don’t miss this one !

CRYSTAL HAND
MICROPHONES

As illustrated, in silver hammer case with
polished grille, handle and 4 feet screened
lead. ONLY 21/

ABSORPTION WAVEMETERS
3.00 to 35.00 Mc/s in 3 switched bands.
35, 7, 14, 21 and 28 Mcfs Ham bands
marked on scale. Complete with indicator
bulb. A MUST for any Ham Shack. ONLY [5/- each.
P. &P, I/

BUG KEYS by famous maker. Streamlined case.
Brand New in original cartons. List over £4; OUR

Address

B.ILR.E.; P.M.G. Certificate for Wireless
Operators ; Radio Servicing Certificate
(R.T.E.B.) ; C. & G. Telecommunications, etc.,

etc.
DON’T DELAY—WRITE TO-DAY for free descriptive
booklet, stating which subject or examination interests you.
Fees include all books needed. Examination students coached
until successful. Reduced terms for H.M. Forces.
Dept. 170D, I.C.S., 71, Kingsway, W.C.2.

INTERNATIONAL CORRESPONDENCE SCHOOLS-_I

{Dept. 170D), International Buildings, Kingsway, I
London, W.C.2.

Please send booklet on......c.cervveeeeenres 0000000000 00COC0NEOO00R0000MN l

Name...
(Block

PRICE, 45/-, post free.
HEADPHONES. American Trimm. Lightweight H.R.
phones, 2,000 ohms. NEW, 19/6, post paid.
CONDENSERS. 8uF 600 v. Trop. 750 v. normal
condensers. NEW, ex W.D. stock, 5/6, p. & p. 1/6:

THIS MONTH'S SPECIAL: For the new mobile.
12V miniature rotary transformers. Output 360/310V,
30mA c.cs. or 70mA icas. Only 4}in_x 2{in. overall.
Only 17/6 each or 30/- for 2. Post and packing 1/6.

. No C.0.D. on orders under £1.
PLEASE PRINT YOUR NAME AND ADDRESS.

CHAS. H. YOUNG LTD.
All callers Mail Orders to Dept. ““P "
110, Dale End, 102, Holloway Head,
Birmingham 4 (CEN [635) Birmingham | (MID 3254)

- "
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BLUEPRINT SERVICE

PRACTICAL WIRELESS

No. of
Blueprint

CRYSTAL SETS
1/6d. cach

1937 Crystal Receiver ... PW7I*
The " Junior”” Crystal

Set ... PW94*
2s. each
Dual - Wave " Crystal

Diode ™’ ... PWOos*

STRAIGHT SETS

Battery Operated.
One-valve @ 2s. each
The ** Pyramid”’ One-
valver (HF Pen)
The Modern One-
valver -
Iwo-valve : 2s. each
The Signet Two (D &
LF) ...

PW93*
PW96*

PW76*
3s. each
Modern Two-valver (two
band receiver) i
I'hree-valve : 2s. each
Summit Three (HF Pen,
D, Pen)
The ** Rapide ” Straight
3 (D. 2 LF (RC &
Trans))
F. J. Camm’s " Sprite”’
Three (HF, Pen, D,
Tev)
3s. cach
The All-dry Three
Four-valve : 2s. each.
Fury Four Super (S8G,
SG, D, Pen) ...
Mains Operated
Two-valve : 2s. each.
Sclectone  A.C. Radio-
gram Two (D, Pow) ...
6d. each.
PW9y*

PW9g*

PW37*
PWg2*
PW87*

PWYT*

PW34C*

PW|9*
Three-valve @ 3s.
A.C. Band-Pass 3
Four-valve : 2s. cach.
A.C. Fury Four (8§G, SG,
D, Pen)
A.C. Hali-Mark (HF
Pen, D, Push Pull)

SUPERHETS

Battery Sets : 2s. ecach.

F. J. Camm’s 2-valve
Superhet ... Pws2*

Mains Operated : 3s. 6d. cach.

» Coronet ”* A.C.4 ... PwWI100*
AC/DC ** Coronet >’ Four PWI101*

PwW20*
Pw4s*

l

One-valve :
Simple S.W. One-valver
Two-valve : 2s. each.
Midget Short-wave Two

Three-valve :
Experimenter’s

The Prefect 3 (D, 2 LF
The Band-spread S.W.

1s. 6d.
The

25, each.
S.W. Converter-Adapter

The P.W.

The ** Argus *’ (6in. C.R. Tube), 2/6*
The ** Super-Visor ' (3 sheets), 7/6
The ** Simplex ” - 3/
The P.T. Band 111 Converter

_ PRACTICAL WIRELESS B

No. of
Blueprint

SHORT-WAVE SETS |

Battery Operated.
2s. cach.

PWgg*

(D, Pen) PW38A* |
2s. each. |
Short- |
wave Three (SG, D,
Pow) .. PW30A*
(RC and Trans)) PW63*

Three (HF, Pen, D,

(Pen), Pen) PwWes*

PORTABLES

* Mini-Four =~ All-
dry (4-valve superhet) .

MISCELLANEOUS

(1 valve) PW48A*
3.speed Auto-

.. {2 sheets), 7s. 6d.* ‘
|

gram ...
The P.W. Electronic Organ

12 sheets), 7s. 6d.
TELEVISION

1-*

All the following blueprints, as well as |
the PRACTICAL WIRELESS numbers
below 94 are pre-war designs. Kept in
circulation for lhose amateurs who wish
to utilise old components which they
may have in ltheir spares boz. The
majority of the components for lhese
stocked by I

receivers are no
retailers.

longer

AMATEUR WIRELESS AND

WIRELESS MAGAZINE

STRAIGHT SETS
Battery Operated.

One-valve : 2s.

B.B.C. Special Onec-
valver ... . AW3BT* |
Mains Operated
Two-valve : 2s. each.
Consoelectric Two (D,
Pen), A.C AW403

SPECIAL NOTE
HESE blueprints are drawn full
size. The issues containing
descriptions of these sets are now out
of grint, but an asterisk denotes
that constructional detzils are avail-
able, free with the blueprint.

The index letters whicn precede the
Blueprint Number indicate the period-
ical in which the descriftion appears.
Thus P.W. refers to PRACTICAL
WIRELESS, A.W. to Amateur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a pcstal order to
cover the cost of the Blueprint
(stamps over 6d. unacceptable) to
PRACTICAL WIRELESS. Blueprint
Dept.. George Newnes, Ltd., Tower
House, Southampton Street. Strand.
w.C.2.

No. o/
Blueprint

SHORT-WAVE SETS

Battery Opersted
One-valve : 2s. each.

S.W. One-valver for
American AW429*
Two-valve : 2s. each.
Ultra-short Battery Two
(SG, det Pen)... .. WM402*
Four-valve : 3s. each.
A.W. Short Wave World-
beater (HF Pen, D, RC
Trans) ... AL .. AWA436*
Standard Four-valver
Short-waver (SG. D,
LE, P) e ... WM383*
Mains Operated
Four-valve : 3s.
Standard Four-valve A.¢C.
Short-waver (SG, D,
RC, Trans) . WM391*
MISCELLANEOUS
Enthusiast’s Power Am-
plifier (10 Watts) (3/-) WM387*
Listener's S-watt A.C.
Amplifier (3/-) ... WM392*
De Luxe Concert A.C.
Electrogram (2/-) ... WM403*

r___:_._v_.______-
[QUERY COUPON I
This coupon is available until June 6th,

I 1956 and must accompany all Queries, |
sent in accord with the notice on
I our ‘' Open to Discussion '’ page. ‘
: PRACTICAL WIRELESS, june, 1956, |
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VIR MASTER' T.V.

3 STATION TUNER AND
MODIFICATION COMPONENTS

3 STATION T.V. TUNER » MODIFICATION COILS

These coils have been specially The © View Master ” modification of T.R.F. receivers for the

wound for use in the - View reception of L.T.A. transmissions is given in the December, 1955,

Master * T.C.C. Printed Circuit 1ssue of Practical Television. The packet contains all Coils
Commercial Television Converter, as described in (he complete with Iron Dust Slugs. Price 20/-.
January, February and March. 1956, issues ot Practical Fine Tuning Flange, 4/-.  Switch Kit available shortly.,
Television.  The packet contains Coils, Iron Dust Slugs, Available from all reputable stockists, or in case of difficulty
Screens. Screening Can and Screws. Price 30/-. direct from works. Send /- in stamps for General Catalogue

covering tull range of compaonents.

DENCO (cuacron) LTD., 3575 olo Roab, cLACTON-0N.SEA ESSEX

STOP PRESS " MAXI-Q " F.M. TUNER UNIT assembled and valved st £9/19/6 inc.  Power Pack at £3.

* OSRAM ™" .M. TUNER completely assembled and valved at £30/16/- inc.

MULLARD AMPLIFIERS® PRICE AND DETAIL REVISION

Due to recent introductions and modifications, we are standardising on one chassis {or the = 3-10," = 5-10A " and ** 5-108.
which includes the front control holes and an additional valveholder hole, thus the aliernative valveholder hole can be used as
required and the front control holes either used or not.  The internal screen is provided as a long tvpe, but there are additional
holes to enable the constructor 10 shorten the screen and assemble for the * B ™ version.

°*5-10 7 Front Panel. gold tinished with control markings . 1 : - 6/6
Common Chassis. Baseplate and Screen for the = S-10.7 * 5-10A " and * S-108 . . . 19/6
Tvpe ™ A "' Pre-amplifier Chassis and Front Panel (unprinted in 16 s.w.g. aluminium) M - 8/6
Type ** B '" Pre-amplifier Chassis and Iront Panel {unprinted in 16 s.w.g. aluminium) . o 12/6
Complete Metalwork for use with the T.C.C. Printed Circuit .- s i 10/~
Multard F.M. Tuner Chassis. completely punched 12/6
Baseplate for above 4/~

NOTE : Transtormer holes in all chassis are not drilled due to the various types obtainable.
The chassis [or the Mullard 3 watt and 20 watt Amplitiers are exccuted under our special home constructor chussis service only,
Muuerialis in either 16 s.w.g. Bright Aluminium or Matt Black, 19 s.w.g. steel. at Id. per square inch- -plus 3d. per bend—plus 2d
per round hole -~ plus 2/- per shaped hole- -plus /- postage.

pading inthe WIF field =3
~ W% CARTRIDGE N°500
ed 1the workd over as ome of e best

% LATEST MODEL, THE SUPER No. 500/M.SD NOw
AVAILABLE.

% GOLDRING PRE-AMPLIFIER FOR USE WITH No. 500
CARTRIDGE.

* GOLDRNG SUPER QUALITY Diamond and Sapphire
Styli for GOLDRING Cartridges and replacements
for other well-known Pick-ups.

%* GOLDRING ANTI-STATIC CLEANING PADS. Speci-
ally developed for removing dust from L.P. Records.

THE GOLDRING MANUFACTURING CO. (GREAT BRITAIN), LTD.
486 & 488, HIGH ROAD, LEYTONSTONE, LONDON, E.II

Telephone : LEYtonstone 8343-4.5

GOLDRING JUBILEE MICRO-BALANCED
TRANSCRIPTION ARMS.
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