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‘MICROMITE’

DRY ELECTROLYTIC CONDENSERS

These small but high quality electrolytics have proved so popular that the
range Las been greatly extended. The use of high-gain ctched foil
electrodes keeps size and weight down, making the condensers suitable for
suspension wiring. Conservatively rated; ‘long shelf life ensured; green
plastic insulating sleeving prevents short-circuits.

%,
\ Capacity \I:::: Surge Dimns. in Ins. Type Pl;nscte
. . i
\ in . Volts Volts Length | Diam. No. Each
*, . S
'
LY 50 12 15 I3 2 CE87B 2/9
25 50 60 R i3 CE88DE 3/-
| 350 400 I H | CE8BéL | 2/6
8 350 400 | T CE99LE 33
16 350 400 25 I CE9ILE 4/-
32 350 400 2, | [F% CE93LE 8-
4 450 550 R 41 CE99PE 3/3
8 450 350 g | CE9OPE | 3/6
" 16 450 550 | i 1L CE92PE 5/-
\ 32 450 550 245 | iy CE94PE 7/6

THE TELEGRAPH CONDENSER CO. LTD

RADIO DIVISION: NORTH ACTON - LONDON - W3 . Telephone : ACOrn 0061

THE WORLD-FAMOUS
lentarian -

® A most notable advance in loudspeaker design acclaimed by

expert, (including F. J. Camm, John Gilbert, P. Wilson, H. I - o R # rrov.
Barton-Chapple and L. Ormond Sparkes). It provides instant dvﬁ 3/ ,53;‘,7;3

matching of the speech coil impedance at 3 ohms, 7.5 ohms and -

I5 ohms, and is available on the models marked with an asterisk. AT REMARKABLY LOW COST
This dcvclopmcn_t has added imrvnca'surablyvto the great popu- Model HES10 ... 5” Sceel Unit ... £1.17.6
larity alrcady achicved among Hi-Fi enthusiasts. Your dealer P .

N «w HF510 .| 5 Die cast Unit ... £1.19.6
can show you these new units, or they may be heard at our London - % e :
Office, 109 Kingsway, any Saturday between ¢ a.m. and noon. e s 67 Steel Unit ... £2.10.6

. HF6I0 .. 6" Die cast Unit ... £2.12.6

BASS REFLEX CONSOLE CABINET ’ HF8I0 ... 8" Steel Unit £3. 0.6
Easily assembled pulished walnut veneer cabinet, designed o L Cree
to giveamaximeum ;‘eproduc(ion from either the 10" or 12 . HF8I2" .. 8" Die cast Unit ... £3. 5.6
Cambric Cone unit. Packed flat, with screws, ready tor assembly. HF912- ... 9" Die cast Unit ... £3. 9.6
Size 327 x 22" % 16", price £10-10-0 . HFI012...10" Die cast Unic ... £3.17.6
Corner Console Cabinet (8" unit). . . . . £5.10.0 . HFI2I4 .12 Die cast Unit ... £9.15.6
WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD . NOTTS (Tax paid)

www americanradiohictorv com
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GUARANTLEE
Mazda CEM12]1—.\ or B.—A few other twvpes available. As
we have becn selling for the last three years. Plcture shown to
calters. INSU-Carr. and Packing 15/6 extra. C.W.O.

TEST TUBES £].—Most makes and types all work Perfectly.
but have Cathode to Heater shorts or slight burn, ideal for
testing or spares. Insured Carriage 15/6.

T, RATTERY BARGAINS.—1/9. All dry LT 1.5 and HT
minimum 40 volt tested. 3'9, 60 volt + 1.5, LT All dry; 3/9,
674 volt HT Personal Portable type. 3/9. volt HT. 5/9,
87 volt + 64.5 volt + 41 volt, size 9In. x 4Mn square- 3/9.
Inert cells, G.E.C.. 3-volt twins. 1/-. 4} volt New Fver Ready
LT or Bell, list price 3/6. P. & P., 1/9 on HT. 9d. on LT and

um
TUBES
£5

cells. Plugs for Batts., 8d, cach.
SIPOTLIGHTS.—89. Butler's ex-W.D., new, 7!in. dia., 64in.
deep. Pre-focus fitting, post 1/3. Bulbs for above 6 volt 48

or 48 watt, 12 volt 30,.36 or 48 watt, 4/8; post free,

REAR LIGIFTS.—1/8. Infra- red glass. Ideal tail orside lamps
when glass is changed. Post

LADIES OANLY ! Treat the ladv and yourself to a heated
blauikct 1or the home, 37/6 brings a complete heater kit that a
lady can fit by herself unaided—with free drawings.

Fn 1154 PAFPINGILIST HEATER.—77/8. For the
home, works or oftice. Although these are used ex-W.D. they
g/%ve been all overnauled and wotk perfectly (paraftin). Carriage

LIVE JACKET RESCUL
L5 v., 3d.).
MORSE K —New ex-W.D., 2/8. Bargain. P. & I. 6d.

MARCONI HIEADPHONES. —New. Not ex-W.D. light weight,
very sensitive, very good quality only 12/6. P. & P. 9d. (less
lead

LIGHTS,—1/3 (Batts. 6d., bulbs

Ideal cycles vear or car parking light, Post 4d.
S.

200 MICRO-AMPP METERS.—As new, boxed moving coil
movements 2in. scale in 23in. bquaz‘emountmg. 12/6, post 1/6,
free drawing.
VALVES—Irom 1/9 each.
CAR RADIO TRANSFORMER, -5/9. 6v. pri. ,centre tapped
sec.; made to very high specification. Post 1/-

2{d. stamp for Cataloguc.

_ PRACTICAL WIRELESS

2Speed Mark VI,

_January, 1955

an Entirely New

Announcing

TAPE
UNIT

THE

LANE

Three high grade motors.

Single knob control electrically and
mechanically interlocked.

Drop-in tape loading.

Automatic brakes.

2 speed. 7lin.sec., 3}in./sec.

Automatic speed change.
R deshl? £18.10..0
VERDIK SALES LIMITED

W.i.

%% % %k

Beautifully finished and engineered,

Wardour Street, London,

GERrard 8266.

8, Rupert Court,

FRee To AMBITIOUS

é This 144-page Bo ! ENGINEERS !

Have you sent for your copy ?

‘ENGINEERING

OPPORTUNITIES * | YWHICH IS
is a highly informative YOUR PET
guide to the best-paid | SUBJECT?

Engineering posts. It
tells you how you can
quickly preparc at home
on " NO PASS-NO
FEE" icrms for a
recognised engineering
qualification,outlines the
widest range of modern
Home-Study Courscs in
all branches of Engineer-

Mechanical Eng,
Electrical Eng.
Civil Engmeennﬂ
Radio Engmeenng
Automobile Eng.
Aeronautical Eng.
Production Eng.
Building, Plastics,
Draughtsmanship
Television, etc.

ing and explains the
benefits of our Employ- GET SOME
ment Dept. 1€ you're LETTERS
carning less than £15 a AFTERM
week you cannot afford NAME !
to miss reading this A.M.1.Mech,E.
unique book. Send for A.M.I.C.E.
your copy to-day— A.M.I.P.E.
FREL. AMIM.L
«<~FREE COUPON :»~~=, L.1.08.
Please send me your FREE 144-page® A‘FBRS 2.5
ENGINEERING OPPORTUNITIES AM.Bricl.RE.

: NAME
EADDRESS

CITY & GUILDS
GEN. CERT.
OF EDUCATION

etc., eec.

Subject or Exam.
sehat interests me ..
» British Institute of £ 14 14 gY .
» 4098, Coliege House, 29-31, Wright's Lane,-
g Kensmgton, w .8.

LI 3 "

‘BIET

You can rely on us

JUST A FEW ITEMS WE STOCK :—

MULLARD AMPLIFIER.—Mains transformer, 33/6. Output
transformer, 34'8. Punched chassis, 14/6, with screen.
TRANSFERS,—Set for amplifiers and receivers. 3/6. Test equip-
ment, 3 8. Black crackle paint, 3/- tin. Spectal volume and tone
controls for Philips and Mullard receivers, 7/6 each.
Have vou built the OSRAM 912 QUALITY A\Il'l PR 2
PRook containing tull instructions, 2/§. Al) parts stocked, m(lud
ing 8in. metal speaker G.E.C.. £8.15.0. We have Truvox, Lane,
Motek and Wearite tape decks available. H.P., ask for details.
(Also all Avo.instruments.)
A FEW SURPLLES BARGAIN COMPONENTS -
25 mfd. 25 v. very small. 1/6 each (6 for 7:8) :
Z»ml'd 350 v., 1.~ each ; 3282 450 v., 8/- ; 22-32 350
4,/‘1 ;16 mid. 150'v., 4/- ; 4 000 ohm ex-Govt. headphon
1"~8 pau‘ : BVBG valves.7/- : 8A 374, 8/6 . 105CT, 12/~ ;
Y51, 19/6 © 12AUT. 96 ; 19ATT, 8 6 All the above are brand new
and clean.
WE STOCK all enamel, siik, cotton, Eureka tmned copper instru-
ment 'wires. Resistors, ! w.l fw.. 4« 8d,: 2w, 1/4: 5w
1'9: 10w., 2% Midﬂet Vi, 8. : 1 w., 84!
ohms to 10 'meg. Higl b, 9%, precision's w., 1/8 each :
me-' Over a mlllinn m ‘itOCk ‘Linear pots. up to 100 K., B
1m . 2 myg. with cemre tap, 7/6.
Mldget 3-pin nlug nnd wcket‘ 1/-: 4-pin. 1'3 : u~pln 1/6. Bulgin
three cotour panel fitting—coptains three bulbs that can be
switched to give anv one of thrée colours. 12'6. Charger trans-
formers 2v.,6v.,12v., at2a., ]98:at4amp plus24v.at 2a.,
228 : 2a. metal rectifiers. 16/6 : 4 amp tvpe, 14'6.
MIDGET U S CONDENSERS,—W99, 001, .002,
.003. 1/3

All vaiues from 10
100 to 2

Lok

Stiver micas, 9.

HOOKN.—* Radio Gadgets,”” 3,6 : Amplifier Clmuits !
Oscilloscone Book.” 5'- ; * TV. Faults,"” 5/~ :

of Models," 5 ; Radio Servicing Instruments.” 4/ :

Test Equlpment.”’ §5/- ; ‘- Magnet Tape Recorvding. '™ 4/6.

Wwrite tor our 6d. Catalogue and we are pleased to guote any compo-

nents you may reguire.

Please add sufticient post & packing fee. Goods sent C.0.D. over £1

RADIO SERVICING CO.,

82, SOUTIE EALING ROAD. LONDON, W5, EAL R737-

2/6
Ra nnConLrol
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radio products ltd.

”5””” (Dept. P.56) 418 BRIGHTON ROAD, SOUTH

CROYDON, SURREY.Telephone: Croydon 5!48/9

These really powerful units in compact form give quality and performance right out of proportion to
their midget size and modest cost. Osmor ' Q' Coilpacks have evervthing that only the highest
degree of technical skill can 'ensure—extra seleetivity, super sensitivity, adaptability, Size
only 1t x 3% x 2! with .variable iron-dust cores and Polystyrene formers. Built-in trimmers.
Tropicalised. Prealigned Receiver-tested and suarantced. Only 5 connections to make. All types
for Mains and Battery Superhets and T.R.F. receivers. Ideal for the reliable construction of
new sots. nlso for conversion of the 21 Receiver, TR1196, Type 18, Wartime Utility and others. Send
to-day for particulars!

IS"EPARATE COILS 4/- OSMOR STATION SEPARATOR

A full range is available for all popular | The Scparator may easily be tuned to
wavebands and purposes. Fully descrip- | eliminate any one station within the

tive leatlets and connection data | ranges stated and fitting takes only a few
geiasle’ (Gpuional) now Smple SN | seconds. * Sharp tuning s olecied by
Features. . * Only lin. high, * Packed in | adiusting the brass screw provided.

damp-proof containers, * Variable iron-
dust cores. * Fitted tags for easy connec- NO. METRES

CHASSIS CUTTER

Type Hole Sizes Prices
1 lin. x1iin. 19/8
2 fin. xlin. 189
3 Zin. x1lin. 22/8
4

tion. * Low loss Poly- H . .
siveens formens, L ags 1161250 pinxan 273
COIL TYPE QR 11-12 inhere @:ﬂ SNy 1lust. list on request.
;1;/9. . ' fs 3—267-341

range o & 1
coils for F.M. ﬂ‘.’f‘ 4-319-105 ——— e

Receivers
shortly avail-
able.

LF.s. 465 k/c. Permcability-tuned with '

Recerver  §—395-492
N flying leads.  Standard size 1din. x liin.

. 6—455-557 X 3lin. For use with OSMOR coilpacks
A special design 7/6 e { and others, 146 pair. Midget I.F:s 465 |
of colls now 7—1450-1530 ¥/, 1in, X iin, x 2iin.. 21/- pair. PRE-
available for COMFLETE 410550 ko, || ALIGNED. 1/6 extra, both types. |

- S N et

Send 54. (stamps) for fully descriptive | DIALS—VARIOUS DIALS CALIBRATED TO COILS
litevature including ' Tho really efficient | Metal dials. overall size 5%in. square. Cream background, -
5-valve S,uperheh Cirecuit and practical

4

A 1per colour Type ML L.M.S. waves, M2, L. & M. waves, M3. M. and
Drawings.” 6-valve ditto, 3-valve (plus 2'S. waves. Price 3/8 each.
] rectifier) T.R.F. circuit, Battery portable Pointer 1/6 : Drum. Drive, Spring and Cord, 3/2.
Superhet circuit, Coil and Coilpack leaflets, Chassis Cutter | Type A glass dial assembly. measuring 7in. x 7in. (9} x 93 overail).
leaflet, and full radio and component lists. and interesting Mounts in _any position. Choice of two 3-colour scales. 24/,
miniature circuits. ete. P. & P. 1/6.

I P e P P el e P el il ™y
OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING ;

TO CIRCUITS WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED-.

WI; ENDEAVOUR TO KEEP ARREANST OF TIHE TIMES BY BUILDING TIIE VARIOUS CIRCUFIS PUBLISUHED IN
« WIRELLSS WORLD,” * PRACTICAL WIRELESS,” “ RADIO CONSTRUCTOR,” ETC. WE KEEP STOCKS OF TIIE
COMPONENTS SPECIFIED

“ PRACTICAL WIRELESS ” “ WIRELESS WORLD "’ “RADIO CONSTRUCTOR
P @ . “ ise " o Converting the TRI193 receiver to a
Coronet Four : Beginners’ Superhet : No Compromise ' TRF Tuner. “ Midget g E )
Modern High Power Amplifier 2 : Attache | Mains Receiver.” Sensitive 2-valve gf;‘secf :11 dlzggg": . s h;zd;”gc?;gre . sllxm‘ptla
Case Portable: RI1155 Converter : Receiver. Television Converter (special . nits.

ceiy L I Economy 8 W.P.P. Amplifier. Circuit and
A.C. Band-Pass 3; Modern 1-Valver coils in cans available), Midget sensitive details available for adding push-pull to

3.speed Autogram, modern reflex, etc. T.R.F.. etc. the 5/6 valve Osmor superhet.
A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION
P s

«Q” COIL UNITS MAKE EASY SWITCHING

Wavebandg may he, added or chénged in a few minutes.
Switching ‘arrangements can pe increased as requirad.
Multi-waveband Coilpacks may he easily made up.
The Coil Unit consists of Aerial and Oscillator Coils
and Trimmers wired and ready to connect to switch.

o o
THE SIMPLEST vD- MOST CONVENIENT METHOD
OF SET BUILDING SO FAR DEVISED FOR THI

AMATEUR,

. , . PER including 4
|5 = UNIT foolproof drawings

e

~

TAG S

vAB2

I |

‘R AAAL LISA TIO0
COIL UNIT TYPE L.

DESIGNERS ARE ASSURED OF FULL CO-OPERATION
PLEASE LET US KNOW YOUR REQUIREMENTS

NEWCOMERS TO RADIO. WE HAVE A NEW DEPARTMENT READY AND WILLING TO HELP
SEND US YOUR PROBLEMS

www americanradiohistorvy com
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2.

4.
5.,

ﬂQ

D. already well-known *

REG

February, 1950), we
The following points are worth noting :
. Wound on Polystyrene Colour Coded Formers—C2 R.F.

‘' Midget Three Valve A.C.
strongly recommend the us

Coils.

IMPROVED TWO WAVEBAND

TRF. COILS

These Long and Medivm waveband T.R.F. Coils are an improvement on our
If you wish to improve the performance of

Mains Receiver””
€ of these coils.

Blue—C3 Detector with Reaction, Colour Coded Green
Litz windings on Long waveband.

Coverage :

Windings are terminated to tinned coppe.

3. Single 4 B.A, hole fixing,

Long wave 800/2,000 metres.

Retail
Ob

Medium wave 190/550 metres.

r spills which ensure ease of soldering.
Price—9/-
Send 1/- in stamps for General Catalogue,

per pair,
tainable from all

of difficulty direct from works.

'MAXI-Q'

—

SNTOP PRESS :

CIRCUIT

APPLICATION

* Mullard *

DENCO (CLACTON) LTD., 357/9 Old Road, Clacton-on-Sea, Essex

** Osram " " 912" high quahty amphﬂer chassis, 14/8.

Front panel finished in bronze complete
with control markings, 6/6.

"“Five-Ten " amplifier chassis, 14/6. Front Panel, 6/6.

Aema] Transformer Colour Coded

reputable stockists or in case

.bY S. W. Amos (Wireless Worid,

H.T.

+
250V,

HT-

lIIIIIIIHIIIIIIIIIIIIIIIIIIIIlllllIllIIIIIIIIIIIIHIIIHIIIII[H E N RY , sIIIIHIllllllIIIHIIIIIIIIIIIIIIIlIIIIIIII]IIIIHIIIIHIIIHI

SETS OF VALVE:
Ten EF50 (Ex-Brand
New Umt;a) 5/-
.45/ Set

ach
GKBG 6KTG. 6Q7G,
524G, 6V 37/6 -
I1R5, 185, 1T¢4,
or (384 or JV4) 1.26/6 .,
TP25. HIL23,
VP23, PEN25 (()r

QP25)
6K8G, 6K7G, 6Q7G.
25 Gg, 2575 or

. 12K7G T,
12Q7G’I‘ 35Z4GT
SSLE6GT or 501, (:(‘T3 6.,
125A7GT, 12SK7G'
128Q7GT, SaL':lG'I‘
36LEGT or 50L6GT37 718 ..

-.25/- .,

.37/8 ..

CRYSTAL  MICROPHO)
INSER'TS

Ideal for tape recordmg and
amplifiers. No matching trans-
former required.

We have over 20,000 American and ll V Al valves in- stock.
ALL VALVES NEW AND GUARANTEED.,

(RADIO LTD.)

1D8GT 10/-|6AM6 9/-112SA7GT 8/6| EF36 6/6|SP41 4/~
1ATGT 12/6]42 /6128Q7GT 8/8 [ EF3) 6/6| D4l 5/
1H5GT 10/-143 /6|12SJ7GT 8/6| EK32 6/6) VP23 6/8
INSGT  10/-{75 /6 1 12SK7GT 8/6| EL32 7/6|lHL23DD
C5G! 10/-{80 /6112SR7 /6| EF50 (Red 6/6
1Q5GT  10/- 6L6C 10/-16D8 / Syl) 10/- TP25 8/-
1ASGT 10/-16Q7GT /6/6C6 6/6 | HL.2 3/6 [ PEN25  6/6
185 7/8168QIGT B8/6|6ATG 8/6|LP2 4/-| QP25 6/6
184 7/6/68G7GT 6/6[6A8G 8/6 [ KT2 5/-| QP21 8/-
1T4 7/8[6SJTGT 8/6TZ40  37/6/ VP2 8/6|TP22 8/6
1R5 7/6)6SK7GT 8/610Z4 7/-1SP2 8/6| ATP4 4/-
384 7/8[6SNTGT 9/-|2575G /6 TDD2A  8/6 MS/PENB
3V4 7/6{6SLIGT 9/-|25Z6G /8| VP2B 8/6 /6
1LN5 8/-16SC7 10/-13524GT 8/6|2158G 4/-"MS/PEN 7/6
1LDS 8/-16V6G 7/ Z.5G! / A 15/-| VP4 (5 or 7)
SU4G 8/6/6V6GT  7/6|BLEGT 8/6(354V 5/«
524G /6 1 6F6G /6|50L6GT 8/6|4D1 4/- AC/PEN 10/-
5Z3G 8/8/6AC7 8/ ABG /619D2 4/-|F
MUI4 8/6|6AG7  12/6|KT33C 10/-,8D2 4/- F‘Cl'h/c 10/.
6B8 7/6{6C5GT /- KT66  12/8| PEN46  7/6|425PT 6/-
6K8G 9/-16J5GT /- | EBC33  8/6| AC6PEN 6/6 PENDD4020
K7G 6/8/12A6 /6| EF51 /-1 VP41 76 2/6
6J7G 6/6112K7GT 8/6{EB34 3/8 THZ’JB 10/- 1 VT501 7/6
6NIGT  7/6/12K8GT 8/6| EA5D /-141MP 7/8|U19 10/-
6L7 7/6 12Q7GT 8/6/D1 /-1 S P61 4/-iML1 6/-
EY51  12/-UL41 V-1EF80 10/6/PL81 11/- 12ATG 8/-
EF41  11/-1UY41 1/-|EABC8010/-1 PL82 10/- 12A'1‘7 9/~
EL4)  11/-[UF4) 1/- ECCBS 10/-|PY81  10/- 9/-
EZ40  10/- D}(40 EZ80 9 Y 10/- 2 9/-
EM34 10/-|50B5 0/- EM80 10/- 12/6 12BE6 10/~
35W4 8/-150C5 0/-|ECL80 12/61PCF82 12/616X4 8/6

Brand New R.F. UNITS
RF24 20-30 mc/s
15/-
RF25 40-50 mic/s
19/8 post
RF26 50-65 m
35/-
RF27 60-80 mc/s
35/-

post free
free
post  free

post free

MORSE PRACTICE
BUZZER

Complete with tapper and 4 volt
buzzer on baseboard, /-, brand

new. Post paid.

as described
Nov. issue.

9314 PHOTO luLLS
8 / %

ach.
Data supplied. Equiva]ent
to Mazda 27TM/2,

in
50/~

28-page Catalogue, 3d.
5, HARROW ROAD, PADDINGTON, LONDON, w.2

Open Mon.-Sat. 9—8,

l\Dl( ATOR UN]J l' T \ PE
182A

This unit contains VCR.SJ7
Cathode Ray 6in. tube,
complete _with Mu-metai
screen, 3 EF50, 4 SP61 and
15U4G valves, W/W volume
controls, resistors and
condensers, Suitable either
for basis of T/V or Oscillo-
scope. ‘' Radio Construc-
tor >’ ‘Scope constructional
circuit included. 87/6 (pius
716 carr.).

CRYSTALS

200 ke/s. 2-pin (U.S.A.) . ld/-
465 kcfs. 2-pin (U.S.A.) ... 10/-
500 kc s, 2-pin (British) ... 15/-

T.C.C 157,000 v, wkg.
Type CPSBQO Bakehte
Case 7/6 each. g1

v. wkg. Bakelite
Ca.sed 4/-.

CATHODE R A\ TUBLES
(Brand New)
VCR97 (shghtcut—oﬂ)
VCRY7, guaranteed
full T/V Picture ...
CRS517C, guarantecd

15/-
40/-
35/-
35/-

30~
& packing ‘on all

tubes, 2/-,

NEON INDICATOR

Thurs. 1 p.m,

www americanradiohistorvy com
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? ?7, ¥ 1*_1 4-watt AMPLIFIER KIT
iy r ‘ | ? i3 This is a 3 valve 3 stage Amplifier for use.
| J ﬁ C[L{fﬂ ﬂw wit}: Gramophone. Mizrophone or Radio.

e — Vaive tine-up is as follows : 65L.7. 6V6,

T OUTE A ! 574. Negative feed-back. Tone Control.
BUILD YOUR OWN LA DIo! Voltage adjustment panel incorporated.
. We can supply all the parts (includ- s 4 watts output. For operation on A.C.

ing valves, 5in. moving coil speaker.
cabinet. Chassis, and everything
down to the last nut and bolt) to
enable YOU to build a professional-
looking radio. The chassis is
punched and drilled ready to mount
the components. There is a choice
of any of three attractive cabinets
12in. long, 5in. wide by 6in. high, as
follows : either ivory or brown bakelite, or wooden, finished in walnut. Complete | ALL COMPONENTS SUPPLIED ARE
and casy-to-follow point-to-point and circuit wiring diagrams subplied.

Mains 200/250 volts.

The complete Kit includes every item
down to the last nut and bolt, drilled
and punched chassis. and comprehensive
point-to-point wiring circuit diagram.
Chassis dimens. @ 8in. x 6in. x 21in.

MODEL !. T.R.F. RECEIVER '?nQHEL 2. SLI_H:ERHET RECEIVER GUARANTEED FOR ONE YEAR
ol is is a powerful midget 4 valve plus £ g
mumtmene ey, | SROAEITLATEARIAL | e S
Focelver mith 8 valve LG A outhut). | talyelineup as fellows - 6K8, 67,647, | £4 5 0
The dial is Hlluminated and when assem- ?“9 meg}.‘al s illuminated and coverage « V.
bled the receiver presents a VOry attracs s for the Short Wave bands between 16-50

R & oiver = A metres, the Medium Wayve bands between | Plus  2/6

R}[\é‘éiur?\pzia ﬂ(aslg ‘faov\;e%aén%;s Ofgcrrar‘tcs %)96({'3‘3:%:‘?"95-23“" thcem{tong (\)Vac\l/etbang: Pkg..Carr.
- .000-2.000 mu es. perates

on 200/250 volts A.C. Mains. 207950 volts A.C. mains. & lIns.

Plus 2/6 Packing. Plus 2/6 Packing,

Ca’rriage, Insur. £5 L] 10 L] o Carriage, [Insur. £7 [ 19 [ 6
T.R.F. RECEIVER. We can supply this Rscelver ready built at £6 15. 8. plus 3/6 p.c.
ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR

Instruction Booklet and priced Parts List for either of the above available separately | The Output
at /.. This money wili be refunded if Circuit diagram is returned as NEW within 7 days. | Transformer supplied
When ordering please stale Model No. is for use with & loudspeaker of 3 ohms
== e imped: W a
MAINS NOISE SUPPRESSOR KIT BATTERY CHARGER KIT 0’{,‘{’;‘,ngifé‘gov,fple‘ég},da%‘gﬁ%i‘r§E}§{,§2§
Consisting of 2 specially designed chokes Incorporates metal rectificr.  Trans- | the use of one of the latest W.B. H.F,
and 38 condensers. Extremely effective, former is suitable for A.C. mains 200/250 | Speakers which can be supplicd as follows:
cutsout all mains noise. Can be assembled volts. Charges cither 12, 6 or 2 volt | 8in., 80/6 : 9in.. 87/- : 10in., 73/6.
in ecxisting receiver or separately as accumulator at 1 amb. Complete with | plus 2/6 pkg., carr., ins.
desired. Complete 4 11 plus 1/- circuit dia- 19l11 plus 1/6 post
with circuit diagram I pc. [ gram. Price ¥/ 8V and packing. | Circnit Diagram only, available separately
TERMS OF BUSINES Cash with order {or C.0.D. Post items only) ; all orders for at 1/-. To those who require this Amplifier
small ftems totalling over £2 post frec unless otherwisc stated. Money back Guarantee | ready-bullt we can supply it at £5.1.0
on all goods. _ i plus 3/6 pkg., care., ins.
Oftice : (Dept. P.W.), 34, Montpelier Rise. London, N.W.1L. Telephone : Mcadway 1736.
Works and Despateh Dept.: 44, Tottenham Street, London, W.L Tel: Langham 1151, Open 9 to 6 p.m. Daily, Saturdays 1 pm,
i PERSONAL CALLERS WELCOMED

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES
PRIVATE AND INDIVIDUAL TUITION IN YOUR OwN HOME
City and Guilds Grouped Certificates in Telecommunications : AM. Bril, LRE.

Examination, Radio Amaieur's Licence, Radlo and Television Servicing Certificates,
General Radio and Television Courses, Radar, Sound Recording, etc. Also Courses in
all other branches of Engineering and Commerce.

The advantages of E.M.I.training. % The teaching methods are
planned to meet modern industrial requirements. % We offer training in
all subjects which provide lucrative jobs or interesting hobbies. % A tutor is
LEARN THE | personally allotted by name to ensure private and individual tuition. X Free
| NE PRACTICAL WAY. | advice covering all aspects of training is given to students before and after
. enrolling with us.

[ e e

With many of our courses we I ' .
supply actual equipment. Courses | SLpgST, THIS COURON TODAT.

I |
include ;: Radio, Television, | Send without obligation your FREE book. 1
! Electronics, Draughtsmanship, Courses from | E.M.l. INSTITUTES, Dept. 32K |
Carpentry, Photography, and 15/- per month | 43 Grove Park Road, London, W.4. )
| Commercial Art, etc. ! | Phone: Chiswick 4417/8. 1
usz ﬂ UQESI ADDRESS |
TheoniyPostal College whichispartof | :

. . . . | FEB.
a world-wide Industrial Orgamutlon.! SUBJECT(S) OF INTEREST ..o mereeereee _}
e T T
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7Picces ylaoked

SUPPLY UNIT RECTIFIER FOR \O. 43
TRANSMITTER
Ex Canadian Army, in original wood case.
Input 110 v. A.C. 50/60 ¢/s. 1.7 kVA.
(HT1), 2,100 v. 375 mA. (HT2), 500 V. 400 mA.,
plus H.T. lines 450 v., 265 v., 383 v,
«aegulated and neg. bias. 250 v., 150 v., 80 v.
Making three complete power supplies all
fed via double choke condenser, input
circuits. Valves are 4/866A/866, 573, 6SJ7.
2/6A3..VR150/30 (stah.) and 1V (time delay).
‘The complete unit mounted in metal case
with lid shock mounted. Dim. : 2it. 6in. x
lrb.n’ﬁin. X lt. . Finish olive drab. Wgt.

4201b.

Ask for Carriage

PiH25. £1 5 15/~ extra.

BC-456 SPEECII MODULATOR UNITS

Part of SCR-274-N. ** Command Equipment"’
(U.S.A. made.)

Complete with valves 1625, 1215 and VR150/30
transformers, relays, etc., less dynamotor.

Overall Dim.: 10!in. x 7!in. x 4!in. Loose
ito}gefd, ete.

sk for Carriage
P/EA2. l7/6 each. Paid.
Also available, BC-456, as above in original
e carny

sk for arriage
P/E42A, 27/6 each. Paid.

Circuit, 1/3.
ELECTRONIC IGNITION TESTER

Type V.E.D. Patt. 563562, by English Electric
in original wood case. A Cathode Ray tester
for checking ignjtion of internal combustion
engine while engine is operating, will oper-
ate from 6, 12 or 24 volts D.C. or 230 v. A.C.
Built into black crackle case with hinged
front and carrying handle. Dim. - 15iin.
X 8iin. x 11iin. No leads or instruction
book available.

RECEIVER UNIT TYPE 25
Ref. : 10P/1L.
Part of TR1196, range 4.3-6.7 mec/s, with
valves, 2/VR53 (EF39), 2/VR56 (EF36), VR55
(EBC33), VR57 (EK32), 2/1 F.T. 460 kc/s, etc.,

in metal case, 8!in. x 62in. x 6}in.

Ask for / Post & Packing

P/H259 = each. 3/6.

EX U.S.N. TEST OSCILLATORS, -
TS-24/ ARR2

Low/High frequency, battery powered for
TBX alignment. H.F. signal 245 mc's. LF.
signal tunable 540 to 830 kc's with valves,
2/955 acorn triodes and clockwork time
switch with calibrated dial 0/30 minutes.
Unit Dim.: 9%in. x 7¢in. x 7in. Finish black.
Ask for Carriage
P/H364. each 3/-extra.

T11548 TRANSMITTER UNFT
Medium/High powered for C.W.-M.C.W.
R/T 3 ranges. 10-5.5 mc’s, 5.5-3 meys, 500-200
ke/s. Complete with 4 valves, ete., in metal
case, 14in. x 16!in. x 8lin. External Power

Supply required.

Ask for Carriage
P/EBA. each.  7/6 extra.
SUPPRESSOR UNIT 5(/870
Contains 4 H.F. chokes and 4 tubular con-
densers 0.1 mid. 250 v. D.C., carrying 5 amps.

(2 sets on each lead), each choke and con-

denser separately screened in compartments

of aluminium alloy box, 4}in. x 4in. x 2in.
4-hole fixing.

2/6 Post

each 1/- extra.

VISUAL INDICATOR TYPE i
Ref. : 100/2,

Dual reading left/right D.F. meter for R1155,

2iin. Scale overall Dim.’: 3lin, x 2lin.

In used condition,

Ask for Post

P/H862A. each. Paid.

JEFFERSON TR VIS UF-2 TRANS-
CEIVER CHASSIS " (U.S.A. made).

Le%sgvalves and partly stripped by the
M.O.S.

Ask for Carriage
P/H518. 17/6 each Iaid.

Circuit at 2/3.

INDICATOR UNIT TYPE 8
With VCR-97 tube and valves, 4/ VRI1 (EF50),

VR54 (EB34), 3/VR92 (EA50), VR78 (D1,
etc. Dim. : 18in. x 8lin. x 7}in. Wgt. 211h.
in original wood case.

Ask for Carriage
D/H524, each. 5/- extra.

INDICATOR UNIT TYPLE BI
With VCR-97 Tube and valves 4/ VRO1 (EF50),

3/VR54 (EB34). Dim. ; 18in. x 81in. x 7}in.
Wegt. 221b. In original wood case.

Ask for Carriage
P/IETTT. each. 5/~ extra.
R.F. UNIT TYPE 24
In original carton
With valves 3.VR65 (SP61), ecte. QR‘._ﬂr.ge

$in. x

20-30 me/s switched tuning. Dim. :

7lin. x 43in. Wgt. 7lb
Ask for 10/_ Post
P/H850. each, 1/6 extra.

R.F, UNTF TYPE 25
In original carton
Range 40-50 mc/s, otherwise as R.F. 2.
Ask for 6 o Post
P/H84T. each 1/6 extra.
Pleasc note Carriage and Postal Charges
refer to the UK. only. COverseas Freight
etc., cxtra.

Ask for
Order direct from :—

CLY

DESD

sSIrrLy
CO. LTD.

x‘ IIE

Ask for £<|5 Carriage 2, BRIDGE STREET, GLASGOW, C.5. Fhone : South 4451/7
P/H535. each 10/- extra.
HEADPHONES
Type CLR. Low tesistance 120g,
i / 7/8 pair.
k1 100 ] Tyve CHR. High resistance 4,000,
o111y | 11/8 pair.
I 1 . Py 1178 Type DHR, a super job, 13/9 pair.
P . e l[l;:.l-l 1'1’53 Headbands, wide type, 18 each.
IO Lo|Uetad Headbanda, by Trinm Radio Mig.
GUARANTEED NEW AND BOXED- !h éfg Gy g;a AL 1559 Co., Chicago, U.S.A., 1,200 earh
AC/P  8/9[HI0  B-|PEN2MA  (UBCH 11-|VUIIT  3/6:303 9/-[GSNTGT 9/-[12AU7  8/- :"{g'u]"’;d“{"‘:] ‘;“*‘j"“.‘{’d.‘ t‘l‘z"'vl'*“e
ACIPY  F-HE3 79| 4/-|UFSL  11/-(VUI1204 3/ 7/8]68Q7  9/-[124X7 10/ 1808 par 4 leranmic jack plug,
ACS/IEN  |HL2  §/-IPLAl  14/6|VR53  6/86|W77 8/ 7/8|6347  g/-|120N /- LS
5/6|HL23LD?/6{PLE2  11/8]VRo4 ¥ 10/ g/g GN'TT 1;;6 _—
ATP4  6,8{HP210 8/8(PLS3  13/-|VR33 /86U 46T 15/-1
CVIT3 10)-|HR2 8/9 5/~ VR4 7-l6U3G 88 w:!REE IsWOUND
Cvzss 7,6/KB 8/8/ PMI2D  5/-|VR57 12/66U7G 9/- SISTORS
DH73M 10/-| K F. 8/6 M 10/-| VR, 11/8lsvac 756 Available iu the following values ;—
EB41  11/- KL 8/8 5/-|VR 8/ 8/8|6VAGT 7/8 250, 50Q, 100Q, 5N, 200q,
EBF80 11/6/ K 8/6 11/-|VR66 6/ 8/6|6H6 3/8|6X 4 8/ 2500 35043, 5000,  1mu0g,
I 9/-|K /- 11/8( VROt  6/-|143 9/- GAT 10/6]6J5G 5 -|6X5GT %/ Lo, 20000, v500g, 3,500,
10/8|VRIL  8/-|1A3GT 6,8/ 648G 10/-|6J5GT 5/6|7R% 9/ 50000, 6,800Q. 10,000Q, Toler-
6/8 15/-[VRO2Z  2/-11A7 11/8.64C7  €/6/6J5M /8717 8/8 ance plus or minus 10 per cent.
KT66  13/-|QP2 7I8{VRI103/30 25 3 7/8|6J6 8/-17C5 8,6 Katings 5 watt, 1/- ea.; 1V wati,
KTW6L 7/9[S1: 8/8 5/0 9/-|6J7G  6/8|7CH 8/6 1/3 ea.: 13 watt, 1/9 ea.
KTWo3 5/- e/; VRIIG 4/- g/— Hﬁﬁ(:'{‘ 8/8/7D3 9/- {2001 {g/: . o .
KT74  8/-|upz 6/8| VRI1Y 4/- 1-16K7G 8-|71)8 8/ |20F2 /
KTZ31 8,818 5/~ VRI23 6/8 T6lUKTGT e6\7ir & (xp) ls-| MAINS TRANSFORMERS
Lu216  6/9 6/9|VRI3s  7/- 7/6[6KTM  8/8|7Q7 8/- y 3-way Mounting Typa
Lr22o  8/9 8/-|VR137 6/3 8/86KXG  8/-|7R7 MT1.  Primary 6-210.
MHY  5/8 9/ VC150;30 8/-1GKSGT  9/61797 Necondary  250-0-250 v
MHL4  6/9 8- 9/~ §/-|6L6G 9/ 17V Gt v. $ amps., 2
‘]\:.?[/PEN gt izl: Vs g; ;;: g}‘?;}'{ il/g ;_; 10;’ !'u[vs alt_”g v, fou filament w
d g "ric ach.
EI48 2/ |P215 5/~ 10/-|vT75 g 8/- 16X 7/8{80 o
EW 4500 {PEN23 8/-|UAP42 12/)-[vTs0L 6 9/6/6Q7G  §/-|s07 MT2. - Primary 0-210-250-250 v,
10/-|PEN16 8/8/UB41 9/-|vUsy 8 9/-|6BW6  8/8luzd 8/~ 1512 Recondary  330-0-350 v, 30 maA.
6QTGT  §)-|%00L 4{- v. 4 amps. 5 v, 2 amps.  Both
TERMS : Cash with order or C.O.D. Postage to be added to :347(7@ g;: 25::;:; r};x:i,::\,l,;/e ‘:::}::ugs tapped 4 v.
orders as follows : 9d. up to 10/-; I/- up to 20/= ; 1/6 up to | 5341 7169003 ; MT3. 30 volt 2 amp. tappines as
40/~ ; 2[- up to £5. MAIL ORDER ONLY: Send éd. in stomps | iuny 8/-l0v0G  6j- follows : :;1.77(.55. 6,5,9,110, 12, 12, 18,
for illus. catalogue. 20, 24 v, each.

WHEN ORDERING PLEASE QUOTE “ DEPT. P.W."

HE RADIO SUPPLY C(o.

6§ VINCES| CHAMBERS,| VICTORIA SQUARE, LEEDS 1.
r | i { | | - 5

ALP
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PREMIER RADIO COMPANY
_ B. H. MORRIS & CO., (RADIO) LTD. e hm"‘;
5 O S avs  (Dept.P.W.) 207, EDGWARE ROAD, LONDON, W.2 /NBiReiiol"stii’s

sonrron & 1.19.

Latest type Superhet Circuait
using 4 valves and metal
rectifiers for operation on
200/250 volts A.C. mains.
Waveband coverage — short
16-50 metres. medium 180-550

metres, and long 9500-2,000 |
metres. Valve line-up 6KR
freq. changer, 6K7 IF, 6Q7
Detector AVC and first AF.
6V6 output. The attractive cabinet to
house_the Receiver size 12in. long, 6iin.
high, 5lin. deep can be sunplied in either
WALNUT or IVORY BAKELITE or WOOD.
INSTRUCTION BOOK 1'- (post _iree)

T GABINETS—PORTABLE

Model PU/L

Brown Rexine covered, 22/8.

Overall dimensions 15in. X I3iin. x 5in.

Clearance under lid when closed 2in.

AModel PC2

Grey ILizard Rexine covercd. 45 -

Overall dimensions 13in. x 13in. x Bin,

Clearance under lid when closed 2:in.

Model PC'3

Rexine type covering in various colours,
69/6.

Overall dimensions 163in. x 11iid, x 10{in,
Clearance under lid when closed 8!in.
All the above Cabinets are supplied with
Panel, Carrying Handle and Clips.
Packing and Postage 2'6.

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

diagrams, also a detailed Stock List of 3

D

BUILD THESE NEW PREMIER DESIGNS
"3-BAND SUPERHET RECEIVER

Plus 2/6 Pk.
& Carr.

MAY BE £5 1 5 Plus 2/6 Pk.
BUILT FOR . . & Carr.
The circuit is the latest type
TRF using 3 valves and Metal
Rectifiers for operation on
200250 A.C. mains, Wave band
coverage is 180/550 metres
on medium wave and
§00/2,000 metres on long
wave. The dial 1is
iluminated and the Valve line-up
is 6K7 H.F. DPentode 6J7 Detector
and 6V6—Output.

‘h includes Assembly and wiring
cd components,

DECCA MODEL 37A
DUAL SPEED RECORD PLAYER
Includes turnover crystal pick-up with
sapphire stylus and a light-weight plastic
spring-halanced arm. Heavy gauge
pressed stecl case with brown cnamel
finish in good quality for opecration on
A.C. mains 200 250 v. 50 C.p.s. Supplied
complete, £6.19.6. Plus pkg. and carr. 5/-.

GARRARD 85
*ARRARD Rim Drive 78 r.p.m.. com-
plete with magnetic pick-up and turn-
table, £4.19.6, plus 2/6 pkg. and carr.

1
ORDE

¥

I BUNINEN: ASIL WITH
2 OR C.0.D. OVER £1.

__AWATT AMPLIFIER
vonrron £4.10.0 ™V

& Carr.
Valve line-up

output Valve
is of the beam
type and feeds
4 watts into a
specially  de-
signed output
Transformer i

which is suitable for’ either 3-ohm or
15-ohm Speakers. Negative feedback is
applied from the secondary of the out-
put Transformer over the whole Ampli-
fier to the input stage giving an cxcellent
frequency response. ‘Due to the high
zain and wide range tome controls any
type of pick-up may be used. Overall
size 9 x 7 x 5in, Price of Amplifier com-
plete. tested and ready for use, £5/5/-
plus 3/6 pkg. and carr.

INSTRUCTION BOOK 1/- (post free)
which includes Asscmbly and wiring
diagrams, also a detailed Stock List of
priced components,

C. R. TUBES
VOR 517C 6iin. picture, This tube is a
replacement for the VCRO7 and VCR517.
Guaranteed full size picture. PR1CL, 35/~
Plus 2/6 pke.. carr. ins. VCR 518 9in. Blue
picture. Heater Volts 4. Anode 4 Kv,, in
Manufacturer's original Carton. Plus
5/- pkg.. carr., ins. PRICE, £1.19.6.

COMPONENTS AVAILABLE FOR THE MULLARD AND OSRAM AMPLIFIER DESIGN

Terms C.W.0. or C.0.D.
under £1, 2 - extra under
Catalogue 6d.

Trade List 5d.
RS.C. 4 -5 WATE HIGH GAI
QUALITY AMPLIFIER Ab5.—For
Mains input 200-250 v..30cc/s. Kit inciudes
4 valves, punched chassis crackle fintshed,
point to .point wiring dlagrams and
instructions, and every item required,
Only 50 m,v. input required for full
output, making it suitable for use with
any type of pick-up. H.T.and L, T. supply
available for Radio Feeder or Tape Deck
Preamp Output for 2-3 ochm speaker.
Separate Bass and Treble Controls.
Suitable for Standard or Long-Playing
Records in the home or small ciub, etc.
Only £4/15/-, rarr. 3/§, or ready for use,
2R!- extra.

CITASSIS (Unpunched)

18 s.w.g, aluminium amplifier (4-sided).
12" ~ 9" x 247 611 14" ~107 - 3" 711
14" X9 x 2¢" 61 16" <107 < 3" 8/3

18 s.w.g. aluminfum receiver type.

6" 38" 211" 1’11 107517, 27 33

717,417 >27 219 117~ 6"x24" 311
16 s.w.g. aluminium, receiver type.

127 8" x 24" 5/3 20" 28" %217 8/11
16 x 87 x 24" 718

16 s.w.g. aluminium, amplificr type, 4-

sided.
127> 8° %237 711 20" x8" 21" 13'6
16"%x8" %24 10/11  117x107x3" 1318

No C.0.D. under

€2, 26 extra under £3.
S AE

RADIO SUPPLY CO. (FEP® 32 TEEgA7ts

g1, Postage 1/- extra under 10/-, 1/6 extra
Open 9 to 5.30. Sats. until 1 p.m.

please with enquiries.

GOVY. AUTO TR ANSFORMERN
Double Wound. 50 cfes.
10-0-200-220-240 v. to 10-0-275-295-315 v.
1.000 watts, 696 ; 0-230 v. to 0-230 v,
tapped cvery 11 volts : {rom 57.5 v. 5,080
watts (21 amps.), £6/15/-, 0-110-240 v. to
0-130-140-150-160-170 v. 1,600 watts. 55/-.
Single winding, 15-10-5-0-195-215-235 V.
500 w., 27/9.

EX-GOVT. SMOOTIIING CHOKES
250 mA, 10 [ 50 ohms ... 149
150 mA. 10 H 100 ohms ...
100 mA., 10 H 150 ohms Trop.
50 mA, 5-10 H 200 ohms
L.T. type 1 amp.

EX-GOVT., METAL BLOCK (PAPEIR)
N WERS mid. : v., 3

CONDENSERS @ 2 mifd, ;3,000 v., 2/9}
4 mfd. 500 v., 2/9 : 4mfd 750 v., 39 4
mfd. 1.500 v., 4/9 : 4 mfd. 2,000 y., 7/9 : 66

8-8 mfd. 500 v., .11
4 mfd. 400 v., . 250 v., /11 &
& mfd. 500 v.. 59 : 15 infd. 500 v.. 6/9.

EX-GOVT. L.JILT. SMOOTIIERS
.02 mfd. 8, v. cans, 1/11; .25 mfd.
4,000 v. Biocks, 4/9: .5 mid. 2,500 v.

S. . .5 mfd. 3.500 v. cans, 3/3 :
1.5 mfd. 4,000 v. Blocks, 5/9; .1 mfd.
plus .1 mfd. largc Blocks 8.000 v.. 9/8.

SX-GOVT. TRANSES, 230 v. 50 civs.
0-11-22 v. 15 a., 35/9 : 0-16-18-20 v. 35
7 7 a. C.T. 4 times,
. 200 mA. 6.3 v.
3v.6

AMMETERS Moving Coll
G.E.C. 0-5 amps, 2in. scale, 11/9.

OVT. L.T. SMOOTIHING  CON-
SERS.—2,000 mfd. 12 v. Small Blocks,

RF28
CARTO

UNITS, BRANID NEW,
N1:1). Only_39/6. Carr. 2'6.
TRANSMITTER-R E-

Type TROD, complete with
47/6, carr. 5/-.

EX-GOVT. ACCUMULATORS
With Non-Spill Vents. Unused and
guarantced 2 v. 16 AH.. 5/9 cach or 3 in
gzood carrying case 9»7x5ins., 14’9, plus

f- Carr.

MIDGET MAINS TRANSFORMERS.
Manufacturer's Surplus. Primary

240 v. Sces. 275-0-275 v. mA. 6.3 v. 2 a.
Only 11/8.
TV, PREAMPLIFIER (Plessey)

For Fringe Areas. Brand New., Complete
with 6F13 valve. Only 22/6.

IR.S.C. MASTER INTERCOMM. UNIT,
with provision for up to 4 ** Listen—Talk
Back "' unite individually switched.
A high gain amplifier allows speech
emanating from the rooms containing
remote control units to be heard at the
master control. The unit is in kit form
and point-to-point wiring diagrams are
supplied, A walnut veneered wood or
brown bakelite cabinet is included.
Mains input is 200-250 v. 50 c/cs. .T.
line 300 v. CHASSIS IS NOT * ALIVE.”
Ideal also for use as * Baby Alarm."”
Sound amplification 4 watts Price only
£5/19/6. “’Listen—Talk Back units "
in walnut veneer cabincts can be supplied
at 385/- each. Full descriptive leaflet
10d. The Master Unit can be supplied
assembled and tested for 30/- extra.

LVES (NEW)
Ea

Each

AC5PenDD

9/9

EBC33 7/8

EF36 5/9

EB91 8/9

EF91 79

EL33 9/6

CF6G U114 8/9
6J5G 5/9 | 12A6 79 | MS/Pen 5/9
6J7! 6/6 | 12K7GT 10'6 P4 5/9
6K7G  5/11} 15D2 4/9 | SP4l 11
6K8C:  8/11 | 25Z4G 9/ | SP61 2/9
6SK7 7/9 | 35Z4GT 106 [ VU120 2/11

ILT. ELIMINATOR AND TRICKLE
CHARGER KIT. Input 200-250 v. A.C.
Output 120 v. 40 mA. fully smoothed and
rectified supply to charge-2 v. acc. Price
with steel casc and circuit, 29/6. Or
ready for use, §L9 extra.
SILVER MICA CONDENSERS, 5, 10,
15. 20, 25, 30, 35, 40. 50, 100, 120, 150, 200,
. 300, 400, 500, 1,000 (.001 mid), 2,000 pfd.
(002 mid.). 6d. each ; 3/g doz. One type.
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Recording techniques have madc such strides over the
last two years that if you are 1o get the really superb
reproduction made possible by the latest L.P. records
you need one of the Acos “1li-g ™ Pick-ups. These
bave been specially designed to meet the very exacting
demands of the new records with their shallow groove
and microscopic sound “ track . This special design is
necessary on two scores—firstly to do justice to the
brilliant recording, and secondly to ensure the longest
possible life from L.P. records. Such records are
expensive ; even a single playing with an unsuitable

pick-up can cause irreparable harm.

If you want the best reproduction and value from yonr
radiogram or record player and L.P. records ask your dealer
(or post the coupoi below) for details of the “ plug-in”
ACOS “Hi-g” Pick-ups—specially designed to replace
existing pick-ups on most famous makes of recor( pliying

equipment. The cost? 32/6d. (plus 10/sd. P.T.)

«o o abways well ahead

ACOS devices are protected by putents, patent applications and registered
designs in Great Britain and abroad.

COSMOCORD LIMITED, ENFIELD, MIDDLESEX
Please send me deiails of ACOS. «“Hi-g” replacement pick-up heads

NAME. .o

NUMBER PLEASE!
The riew resiricted form of London Telephone

Diirectory wo longer inchades ssbseribers, like

ADDRESS ..

Cosmobord, in “fringe” areas. Please note.
therefore that our yumber is ENFIELD 4022,
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COMMENTS OF THE MONTH

BY THE EDITOR

Illegal Radio Fees

CCORDING to the chairman of the Mobile
R2dio Users' Association, the Postmaster-
General has illegally coliected about

£400 million in radio and television licences since
1904. He was referring to a recent judgment
against the Postmaster-General for £143 6s. 8d.
which had been paid in licence feces by a
Colchester firm of engineers, who claimed
repayment of these fees charged for mobile
transmitters and receivers on their vehicles, on
the grounds that they were illegal.

1t was a test case and the Association was
responsible for the case being brought to court.
Although the casc was concerned with licences
for mobile radio users, it applied also to domestic
licences, because they are only collectable by the
Postmaster-General if the regutation empowering
him to do so were laid down. In fact, no regu-
lation has been laid down under the relevant
Act of 1904. A spokesman for the G.P.O.
commenting on the case, in which the P.M.G.
submitted to judgment by consent, said that
nothing other than land mobile radio licences was
in question. The question of the fees which have
been extracted for domestic licences was not
tefore the court, and it seems a great pity, as
this was a test case, that this matter was not
raised also. It is too late now, for the Govern-
ment proposes by the usual trick of retrospective
legislation to legalise what has been illegally
done. 1If an ordinary citizen does something
legal to-day, it can be made iflegal by retro-
spective legislation, and the late Cripps was one
who made use of this politically dishonest
method in the case of Sir Leonard Lord and
Sir John Black. When the Government itself
does something illegal it ‘'makes it legai by the
same method. Thousands of people have been
fined and their convictions recorded for the
non-payment of wireless licence fees which, as it
now turns out, were iilegally demanded. The
proposed retrospective legislation should contain
a clause ordering these convictions to be
expunged from the records and the fines
refunded. Of course, current wireless licences
of all kinds are operating under the Wireless
Telegraphy Act, 1949, and no question arises as
to the charges under that Act. The retrospective
legislation proposed will validate licence fees
. collected between 1904 and 1949, and presumably,
therefore, will also validate the convictions.

The case in question was based on the Bill of

Rights under which no British citizen can be
charged a fee by a Government department
without the authority of Parliament. Under the
1904 Act licence fees for mobile radios could be
charged only if-regulations werc made by the
Post Office and the consent of the Treasury
obtained. This has never been done. The same
omissions apply to domestic wireless licences,
and it is clear that there has been no power since
1904 to make a charge for a wireless licence.

BONA-FIDE RETAILERS

HE annual report of the Radio and Tele-
vision Retailers’ Association makes it clear

that they intend to compilc and publish a list of .
firms who are bona-fide retailers, complying with
the definition of a retailer already agreed between
R.T.T.A. and other sections of the industry.
The other sections, however, are not willing to
co-operate in the compilation of this very
necessary and much overdue list. We have many
times drawn attention to incompetent radio
dealers, but unfortunately the publication of such
a list, in view of the present state of the law,
cannot protect the public against the charletans,
since it is a white list and not a black list, and the
omission of a dealer’s name from it cannot be
taken as indicating that he is not a bona-fide
dealer. However, such a list will go a long way
towards removing some anomalies in radio
trading, cspecially if wholesalers refuse to

supply those not on the list.

INDEXES FOR VOLUME 30

THE December issue concluded Volume 30
and the index for it will shortly be available
price ls. 1d., post paid. , Arrangements have
been made for Messrs. Hazell, Watson and
Viney, of 52, Long Acre, London, W.C.2, to
undertake the binding of your parts in complete
volumes with the appropriate index. If you are
desirous of having your parts bound, Messrs.
Hazell, Watson and Viney will be pleased to let
you have a quotation for the work on receipt of
an inquiry. Those readers who prefer to have
their copies bound by a local bookbinder can
obtain not only the above-mentioned index but
also an index for any previous volume from us
direct. The order should be addressed to the
Publishing Department, George. Newnes, Tower
House, Southampton Street, Strand, London,
wW.C2.—F.J. C -
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V.H.F. Station

’l‘Hh' opening date of the V.H.F.
station to serve East Anglia

is not yet known, but it will have

a temporary mast at first until a

permanent one is erected.

Printed Circuits Agreement

IT is announced that Pye Limited
have acquired an interest in

Technograph (Printed Circuits),

Ltd., who hold patents for printed

circuits all over the world.

Both companies intend to work
closely together in furthering the
development and application of
printed circuits, not only in Britain
but throughout the world.

September Sales Down

RADIO sales figures  for
September were slightly down

on the previous month. 12.1 sets

per shop were sold in September,

compared with 12.3 in August.

Radio from Rowridge

THE new Rowridge television
station on the Isle of Wight is

not intended to be used exclusively

for TV. It has been officially

announced that the BBC plan to

transmit three V.H.F. sound pro-

By " QUESTOR”

grammes from the station when the
500ft. mast replaces the temporary
aerial in about a year's time.

Broadcast Receiving Licences
THE following statement shows
the approximate number of
broadcast receiving licences issued
during the year ended October,
1954. The grand total of sound

and television licences  was
13,701,205.

Region Number
London Postal 1,524,625
Home Counties 1,443,030
Midland . 1,207,949
North Eastern... 1,587,978
North Western 1,224,725
South Western 992,626
Wales and Border .

Counties 618,900
Total England and

Wales .. .. 8,599,833
Scotland .. 1,040,028
Northern Ireland 219,676

Grand Total 9,859,537

Scriptwriters Alan Simpson (left) and Ray Galton (right) show a
disgusted Tony Hancock their offering for the latest edition of
“ Hancock’s Half-Hour,” heard weekly in the BBC Light Programme.
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Overseas Appointments
MR. HUGH  CARLETON
. GREENE, O.B.E., has been
appointed Controller, = QOverseas
Services and Mr. Oliver J. Whitley,
Assistant  Controller, Overseas
Services. -

Commercial Radio Possibility
IT has been reported that should
the new commercial television

service to be introduced this year
prove successful, a proposal for
commercial radio may be put
forward,

The chief advantage of such a
service would be the abolishment
of licences.

Radio Telescope
ROF. V. A. AMBART-
SUMYAN, a Russian astro-
physicist, visited Jodrell Bank
experimental station recently as
the guest of Prof. A. C. B. Lovell,
professor of radio astronomy at
Manchester  University, who is
head of the Jodrell Bank telescope
scheme.

He was shown the new £500,000
radio telescope near Chelford
which is being constructed to be
the largest in the world.

- Decline in Canada

FIGURES issued by the Canadian
Radio  Television  Manu-
facturers’ Association reveal that

-sales of radio receivers in October

last totalled 41,411, a decline of
14,031 on the total for October,
1953.

Firm’s Communication Station
TARSLAG, LTD., a Teeside

building and contracting com-
pany, have been negotiating
with the Northallerton Water
Board for the lease of a site on
one of the highest points of the
Osmotherley Moors, near
Northallerton.

The firm intend building a radio
station to keep in constant touch
with their employees engaged on
jobs in North Yorkshire and South
Durham.

Radio Show Dates
HE National Radio Show this
year will be held at Earls
Court, London, from August 24th
to September 3rd, with a preview


www.americanradiohistory.com

. February, 1955

~ PRACTICAL WIRELESS

73

for overseas and special visitors on
August 23rd. )
Mecanwhile plans are well in

hand for a smaller exhibition, the-

Northern Radio Show, to be held
at the City Hall, Manchester, from
May 4th to 14th.

Mobile Radio Used

MOBILE radio was used by the

Sunderland Transport
Department to control bus opera-
tions when the Queen and the
Duke of FEdinburgh visited
Wearside. Two vans and a walkie-
talkie set were used. The transport
committee is now to consider using
mobile radio permanently in view
of its outstanding success on this
occasion.

Civil Defence Exercise
NOTTING HA M, Derby,

Nottinghamshire and Derby-
shire civil defence forces made
extensive use of mobile radio for
their largest exercise since the
war. It was assumed that all
telephones were out of action and
all communication had to be by
radio or field telephone.

Obituary

IT is with deep regret that we re-
cord the death of Mr. **Jimmy"

James, production manager o f

Whiteley Electrical Radio Co., Ltd.,

who collapsed and died in his office

on Friday, November 12th.

Mr. James was only 49 years
of age and had completed nearly
28 years of service with the
company. He was an outstanding
personality and will be greatly
missed by all who knew him.

British Institution of Radio

Engineers
THE following meetings of the

above institution will be held
during January :

London  Section.—Wednesday,
January 26th, 6.30 p.m., at the
London Schoo! of Hygiene and
Tropical Medicine, Keppel Street,
Gower Street, W.C.I. A Survey
of Tuner Designs for Multi-
channel Television Reception.”
D. J. Fewings, B.Sc., and S. L.
Fife, A.M.Brit.LR.E.

North-eastern Section.—Wednes-
day, January 12th, 6 p.m., at
Neville Hall, Waestgatc Road,
Newcastle. Address by the presi-
dent, Rear-Admiral (L) Sir Philip
Clarke, K.B.E., C.B., D.S.O.

South Wales Section.—Wednes-
day, January 12th, 6.30 p.m., at
the Glamorgan Technical College,

Treforest. “ Electronic Counting
Devices.” F. H. Gage, D.Sc.
Scottish Section.—Thursday,

January 20th, 7 p.m., at the Depart-
ment of Natural Philosophy, the

University, Edinburgh. © Modern.

Ship-to-Shore Communication.”

G. Macdonald.

Marconi Staffl Appointments
MIR. E. GREEN, M.Sc., having
reached the normal retiring
age, has relinquished his position
as head of the Transmitter Ad-
vanced Development Group of
Marconi's Wireless Telegraph Co.,
Ltd. He is, however, continuing his

_ The transmitter is designed for
ihe transmission of radio-telephonic
or telegraphic communications over
Jong distances and under heavy

traftic conditions.

Comnumications for Pakistan
YE LIMITED are to supply and
install £150,000 worth of equip-
ment for the Sui Gas Transmission
Company’s pipeline .communica-
tions system in Western Pakistan.
The system will include an
extensive V.H.F. multi-channel

Two members of the Pye radio unit prior to the start of their survey
for a communications system n Western Pakistan.

work for the company on a full-
time basis as a consultant engineer.
Mr. V. J. Cooper, B.Sc., has
been appointed chief engineer,
Advanced. Development.

Radiogram Gift

COSSOR  radiogram  was

recently presented to the
Islington Branch of the Infantilc
Paralysis Fellowship. This pre-
sentation was made on behalf of
A. C. Cossor, Ltd. by its medical
officer, Dr. L. B. Bourne, in the
presence of the Mayor, Councillor
Mrs. J. M. Barnes.

Transmitter for Belgium
A HIGH-POWER (30 kW) H.F.
communication  transmitter
type HS.51 has been shipped to
Belgium from the Chelmsford
works of Marconi's Wireless Tele-
graph Co., Ltd. This transmitter
has been manufactured for the
Belgian R.T. and T., the equivalent
of the British G.P.O., and is to be
installed by Marconi engineers at
Ruisselede, Belgium.
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route, providing specch and tele-
printer channels between all the
major points; a V.H.F./AM.
Fixed-to-Mobile scheme, giving
complete coverage of the pipeline
route for maintenance purposes ;
and a duplex H.F. radio-telephone
or teleprinter system between
Karachi, Sui and the main inter-
mediate point.

Cable and Wireless Limited. 15,000-
Mile Cable Chain

A 15,000-mile cable chain, the
longest unbroken cable and
landline circuit ever formed, is
being set up to link Sydney with
London direct, via Canada. The
chain+is intended as a permanent
improvement in communications
between the-United Kingdom and
Australia. -

Savings Scheme

\X/OLF dealers throughout the
country arc now operating

an ¢ easy-stage " savings scheme for

the benefit of prospective pur-

chasers of Wolf Cub equipment.
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A New Technique for Sound Recording

A COMBINATION OF TAPE-RECORDING TECHNIQUE WITH ORDINARY SOUND-ON-FILM

By A. G.

use of films with sound effects and recorded

commentaries for scientific, educational and
commercial purposes. This limitation has been over-
come by the development of a powder which, when
skilfully bonded to film, provides an easier and far
more economical means of adding sound to motion
pictures.

Sound may be recorded on film by means of light
or by varying the magnetic ficid, on the principle of
the magnetic tape recorder. Magnetic sound tracks
are applied in the form of a narrow * stripe ” down
one edge of film in approximately a similar position.
to the photographic track. A stripe which occupies
the whole area normally used for the optical track is
0.10in. wide and is termed full width stripe or full
striping. Since the stripe is opaque any optical track
which it covers can no longer be played. It is also.
possible to apply a half stripe, 0.05in. wide, which
may be located on either side of the centre line of the
optical track, so that the latter can still be played at
a slightly reduced volume level. Half striping produces
a slightly lower volume of sound than full striping,
but is otherwise equally effective. Tt is also possible
to add a narrow stripe 0.03in. wide to the outside
edge of silent (double perforated) film. This is
known as edge-striping and has an even lower output
than that of half striping, though in other respects
it is equally effective.

The use of magnetic striping has led to the develop-4
ment of equipment specially designed to take
maximum advantage of the opportunities presented
by this very flexible system of sound recording. The
scope for this new technique has been greatly extended
by the introduction of a magnetic-optical projector,
which makes it possible not only to project 16 mm.
films of all types, but also to record material from
practically any source. Manufactured by Kelvin
Hughes for Simplex-Ampro, Ltd., it is claimed to be
the only equipment in the world which records from
an optical track and has a three-channel mixing unit
operating from a remote control panel.

The set has been designed to give the fullest
possible facilities, so that recording can be "carried
out in a truly professional manner. It includes a
separate remote control unit, which is provided with
twin channel input for recording and monitoring by
meter as well as headphones. The complete equip-
ment is supplied in three cases. One case houses the
projector proper, its Jower half being in the form of
a tray in which the projector is mounted. The
loudspeaker carrying case forms the loudspeaker
baffle and holds a spare 1,600ft. film reel, together
with loudspeaker cable. The third carrying case,
besides housing the remote control unit, contains a
Reslo ribbon microphone with a very wide frequency
range, monitor head set, control cable, head cable,
and power cable. ’

COST has been the principal factor limiting the

The Sound-head .

The projector is provided with a footage counter-
meter and has an improved sound-head with no
guideways. The film passes from the bottom to the

Thomson

top of the sound drum which rotates in an anti-
clockwise direction. Since the stripe is on the outside
of the drum, the magnetic head is able to follow the
film and conform to its minute fluctuations. The
magnetic head is adjustable in all three planes to give
perfect contact with the film. The greater frequency
ranges available from magnetic recording made it
desirable to design an improved speaker unit, which
has been backloaded and baffled 1o lower the low-
frequency response by a full octave. The amplifier
is also of a new and improved design and uses valves
of standard makes.

The projector operates on 105-125 volts alternating
current, but can be operated on A.C. supplies outside
this range by using an Ampro transformer. It will
accommodate reels from 400ft. to 2,000ft. capacity
and may be used to project sound films at a’ constant
speed of 24 frames/sec., or silent films at a constant
speed of 16.frames/sec. This projector has been
specially designed ‘to play edge stripe on double
perforated film, half track, or full track. It will
play optical and magnetic tracks on colour or.bldck
and white film either separately or simultaneously,
and can change from one half track to the othef with
no mechanical switchover whatsoever. It will record
from two sources separately or mixed (e.g., micro-
phone and gramophone), and it will record from
existing optical track with the addition or insertion
of extra material from other sources in a single
operation.

One of the main advantages of the equipment is
that the remote control unit can be placed well
away from the projector, so that even the minute
amount of noise made by the recording instrument

R
da R

A view of the new projector,
|
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can be completely eliminated. In fact, for fully pro-
fessional results it is preferable to have the com-
mentary read from another room. This can be easily
achieved with the remote control unit which allows
the projector to be operated and the recording to be
fully monitored.

Operation
When recording from a magnetic track, the striped
film is threaded through an erase head and into the

manner, using the volume-control marked microphone
for the magnetic volume and the normal volume-
control for the optical volume where required on
half-track recordings.

Thefe are virtually no limits to the facilitics offered
by this remarkably versatile equipment. From the
remote-control position the operator can switch the
projector on and off" and monitor on his head-set by
following the visual indications of the programme
meter. He can mix both music and speech and record

from the optical track of the film at

S

will. or he can use the 15 ohms input
from another projector or tape-
recorder or sound effects. If the
output of ,a gramophone is too
small for recording purposes, he can
take out the speaker plug and plug
it into the sound amplifier position,
controlling the tone from the
recorder itself.

An inexperienced amateur doubt-
ful of his ability to mix sound and
speech together can first record the
music throughout the length of the
required section of a film. He can
then rewind the film, by-passing the
crase head. and run it through
again to record whatever comment-
ary is desired. By this means the
original music recording is auto-
matically dropped to background
level behind the speech.

In order to prevent assistants on
field work from altering the original

The complete equipment, with an operator making a magnetic
/4 {rip s

recording.
projector in the usual manner. When the recording
amplifier is switched to the record position, a red

signal lamp comes on. The operator then switches
on a turntable and checks the level of the opening
music, which should peak at the full zero level on
the programme meter. He next checks his voice on
the second channel of the three-channel mixing unit.
His voice should peak at full zero, but if the music is
a background to speech it should be peaking at
minus 3, and this will be clearly indicated on the
programme meter.  In the monitor ‘phones the
operator can hear both the level of the music and
his voice. Switching on the projector he records his
message. Should he make a mistake, he has merely
to reverse the projector to a point prior to the error
and re-record the passage. The offending section
is automatically removed by a special erase head,
which operates continuously during recording to
ensure that no previously recorded sound track still
exists.

To record from the optical track of a film the
operator plugs the output from the speaker line into
the 15 ohms position on channel 2 of the remote-
control upit. The optical volume on the projector
is turned to three-quarters and the tone-control to the
desired position. The operator can then switch the
channel selector switch into the 15 ohms position
and record the message from the optical track, adding
music from a gramophone disc or any other source,
or making additional comments at the appropriate
times.

The recordings are played back in the conventional

commentator’s carefully chosen
words, the projector has been so
designed that the erase head can be
unplugged, thereby ensuring that
the recording will not be changed.

It is evident that there are four ways in which
recordings made by means of magnetic striping can
be played back. itis possible to play either the original
optical track or the track containing the original
optical recording and the new magnetic recording.
Again, by careful thought and the use of the two
volume-controls selected sequence can be played back
from either track or both tracks can be played
together. The practical significance of these novel
facilities is at once apparent.

If a film is out of date it can be half striped and the
material or policy, or any important passages that
should be retained, can be recorded on to the
magnetic striping at the same time as new speech or
new background music is being added to the magnetic
track.

When a documentary film is made for use in
schools several different commentaries for the various
age groups are required. Formerly it was necessary
to make each of these commentaries on a separate
optical track. Now it is a simple matter to make a
copy for the oldest group, half stripe it, and record
the commentary for the youngest group. The two
recordings can each be played back separately, or the
sequences from both play-backs can be mixed to
provide the recording for the middle group.

Training

~Most hospital groups consider that films of opera-
tions play a valuable part in the training of medical
students and nurses, because the camera can show
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close-ups that could not be seen by the majority of
those present in the theatre. Beforé the development
of magnetic optical projectors, the surgeon had to be
in attendance whenever the film was shown in order
to provide the necessary commentary. Now the film
can be half striped and a suitable commentary can be
recorded, enabling the film to be shown at any time
without the surgeon being present. Moreover, by
varying the recorded commentary the same film can
be adapted to the requirements of any type of
audience. .

Nowadays, there are many industrial users who
have a 16 mm. silent camera and have never attempted
to reproduce sound or speech. At a very modest cost
they can now have their silent films copied and striped
and record suitable commentaries with effects. There
are¢ many potential applications in factories for staff
training and the training of service engineers. A

.PRACTICAL_WIRELESS
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particularly important advantage of half stripes is
that they enable the language difficulty to be over-
come. Forexample, a film illustrating the production,
operation or uses of any particular equipment can be
made in Britain, copied, striped, and sent all over the
world, commentaries in the .appropriate language
being added in each country. The method also offers
an ideal solution to the language problems when films
are shown in such vessels as oil tankers, whose crews
may be drawn from a number of different countries.

Magnetic optical recordings of the type described
are also” likely to be extensively used in the motion-
picture industry itself, since they offer full studio
facilities at a very much lower cost. In fact, the
opinion has been expressed that because of its greater
efficiency and economy, magnetic recording will
eventually be universally employed in place of optical
tracks.

Surplus Lip and Fhnoat Micraphones

By E. G. Bulley

HE lip and throat microphones were originally
developed for use by the armed forces, and
are both similar in construction. The former

type is worn on the upper lip and does to a certain
extent prevent or limit unwanted background noise.
Likewise, the throat type is placed against the throat
and, by so doing, background noise is reduced.
Basically, these microphones consist of one or two
carbon buttons, the former being known as the single
button, whereas the Jatter is the double button type.
The single button type consists of a metal diaphragm
which rests against an insulated dish containing
carbon granules, the granules being commonly
known as the button. One electrical connection is
taken from a metal backplate, and the other is taken
from the diaphragm. The double button type,
however, can be said to consist of two single button
types connected in a push-pull arrangement. This
type must not be confused with the lip-type differential
microphone, the latter type of microphone having
two carbon buttons, one arranged on either side of
the diaphragm but having only one electrically
connected. It is assumed that the purpose, of the
other button is to assist in physical balance between
the two sides of the diaphragm. Furthermore,
should the reader purchase one of these microphones,

Driver

Diaphragm
transformer

Microphone
transformer

he will notice that there are holes on both sides of
the outer casing, these holes being located at the base
of the instrument. The purpose of the holes is to allow
the sound waves to enter both sides of the micro-
phone and create equal and opposite pressures on
the diaphragm. a

Operation

The operation of the carbon microphone is simple,
and only a brief explanation will therefore be
necessary for the reader to appreciate the types that
are available on the surplus market. As previously
mentioned, the electrical connections are taken from
the diaphragm and the case, current being fed from
a suitable supply which flows through the loosely-
packed carbon granules, and as the diaphragm
vibrates, the pressure on the granules increases and
decreases. These phenomena causes a fluctuation
of current in the circuit in which it is connected.

Typical circuits utilising the single and double
types are shown in Figs. 2 and 3. :

Many of the lip and throat microphones are of
American manufacture, the units being nmoulded
in rubber with an elastic neck- or head-band. Never-
theless, the moulded rubber casing can be.removed
and the microphone used for various experiments.

Driver
stage

Microphone
transformer

|
E

Oueput Button

trans.

Fig. 1. (left)—Circuit using the single carbon button type of microphone. Fig. 2. (righty—Circuit employing
the double-button type.

-
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i of Siandard Test Equipment
' By Gordon J. King, AMIPRE

(Continweed from page 14 January issie)
E S .

ET us look again at the simple circuit in Fig. 4;
L we know, by calculation, that 200 volts arc
developed between points B and A—or between
points B and C for that matter. Yet” when we
endeavour to prove this by making a voltage measure-
ment the meter indication is nothing like it should be.
If we refer back to the voltmeter circuit of Fig. 2,
we shall immediately realise that by putting a volt-
meter across either of the two points we are in effect
shunting either R1 or R2 by the internal resistance
of the instrument.

Instrument Sensitivity (3) .

The magnitude of this resistance is, of course,
dependent on how much current is required to
provide f.s.d. on the meter. Clearly, then, this is
governed by the sensitivity.of the meter itself, which
in turn determiness the overall sensitivity of the
instrument proper. This characteristic is revealed
in the term ** ohms per volt.”

Let us consider a meter that requires 1 milliampere
for f.s.d. 1If we adapt this to read 1 volt f.s.d., then
we find; by using Ohms law, that the meter circuit
must possess a total resistance of 1,000 ohms
(1 X 1,000/1 mA). We know, of course, that the
meter itself has resistance, but this figure is included
in the total resistance value, so that a 1,000 ohms of
resistance exists between the actual terminals of such
a l-volt meter.

Thus, we now know that an instrument using a 0-1
milliampere movement has a sensitivity of a' 1,000
ohms per volt—bearing in mind that the current to
be considered is that necessary for fis.d. A meter
which has a f.s.d. of, say, 0.5 milliampere would, of
course, go to makc a voltmeter of 2,000 ohms per
volt sensitivity—20,000 ohms per volt sensitivity
would be realised by using a meter of 50 micro-
amperes (0.05 milliampere) f.s.d., and so on.

We shall now have a much better idea what happens
when we connect our, say, 1,000 ohms per volt
meter—set on the 200 volts range—across points B
and A of Fig. 4. The circuit will most certainly be
disturbed by the total voltmeter resistancc—now
200,000 ohms (1,000 x 200
ohms)—shunting R1. This
is illustrated by Fig. 35,
where a little simple cal-
culation will soon reveal =3
the error of our measure-
ment.

We know that the total
resistance of two resistors
connected in parallel is
equal to R1x R2/R1+R2,
Working this out for Rl

disconnected
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and the total resistance of our 1,000 ohms per volt
voltmeter set on the 200 volts range, we quickly dis-
cover that inplace of the | megohm resistor Rl we
now have an effective resistance of 166,666 ohms.

This, being still in series with R2 across the voltage
source, incites a rise in circuit current from 0.2
milliampere to a little over 0.34 milliampere, whilst
the voltage across Rl and the instrument resistance
falls to something like 56 volts. And this is precisely
what our voltmeter will register—quite a difference
ketween this and the actual 200 volts !

From this reasoning it will be evident that if we
increase the voltage setting on the range switch, say,
turning it to the 500 volts position, we shall obtain a
more accurate reading as then the terminal resistance
of the instrument is that much larger. For this
reason, when lesting voltages in high-resistance
circuits it is desirable to employ the highest range
possible, consistent, of course, with useful scale
indication. )

If, on the other hand, we reduce the voltage setting,
the terminal resistance of the instrument reduces
accordingly, the circuit under test beconres even more
heavily shunted, and as the result it is very unlikely
that an increase in needle deflection will be achieved.

Engineers and experimenters who are in possession
of commercial receiver service data will have noticed
that circuit voltage figures are given with respect to a
specific type instrument. This applies particularly
to the valve electrode voltage figures. Incases where
a specific instrument is not quoted, or if a meter
sensitivity figure is not given, the voltage readings
should be taken only indicatively. An experimenter
using a 1,000 ohms per volt instrument, for example,
will get an entirely different set of readings from an
experimenter using a 20,060 ohms per volt instrument.
For the same reason it is desirable also to know the
actual voltage range to which the instrument was
adjusted when the test readings were taken.

Where possible, then, one should always aim at
acquiring a multi-range meter of high sensitivity. This
applies more particularly to the television and radio

Vo/tmeter
resistance = 200,00002

\AAA

Y AAAAAAA

Etfective resistance between

A ang 8 = /66,666 ohms
Fig. 4 (left).—The voltmeter
V' will not register the true
vqltage across R1. Fig. 5 5.34mA with voltmeter
(right).—Showing how the cir- connected
cuit at Fig. 4 is effectively

altered by the voltmeter.

AAAAAAAA
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experimenter. For the electrical engineer an accurate
instrument of mediocre sensitivity is all that will
normally be required, for such an operator’s work
will generally be on low-resistance circuits where
the shunting effect of the instrument will be negligible.

At this point it will be interesting to note that by
using a 20,000 ohms per volt instrument, set on the
200 volts range, approximately 175 volts will be
measured across R1 (Fig. 4). The accuracy would be
even greater by using the instrument set on the 500
volts range.

Measuring Valve Electrode Voltages (4)

When we measure valve electrode voltages the
above reasoning holds good in a large number of
cases. Let us look at the circuit at Fig. 6. This
shows a pentode valve connected as a typical voltage

A B + Cathode
Rs EE Ra EE )

> > our '
.| Cathodte
b resjstor

N
1
Ry M
_Lkst ZOlOI/

Grid

Fig. 6. (left).—A 1ypical voltage amplifier circuit.

Fig. 7 (right).—Since there is no current in Rg

under normal conditions, both sides of Rg are
negative with respect to carhode.

amplifier. We shall observe that the stage embodies
a cathode biasing arrangement, which means that the
resistor Rc in the cathode circuit causes the cathode
to_rise to a positive potential relative to the control
grid (grid 1) or earth, by reason of the voltage drop
across it.

Clearly, then, if we connect a voltmeter across Re
we are effectively measuring the bjas voltage of the
valve. Moreover, an accurate voltage reading will
be obtained at this point owing to the relatively high
ratio between the resistance of the meter and ihe
resistance of Rec.

It would be quite a different matter, however, if
we were silly enough to make a voltage measurement
between grid | and cathode. If we used a very
sensitive instrument we should probably get a
reasonable indication. But when we realise that
we are obtaining such a reading by putting Rg in the
meter circuit we should well expect a considerable
error.  Most of us know that the value of Rg might
well range between 0.25 megohms and 10 megohms,
and, even though the valve itself may not be taking
grid current to provoke a voltage drop across Rg,
the meter must pass current to take energy from the
circuit to move the pointer. )

This fact is brought out better in Fig. 7, which
clearly shows both sides of Rg negative with respect
to cathode—this is because there is no current in Rg
under normal conditions. The voltage drop is VRe
across the cathode resistor, so why measure _this
through Rg? It seems from our * Query Service
that a number of experimenters feel that unless an

\

actual voltmeter connection is made to the control
grid a measurement of G.B. voltage is not possible..

If we wish to measure the voltage on the screen
of the valve, things become a little more involved.
Let us assume that we are using an instrument having
a sensitivity of 1,000 ohms per volt set on the 200 volts
range, and that the value of the screen feed resistor
Rs is 100,000 ohms. If, without the instrument
connected, the screen current is 0.5 milliampere,
application of Ohms law will reveal that Rs will drop
50 volts and that 150 volts will exist between the
screen and earth,

The circuit is perfectly happy until we connect
our voltmeter between the screen electrode and

earth. In eflect, this Is the same as connecting a
200,000 ohms resistor between screen and earth.
:I> M+
E; Rs Millismmeter
w
] o
Rg '
I
=

ANA

Vo/tmeter

Fig. 8.—A method of accurately assessing the elec-
trode voltage of a valve. The current in Ra is
measured under normal conditions and then ' the
electrode is energised from a low-resistance H.T.
source, being measured by V. The voltage is ddjusted
so that A indicates the normal current in Ra.

This resistor in conjunction with Rs thus forms a
po}egtial divider circuit from which the screen
15 fed.

" The result is that the current in Rs increases, the
screen voltage falls, and as a direct consequence the
valve takes less screen current. This is indeed a
complex state of affairs, and one that cannot be
readily analysed, for the reduced screen current does
not incite a rise in screen voltage equal to the voltage
drop caused by the resistance of the instrument.
It the two voltage deviations were equal and.out-
balancing, measurement of the screen voltage would
be a relatively simple matter. Of if we could look
at the screen cathode path of the valve as a pure
resistance, a resistance connected in series with Rs
could be substituted for the valve and analysis made
as for the simple potential divider circuit shown in
Fig. 4. Unfortunately this is not possible if great
accuracy is required, since the voltage-current
relationship of the valve does not follow Ohms law.

This reasoning applies equally, of course, to
measurement of the anode potential, or any high-
resistance valve electrode taking current. If it is
essential to take a very accurate measurement the
following procedure should be-adopted.

First, take careful note of the electrode current,
and then disconnect the electrode ffom the H.T. line.
Next connect a H.T. battery or a low resistance H.T.
source to the H.T. negative line of the set, and feed
the valve electrode from this through a milliammeter.

(To be continued)
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The International Shert Wave League
EVERAL of my readers, in view of my comments
S on clubs which claim national or international
status, have written to me regarding the
International Short Wave League which operates
from 86, Barrenger Road, London, N.10. One of
my readers says that there is an honorary secretary
and honorary editors, but no mention of a treasurer.
He also tells me that there is no indication of annual
area elections nor do members receive a balance-sheet
accounting for receipts and expenditure. In the
journal issued by this League it has been stated
that the league membership stands at several
thousands. One reader says that his membership

number is approaching 6,000. The annual subscrip-

tion is 10s. a year, so there is a considerable sum
received by the League in subscriptions alone. 1
should have thought that under such circumstances,
with a comparatively large sum of money involved,
*there would have been an annual general meeting
and balance-sheet distributed together with a list
of members. After all, a man who joins an inter-
national organisation wants to know who his fellow
members are. Personally, I have no knowledge of
the League, nor have 1 had any complaints concerning
it. I gather, however, that no one has received a
balance-sheet, although when 1 wrote to the hon.
secretary I was informed that they would be ** pleased
to show me all our books and records, which are in
any case always open to inspection and scrutiny by
members.” 1 can only comment here that it is quite
unreasonable to expect thousands of members to
call at the headquarters of the League in London
in order to inspect the books. The secretary does not
state in his letter to me whether these books and
records have been independently audited.

It is said by some readers that all they receive is a
membership card and copies of a roneoed journal.

I understand, however, that no officer receives any
emoluments, although it is not clear whether they
receive expenses. My letter to them invited answers
to the following questions: Is an annual general
meeting held and are the officers elected annually ?
[s the secretary a permanent secretary who cannot
be removed from office? As you claim to have some
thousands of members at 10s. a year, this represents
a considerable sum of money. Is a balance-sheet
published to members showing how the money is
expended?  Is this balance-sheet independently
audited ? What benefits do the members receive ?

Is a list of members published as would, of course, be

necessary in the event of a balance-sheet, so that

members could assess revenue?

The reply was : * In view of your request for ‘suit-
able’ answers to a series of searching questions,
and that the form of our answers is apparently
intended to represent the other side of some ¢ story,’
we should be pleased to show you all our books and
records, which are in any case always open to inspec-
tion and scrytiny by members. Furthermore, wc

m@ﬁ’/h/
—

should be very pleased and proud to explain the
whole set-up of the IS.W.L. to you or your
representative at your earliest convenience.”

Accordingly, the secretary was invited to call at
the office of this journal, but countered with a request
for us to visit them. Surely a visit shouid be quite
unnecessary, and it should have been easy for the
secretary to have answered in writing the questions
set forth above?

There is no suggestion, of course, that the club
is not properly run, but in order to remove doubts in
the minds of \readers who have written to me I
invite the League to'reply to those questions so that
1 may publish them for the benefit of all concerned.

1 belong to many clubs myself, and am always
provided with a list of members, notice of annual
general meetings and a balance-sheet, accounting for
the club’s revenue and expénditure. Afterall, members
are entitled to know what the financial position of a
particular club is, since they are jointly and severally

res_ponsible in law for the club’s affairs; being
unincorporated they are not a legal entity and
members themselves become liable. The hon.

secretary and treasurer are now invited to give answers
to the questions enumerated above. 1 also invite
correspondence on the subject from members of the
League.

The Radio Amateur Invalid and Bedfast Club
I HAVE been in correspondence with the secretary
and others concerned with the Radio Amateur
Invalid and Bedfast Club. 1 do not like that term
* bedfast,” which is a slang term anyway. My concern
is that this club appeals for donations for radio
amateurs who are incapacitated and confined to bed.
The cluf also appeals for wireless components
and books, and 1 asked whether I could have further
details such as the number of members, whether
annual general meetings are held and the officers
elected annually, whether a balance-sheet is produced,
showing how the donations are being disbursed,
together with a statement from the bank and details
of all expenditure. If so, could I have a copy ?
I also wanted to know whether such a balance-sheet,
if it exists, has been independentl audited. 1 required
to know when the club was founded, how many
people have responded to the appeal for donations,
and how much has been donated from the com-
mencement. Failing this information, it was pointed
out, notices of this club could not appear in this
journal. Readers will remember the World Friendship
Society of Radio Amateurs which 1 criticised very
severely some time ago and which now seems to
have gone out of existence.

Apparently the membership of R.A.LLB.C. at the
end of November was 20 with seven local representa-
tives, five of whom arc licensed amateurs. Until 1
receive satisfactory replies to my questions notices,
I understand, will not appear in this journal,
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An Economical Quality Re

celver

EIGHT STAGES IN FOUR VALVES : VARIABLE SELECTIVITY : NEGATIVE FEEDBACK

By W. N.

HE problem facing the writer was the constiuc-
tion of a broadcast band receiver which would
give good quality and yet have simple circuitry.

Primary consideration was good reproduction of the
local stations, with a good selection of Continental
stations. The trouble is of ‘course, that, generally
speaking, the higher the quality desired the more
complex the circuitry becomes. Yet, for various
reasons, components and cost had, in this case, to be
kept to a minimum. Obviously, as in much radio
work, the answer was a compromise. The arrange-
ment finally chosen is shown in Fig. 1.

The Circuit /

In the interests of gain, selectivity and general
convenience, a superhet circuit was chosen. Ahead
of the frequency changer an R.F. amplifier seemed to
be desirable, for the usual reasons. On medium
waves the stage gain of a tuned R.F. amplifier is
considerable, but in the receiver being discussed gain
was not the main aim of such a stage. Some extra
gain at R.F. was desirable, but the object of the
amplifier was primarily to obtain a better signal-to-
noise ratio and to prevent cross-modulation distor-
tion. In view of all this, it was decided to use an
untuned amplifier, thus obviating the need for extra
coils and an extra gang on the variable tuning
capacitor.

Here it might be mentioned that one of the con-

Stevens

siderations involved in building the receiver was to
use as many components as possible that were already
on hand ; hence the unusual valve complement. The
R.F. stage uses a 6AC7 high slope pentode, but this
is not critical.  Alternative types which come readily
to mind include 65SG7, 6AG7, 6SK7 or, in the double-
ended types, valves such as the 6K7. The R.F. stage
is an orthodox untuned amplifier, except perhaps for
the cathode bias arrangement, which will be described
later. The grid resistor RI is returned to the AGC
line, with the object of preventing overloading on
strong signals.

The output of the R.F. stage is capacitance coupled
to the mixer stage through a variable capacitor C4,
which is pre-set to the best value on completion.
Since best results are obtained when the output is
coupled to a high impedance, the capacitor is returned
to the junction of the mixer grid, tuning capacitor and
coil. In the original model the coil is the secondary
winding (grid) of a standard medium-wave inductor
with the primary winding left unconnected. If greater
selectivity is required, normal transformer coupling
can be used between the R.F. stage and the mixer.
It will be seen from the circuit that AGC control is
applied to the mixer stage.

Frequency Changer . .
This is a normal shunt-fed circuit, using standard
coils. There are, however, a few points of interest.

VYWV

ANAAA

ve =
E;RS
(o3 J-
b P
’ ’
ra /
‘] b
ANAAA -

Fig. 1. —Theoretical circuit of the receiver.
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Since the niaximum conversion is obtained when the
oscillator anode and mixer screen are at the same
potential (in this case 100 volts for the 6K 8), they are
fed from a common point, R6 being the common
dropping resistor. This arrangement simplifies wir-
ing and does not have any deleterious effects through
mteraction.

The switching system in the mixer anode circuit is
1o enable @ choice of two degrees of selectivity—
Normal and Wideband. Jo position =" 1.7 the 5 pF
capacitor C12 is, in effect, shunted across the primary
of IFT-1. The receiver is lined up in this position.
By switching to position ““ 2" the capacitor is taken
ofl the primary cir-
cuit and shunted
across the secondary
circuit, this change- @

over providing s S SRR
wide-band  charac- R2 (1, 13, 100,000 2.
teristics.  Another ! R3.8. 47,0002.
pole on the rotary : R4. 2204,
switch performs a ; RS, 10.000 2 (sce text).
similar operation in : R6. 27.00002, § wait.
the anode circuit of ; R7. 3308
the LF. amplifer. R9. 2.2 M.

5 SORIN. 27,0002
At the same time, 2 | Rug 470,000 ¢ (see text).
third pole on the RIS, 150 (sectext).
switch aflects the ¢ Ri16. 1,000, 5 watt.

gain of the R.F.
amplifier. In posi-
tion 17 (Normal) :
the resistor R4 (220
ohms) is switched in circuit so that the amplifier is
functioning at normal efficiency. But in position =~ 2"
(wide-band) the normal bias resistor R4 is switched
out of circuit, leaving in its place a high-value resistor
(RS), thereby reducing the gain considerably.

The switching system enables the recciver to be
operated in the normal manner when tuning to distant
stations, especiallv where the weaker signals require
maximum gain and selectivity.  When listening to

N L LTI T B S L

LIST OF COMPONENTS
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local stations (and, possibly, the more powerful
Continental stations) one may ¢njoy the benefits of a
wide bandwidth in the LF. circuits since there will be
no.side-band cutting and, at the same time, the reduc-
tion in R.F. gain reduces the possibility of interference
from any nearby stations.

Reflex Amplifier

The third valve V3 (a 6B8 double-diode-pentode)
performs four separate functions and thus enables
considerable economies to be made. In the first place
it accepts I.F. signals from the frequency changer and
operates as a normal pentode LF. amplitier. At the
same  time, the
:  signals are rectified
¢ (demodulated) by

o i the two diodes—
g‘:f"“j:;";,;‘ i which are strapped
C2.3,7,16,17, 19, 21,001 | !'Or convenence.

ol : The resultant audio
C4.5.9. 70 pF, trimmer, 1 vollages are picked
C6. 10. 470 pF swing, twin- :  ofl the diode load,

gang, i fed back to the grid
t’?'ll%:l Il;()() 114"7.0 of i of the pentode and
Cl2.18. 5 pF. 5 : qmphﬁed at audio
C20. 0.001 nF. I frequency. The ALF.
C22. 25 uF.25v. wkg. :  output is taken off
C23.24. 8 16 pF.350v., . the screen - grid

whe. which is used as a
C25. 0.8 4F, 1,000 v. wkg. triode ° anode.”

..t Additionally, the
audio voltages

appearing across the load resistor are fed back to
the grid circuits of V1 and V2, through the filter
R9/Cl6, 10 provide AGC control. It should be
noted that no AGC is applied to V3. because, in
addition to being an 1.F. amplifier, it also functions
as an A.F. amplifier and must thercfore operate
at a fixed gain

R11, C14 and C15 comprise the usual R F. filter to
prevent any residual R.F. from being fed into the

ve I1FT-1 '3 v
® ®
MR
e ®
) S/6 c23/24 E
L3
c9
| o ® ®
f g SkC IFT-2
i s T/
| s
I
' |
' ‘ ' 52
v/ VA
3 . S ,_:1_\ -
i i
E 7 " »
- — - Iy ——————— —

Fig. 2. —Lavout and principal measuremeits.
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audio stages and thus causing instability. The by-pass
capacitors are smaller than usual so that they do not
by-pass the audio voltages as well as the R.F. voltages.
The reflex stage is provided with individual anode
decoupling (R10, C17) as an aid to stability, although
this may not be necessary in many cases (sec later).

Output Steige

The final stage in the receiver is a conventional
output amplifier.- In the original model the valve is
an EL33, simply because one happened to be avail-
able. The choice is wide and any of the usual types

There is little point in discussing at length™ the
actual wiring-up of the receiver as even the beginner
should have no difficulty "providing that the mains
parts are mounted as shown and care is taken in the
usual directions. It is a good point to fit solder, tags
to each of the valveholder mounting bolts to provide
quick earth returns.” Most of the compenents can
be mounted around théir tespéctive valveholders or
from the tags of major components. In the original
model it was not found necessary to fit any tag strips
at all. . . S

Earth returns for each stage should be taken to a
common point to
prevent - earthing at
different R.F. points

&
“@ |

(1

E

. and thus_inviting insta-

bility. Particular care

should be taken jn

| wiring up the V3

circuit, but provided

- | leads are kept reason-

| ably short and direct

there should - be no

troubles arising from

the rather complicated
action of this stage.

The matter of

screened leads is best

///4" 2//41. 2/41 a-L- Q/é”

Iz

tackled.in the.following
manner : Wire up the
i receiver without any

L" = —»| screened leads at all,
N ~ . . . Fig. 3.—Detailed chassis layout, except the' two fr_om
(a) the aerial {erminal

may, of course, be used as convenient, although the
. value of the bias resistor (R15) should be noted. Of
the more popular types we might mention the 6V6
(cathode resistor 240 ohms), 6F6 (410 ohms), KT63
(420 ohms),- KT33C (190 ohms), etc., using a main
H.T. rail of 250 volts.

In the interests of quality simple voltage feedback
is provided, R14 being the negative feedback resistor.
Shunted across this resistor is a tone-control system
comprising C20 and VR, the latter being the manual
tone control. This simple top-cut control provides
a considerable range of variation to suit most tastes
and conditions. VR2 in the grid circuit is the usual
manual gain control.

Power Supply

The total H.T. current consumption of the recciver
is under 75 mA at 250 volts. The simplest and
cheapest H.T. supply to provide this power, using
components already to hand, consisted of a metal
rectifier and simple smoothing filter of an 8416
nF electrolytic and a S-watt 2,000 ohms resistor in
place of the conventional smoothing choke.

The L.T. requirements are 6.3 volts at 2 amps (or
1.5 amps if a 6V6 is used as the output valve). This
is supplied by a suitable heater transformer.across the
mains supply.

Construction .

The receiver was built into a spare cabinet which
had been earmarked for such a purpose for some time
previously. The chassis measured 13in. X 6in. X 2in.,
but it is possible to construct the receiver on a much
smaller chassis, as a little ** juggling > with the main
components will show. Fig. 3 shows the main drilling_
dimensions and placing of above-chassis components.

to the V1 signal grid and (b) gain control VR2. Then,
should any of the usual troubles be experienced,
Jvital leads can be replaced by leads in screened
cable until the trouble is cured. The most vulnerable
leads are those from thc sccondary of IFT-1 to
the grid of V3, from the secondary of IFT-2 and any
leads which pass through the chassis from ' L1, C6
or C10.

In the original receiver only the two leads mentioned
above required screening. The use of screened cable
should, of course, be avoided where possiblc to
avoid undue losscs.

Final Adjustments

The first job on completion is, of course, to line
up the LLF. transformers in the usual way. This
should be donc with Si in position ** 1> (normal).
Then the R.F. circuits may be aligned. In addition,
there may be a few other adjustments required to
ensure good results.

For instance, the coupling capacitor C4 should be
adjusted so that adequate coupling takes place with
the lowest possible capacitance. If the coupling is too
tight the tuned circuit in the mixer grid will be damped
and selectivity will suffer to some extent. C4 should
be slackened off so that sufficient gain is obtained
consistent with selectivity. When making this adjust-
ment, remember that one side of the capacitor is at
high potential.

Also, the resistor R5 may need attention. In the

“London area, in which the original receiver is used,

anything up to 10,000 ohms will be suitable. In

some areas, however, it may be necessary to reduce this

value to obtain adequate gain ; shunting temporary

resistors across RS in situ will soon determine how
(Concluded on page 110)
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4 ~7
N CCASAOP
FLECTRICAL
TESTING
INSTRURMEARATS

W

A dependably accurate instrument for testing
and fault location is indispensable to the
amateur who builds or services his own set.

A R
R AC. Voltage The UNIVERSAL AVOMINO
0—75 millivolts 0—5 voies (as illustrated) is a highly accurate moving-coil instruinent,
0-—5  volts 0—25 conveniently compact, for measuring A.C. and N.C. voltage.
025 " 0—100 |, D.C. current. and also resistance : 22 ranges of readings on a
0—100 0—250 3.inch scale. Total resistance 200,000 ohms. -
. 0—250 0—500 ,, Size : 4Yins. x 3jins. x 1qins, Complete with leads, inter-
0—500 Nett weight ;18 0Is. changeable prods and croco-
Resistance dile “clips, and instruction
D.C. Currant 0—20,000 ohms " Price: €10 :10:0 book.
8:2.5 milliamps g—égg,%g D
5 ” —500. -
025 o 0-—2 megahms The D.C. AVOMINOR
o—I00 . 0—5 .. ) ) : - > .
0500 o o—to is a 24-inch moving coil meter providing 14 ranges of reading
of D.C. vollage.scurrcm and rcsns(ancel up ((.\’]“60()l volts, 120
'_' milliamps, and megohins respectively. otal resistance
GUARANTEE: Theregistered 100,000 ohims. -- e
Trade Mark * Aveo ' is in itself a Size - Akins, x 3{ins. x Viins. Camplete as above
guarantee of high accuracy and superi-_ New weight © 12 ozs. Price : :5:0

ority of design and craftsmanship.
Every new AvoMinor is guaranteed by
the Manufacturers against the remote
possibility of defective materials or

Sole Proprietors and Manufacturers :—
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
Winder House, Douglas Street, London, S.W.1. 'Phone : ViCtoria 3404-9

workmanship.

- -

Qsram 912

a modern high quality
amplifier & reproducer
for the home constructor

BUILD THIS HIGH QUALITY AMPLIFIER

Every part specified and readily
obtainable from your Radio dealer.

Every stage in construction clearly
explained with step-by-step wiring,
in instruction book.

Rock-like stability in performance—
no hum, no microphony, wide
frequency response (9 octaves),
fow harmonic distortion at full
power (12 watts) and ensured

reliability, with Osram valves
specified. :

@ Full control on frequency charac-
teristic to introduce ‘‘art’’ into
listening.

Unparalleled clarity of both speech
and music when used in conjunction
with G.E.C. Metal Cone Loud-
speaker in octagonal loaded-port
cabinet.

Overall frequancy response of thz complete equipment, comprising L.P. record, specified pick-up, Osram 912 amplifier
and G.E.C, Metal Cone Loudspeaker in octagonal loaded-port cabinet.

How to build the Osram 912

A book giving full constructional details is obtainable from your  PRICE
dealer, or by post (3d. extra) from The Osram Valve and Electronics 3,6
Dept.

THE GENERAL ELECTRIC CO. LTD. MAGNET HOUSE, KINGSWAY. LONDON, W.C.2.
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1B4
1c6
1G4
ILNS
1LA4
1Ps
1R4
1R5
184
185
1T4
175
1U5
1v
246
2A7
2X2
3D6
354
5U4
5X4
523
524
6A6
6A8
6ACS5
6ACT
6AG5
6ALS
6AKE

8AQ5
6ATE
6B4
6B7
6B8
6BA6
8BEG6
6BH6

BAME-

9/6:6BJ6 11/
9/6'6BW6 10/8
8/g|6C4 8/8
8/6|6C6 9/-
9/6/6C8 11/-
g/6/6D6 9/
9/¢|6F6  10/-
10/- |6F7 9/-
10/-'6F8 11/
10/.‘6(}6 8/~
10-'6G8  o/6
106:616 5
1065 78
§/- 6J6 12/-
9/6(6J7  8/8
11/-/6K6 10/
6/86K7  8/8
9/.]61(7/M 9/6
10/- 6K8 11/
10/¢/6L5 78
12/_161.6 11/6
11- 6N7  11-
10/6|6Q7 12/8
o.|BRT  7/9
12/6{6RTM 7/a
o 6SAT  9/6
8/6 6SG7  9/8
9/6'6SHT 8-
9/6:65.17 9/6
9/6/6SK7  9/8
11-6sL7 11/6
Q/GJGSN'I 11/6
10/-16887  §/-
9,-|6THS piB
11-.6U7  9/¢
10/6/6V6  10/-
11/6 62Y5 10/-
8/9/6w5s  11/-
1U-l6x4 10/~

6X5 8/6(3524 11/-
TA7T 10/8|3525 12/6
7B7  11/6(37 9/~
7C5  10/-{41 10/8
7C6  10/6i42 10/8
TH?  10/- 45 10/8
TN7  10/8)46 10/6
Q7 11/-|50L6  11/-
7RT  11/-{53KU 12/6
787 12/8(57 8/6
V7 10|58 10/-
7Y4  10/-|62BT 14/6
8A1 11/6(7T1A 9/6
8D2 11/8 72 10/6
9D2 66|73 10/6
12AL5 8/-|75 9/6
12AT710/8|76 8/6
12H6 66|77 10/8
12J5  8/-|78 10/8
125A710/8 |84 8/é
128H7 8/6(84/624 9/6
128J7 9/611726 8/8
12J7 11/6 117N7 1%/-
12K7 11/6|210L{ '8
128K7 10,-|805  30/-
1281.7 12/- (807 9/6
128Q7 10;-|866A  9/6
128R7 @/-(954 5/8
12Y4  9/6|955 6/6
12AX7 9/6 956 8/6
14F6  10/- 1299A 8/~
25AC5 8/8 1625 9/6
2524  9/-11626 96
2675 10/-17193 68/6
19 10/- 19004 18
32 8/6|9006  7/6
33 9/6

35 9/8 Post 9d.
35L6  10/6

0z4
01A
1H6
1LN5
246
2A7
2B7
6A7
6AGT
6AKT
6AK6
6E5
6F32
6SF5
6K25
9D2
124
12SF5
31

32

34
48
50Y6

Continued here w. British Types next month

Great Britain’s Valve Mail-Order House

6/-'T1A

3/- B84

3/- 954
/6955
2/~ 957

3.

2/~
11/-
19/-
19/-
9'6
11/-
§!-
14/-
9/-
6/6
2/-
6/-
PR
-
30
4
8/-
Post

11726
1299A
1625
DD207
EF6
HL1320
MSP41

MSPen 5/-

OM1
P2
P215

PMI2M 5/-

PM24A
5P2
5P42
SP61
VPI3C
VP23
9.

21/~

10/-

9/6

17/6

DEMOBBED
VALVES 2 ﬁ
MANUAL
Giving equijvalents of British
jand American Service and
Cross Reference of Commer-
cial Types with an Appendix
of B.V.A. Equivalents and
Comprehensive Price List.
We have still some Valves left
at very old Budget HRates
(331°) which are actually sold
at the old price. (1951 rate.)
9” TUBE CRT 516 Magnetic
4 v. heater, 4 to 5 kV. E.H.T.

Int. Octal Base.
BARGAIN,
Carr. and Crate, 4/6.
TAYLOR METERS en
EASY TERMS
Ask for Catalogue

2i-

2/-
4/-

AL DIODE.
7l- Blueprint and operating

structions, 2/-.

IROND ANT AN, 1ft. sec-
tions interlocking and extend-
ing, copper plated steel.
BARGAIN. Dozen 2/8.

UNIQUE SERVICE

Complete with
in-

4/-

5i-
5/~

5/-
3/-
2/-

718
5/6
5/~
2

-1 SHEETS

SERVICE
3/-1if

lof our best choice. 10/6.

B.T.H, GERMANIUM CRYS- | §

The one vou require .enclosed
available in a dozen assorted

A6 HIBH 3T AApLED
PIFCO

everything in
Radio. Com--
plete with
Test prods.

29/8.
7Post 176.
Q-MAX

% Chassis Cutters

with Keys
easiest

4 The and
quickest way

ficutting holes

{three parts: A d
1= =..uda punch and
Allen screw. The operation is
guite simple. Prices incl. key :
tin., 12:4 : lin.. 12/4 : iin., 13/4
in.. Itin. and 1iin., 18/- tach :
12in. and 14in., 18/- each ; 1{in..
19/9; 23/ 501 P?Hrg.. 36/9
0O -

T N RIPIL. i

Small Soldering Iron. S
development. Complete with
detachable bench stand, 17/8.
Post 1/-.

76 MICROPHONE 718
This U.S.A. Throat Mike Made
by Universal Microphone Com-
pany, in California, ts highly
sensitive. Complete with neck
piece clip and illustrated 4-
page specification and in
original carton. Bargain Price
Onty fraction of original cost.
Limited quantity. Post 9d.

LEARN THE PRAGTIGAL way

Specially prepared sets of radio parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of fundamental electronic
circuits and bring you easily to the point when you can
construct and service radio sets. Whether you are a
student for an examination; starting a new hobby
intent upon a career in industry; or running your own
business — these Practical Courses are intended for
YOU —and may be yours at very moderate cost.

EASY TERMS FROM

15/- A MONTH

POST THIS COUPON TODA
1

immediately and become your

[ All lessons and equipment supplied

own property,

Please send me your FREE book on Practical Courses

NAME
ADDRESS ..

SUBJECT(S)

To: E.M.L INSTITUTES, Dept. 32X, Grove Park Road,
London, W.4,

EXPERIMENTAL
OUTFITS ;

RADIO (basic }— A course in basic p:i::i-‘p;l‘e'?».,

RADID — instruction and equipment from which you build a Radio
Receiver.
TELEVISION — instruction and equipment for building a Television
Receiver.

Also for Mechanics, Electricity, Chemistry, Photography, Carpentry,
Draughtsmanship, Commercial Art, Amateur S.W. Radio, Languages.

. E.M.L INSTITUTE

The only Postal College which is part
of a world-wide Industrial Grganisation
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BUILDING COMMUNICATIONS
RECEIVERS

3.—DOUBLE SUPERHETS AND TUNING
INDICATORS

(Continued from page 23 January issue)

Double Superhets
OME ex-service and other communications-type
S receivers employ two frequency changers and
two sets of L.F. amplifier stages. Such a circuit
might employ conventional R.F. and F.C. stages,
followed by 1.F. stages such as shown last month.
The output from this section of the receiver would
not, however, be taken to the detector stage, but to
the second F.C. stage, a typical circuit for which is
shown in Fig. 2. This stage changes the frequency
to a different one from that already employed and
further I.F. amplifier stages, all operating on this
new frequency, then follow.

A number of advantages arise {rom such a method
of opsration, which increases selectivity and sensi-
tivity greatly. With a large number of LF. stages
operating on one frequency, instability may easily
arise, and this is avoided by a number of the stages
operating upon one frequency, and the remainder
upon a different frequency, as with the double super-
het. The rejection of adjacent-channel interference
is also increased. )

The circuit in Fig. 2 is typical, and A.V.C. could
be applicd. The tuning of the oscillator coil is not
variable, as with the first F.C. stage, but pre-set by
means of C2. Cl is the usual coupling condenser.
The sclection of suitable LF. transformers and
oscillator coil is not difficult, and many standard
and ex-service transformers can be used, while an
ordinary “ unit ™ coil, possibly dust cored, can be
used for the oscillator circuit. If 465 kc/s trans-
formers are used in the initial LF, stages, 110 kc/s

Anode l[] l/ - Grid
\‘ 4 c2 Y i
e ] i
o "
i “Jcr "
it s r
HT+ AVC

Fig. 1.—A crystal LF. circuit.

transformers may be used in the stages following the
second F.C. stage. If, however, ex-service trans-
formers of rather higher frequency are employed in
the initial stages, then 465 kc/s transformers can be
used in the later stages. Alternatively, numbers of
small long-wave ex-service coils exist which may
readily be used in the later stages, 465 kc/s trans-
formers being used in the first section of the LF.
amplifier so that standard signal-frequency and
oscillator coils can be used in the R.F. and first F.C.
stages.

The frequency of the oscillator coil may readily be
determined by adding together the first LF. and
second 1.F. transformer frequencies. With 465 and
110 ke/s components, this would be 575 kc/s, which
is approximately 520 metres. A coil tunable to this
wavelength would be obtainable without difficulty. |
Fairly high initial intermediate frequencies ase more
usual, though not essential, and may be of about
1 to 7 Mc/s.

Typical Valve Sequences .

The use of the maximum number of stages is by
no means the most desirable feature, but the provision
of adequate selectivity and sensitivity, with low

HT+ HT+
IFT 2 L
soé =
0Z
S J- f;
3 - o 6K8,
# —_
| —
¥
—
L 200
: oF
SOKOZE
Joon
—
Oscillator
Coi/
'///F
H.T

—=—L

' Fig. 2.—A Double Superhet circuit.
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noise ratio. A study of commercial communications
receivers will show that three 1.F. stages are seldom
exceeded, even in very expensive equipment. More
than one tuned R.F. stage may be found, but is not
very usual, and is best avoided in home-built equip-
ment. Some double-superhet receivers employ no
I.F. stage at the initial frequency, the first F.C.
stage, with transformer or transformers, being
followed immediately by the second F.C. stage,
which may feed a single 1.F. stage to be followed by
the detector. Where two or more I.F. stages are used,
the double-superhet is not very often employed,
except when extremely high standards of selectivity
and sensitivity are required. '

It will therefore be seen that the construction of
such equipment is not necessarily one of great cost,
and about six to ten valves, in all, will be found a
convenient number to employ. (Usually, of course,
no great difficulty should arise in adding further
stages later, if wanted.) -

Where simplicity is important, the FC/2-1.F./DDT/
Output type of circuit can give exceedingly good
results, further improved by the addition of an R.F.
stage. If both R.F. stages and a further LF. stage
be used, a standard of performance adequate for
most purposes can be obtained. Usually, a very
high audio output is not required, and a single stage,
delivering 3 to 5 watts, is ample. Quality of repro-
duction need be by no means poor, and negative
feedback, combined with *“flat*’ tuning may be
used for local-station listening, resulting in a circuit
with the widest possible usefulness.

N

-
‘HT+

To AVC

Fig. 3.—Tuning meter in 1.F. anode circuit.

Tuning and Signal Strength Mcters .
Many of the simpler communications type receiver
have no signal strength or tuning meter. With
other receivers, such a meter is built in, or can be
purchased as a plug-in, separate unit, usually in a
small desk-type housing, with flexible lead. A tuning
meter may be added to any superhet, and will then
indicate the correct tuning point for any R.T. signal.
or show the relative strength of the carrier wave of
such a transmitter. It is not suitable for 1.C.W. Morse
transmissions, since in the intervals between letters,
or the symbols of a letter, there is no carrier wave to
deflect the meter. The meter thus endeavours to follow
the keying. When employed for its usual purpose,
no such difficulty arises, and a steady indication is
obtained, irrespective of speech, music, or other
carrier-wave content. -A signal strength device is
much more sensitive to small changes than the
human ear, -and also provides a definite reading

which may be noted from day to day, or compared -

with readings made from other transmissions.. Any

modification which increases signal strength at the
receiver (such as improvements at the transmitter,
or an improved aerial, etc., at the receiver) will be
shown at once by an increased reading.

A tuning meter is primarily concerned with
showing the point of exact tuning for any station,
and may consist of a Magic Eye or moving-coil
meter. For this type of indicator, the Magic Eye has
the advantage of low cost, small panel size, and
robustness. The meter is, however, better when
comparisons of signal strength are required, and is
almost essential for the signal strength type of
circuit.

Meter Tuning Circuit

A simple and effective method of using a meter for
tuning indication is shown in Fig. 3. The meter may
be connected in the anode circuit of the frequency-
changer, mixer, or I.F. valve, provided the valve
chosen is under the control of the A.V.C. system.
It is also feasible to group together the anode circuits
of two or more valves, so that the meter reads the
combined anode current. .

In operation, the anode current depends upon the
A.V.C. voltage, which, in wurn, depends upon signal
strength.  Anode current is at maximum with zero
signal, and at minimum with maximum signal.
Resonance is thus- the lowest obtainable meter
reading, while the greater the sighal strength of the
transmitter, the lower will the reading bé. Such a
meter thus provides comparison of signal strengths,
and accurate tuning.

~

S~7mA —» thn
AN 2{5'/ 6‘:
1FT 5=7v voltage drop
o I 1 = 100kn
: Meter readir T
/ 0-5 v T
za3-” L1 243v

Fig. 4.—A r1ypical signal strength meter.

The anode current change of an average L.F. valve
type will be about 2 to 3 mA. In order that a zero
signal strength indication may be obtained on ‘the
meter scale, the meter should be of a stype having
a-full-scale deflection under the normal anode current
rating of the valve or valves to which it is connected.
The “ Zero™ control -shown consists of a wire-
wound variable shunt. In use, the receiver is tuned to
a point where no signal is obtained, and the control
adjusted until the meter indicates full-scale. The
control is then left untouched. When a station is
tuned in, the pointer will fall back to an. extent
depending upon the signal strength of the station.
A 1 mA. or 2 mA. meter, suitably shunted, is satis-
factory. The .I uF condenser is for decoupling.
Such a meter may be added to any commercial or
amateur-built superhet.

The ‘S »> Meter o
The “ S .or * R ™ (Signal strength or Readibility)

‘meter employed in communications . equipment
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usually has a circuit such as that shown in Fig. 4.
Though frequently fitted in the F.C. or mixer anode
circuit, any A.V.C. operated valve may be employed.
Operation is rather different from that of the circuit
in Fig. 6.

Assuming. as example, that®the anode current of
the valve is 5 mA. at maximum signal, and 7 mA. at
minimum signal, the voltage drop in the t K. resistor
will be 5 v. for maximum signal, and 7 v. for
minimum signal. The voltage at one meter terminal
would thus be approximately 243 for minimum
signal, and 245 v. for maximum signal. If the meter
is able to read from 0 to 2 v., and has its second-
terminal maintained at 243 v. by the potential
divider, it will read zero for minimum signal, the
reading rising to full-scale for maximum signal.
With this circuit, the receiver is thus tuned for
maximum deflection. The circuit may initiatly be
set up in such a way that zero and maximum meter
readings are obtained with certain minimum and
maximum signal strength levels. In practice, zero
reading will be obtained with zero signal.

Initially, the 100 K. potentiometer requires to be

set with the slider towards the H.T. positive end

100kn

AAAAAL)

alternative method of connecting the
meter of Fig. 4.

Fig. 5.—An

of the circuit, or a heavy current may flow as the
rectifier warms up. This should be watched. When
the recciver has reached a stable operating tempera-
ture, the control may be adjusted. If the meter moves
the wrong way on tuning in-a signal, connections to
it require to be reversed. To avoid possible damage
due to turning the potentiometer slider too far
towards the negative side of the circuit, the potential-
divider may be made up from one fixed and one
variable resistor or potentiometer.

A second circuit giving similar results is shown in
Fig. 5, the potential-divider circuit being fixed, and
the 1 K. resistor variable. The operation of this
circuit is basically the same as that in Fig. 4. The
2 KQ resistor and .1 pF condenser are included
for decoupling.

Magic Eye Circuits
The magic eye is usually operated directly from the
A.V.C. circuit, the A.V.C. voltage controlling the
.anode current of the triode section of the eye. Many
ex-Service magic eye or tuning indicator valves are
cheaply obtainable, and will generally be satisfactory.
It should be noted that a small number of such eyes
have no triode section, and a separate valve ‘would
Lbe required, here, if such an eye were used. In addi-
-tion, the triode section control grid voltage required
for zero shadow angle (or sensitivity -of the ecye)

varies from type to type. This value may be modified
within limits by changing the load resistor’ value.
Reduced target and anode voltages reduce the A.V.C.
voltage required for zero shadow angle. The control
voltage ranges from about 8 to 22 volts for an eye
such as the 6U5, down to 3.3 to 8 volts for types such
as the 1629.

Fig. 6A shows the usual circuit.  The 100 K.
resistor and .051F condenser may be omitted where
no instability arises. Used in this way, the eye will
show accurate tuning positions for any transmitter
powerful enough to operate the A.V.C. system, and
also give some indication of signal strength.

An improved circuit is shown in Fig. 6B, and enables
the voltage applied to the control grid of the eye to
be adjusted. Generally, the .5 megohm control may
replace the A.V.C. circuit fixed resistor found in this
position. With this circuit, a sensitive eye may be
adjusted until its range corresponds to zcro and maxi-
mum signal strengths. A further method is to employ
a certain shadow angle as reference, and have the
.5 megohm control panel operated, with a scale. When
the signal strength of a station is to be read, the
control is then adjusted until the exact shadow angle

HTe
OS-IMn
oor
9!
0:SMa 3
ToAvC |-
line TOSIUF
j?_ A ' = 8

Fig 6 —Magic eve tuning indicator circuit
-,
is obtained. The control pointer will then indicate
the relative signal strength, against its scale. With
the control left in a middle position, the eye can be
used for tuning onlySin the usual way. :

Where manual R.F. or L.F. gain controls are fitted,
the influence of these must not be overlooked.
For example, the meter reading would fall back if
gain were reduced in any preceding stage, or in a
following stage which comes within the A.V.C. net-
work. This difficulty may be overcome by employing
a switch to cut out any R.F. or I.F. cathode or screen-
grid gain control, gain being at maximum when the
switch is closed. Volume can, if required, be kept
down by the A.F. volume control, this having no
effect on the meter reading.

Such a precaution is only necessary when making
definite readings of signal strength. The meter or
eye will, of course, continue to function as a tuning
meter, irrespective of the setting of a manual control
in another stage. Such a manual control should not,
however, be used in the stage where the meter is
employed. .

In addition, it should be assured that the beat-
frequency oscillator (if present) is not operating, as in

"some circuits this will change the signal reaching the
.second detector in such a way that
‘voltage is modified. -

the A.V.C.
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Diode-transistor Louclypeaker Recetver

A VALVELESS MIDGET OF INTERESTING DESIGN
$.
By Capt. Graham

T I VESTS showed that one transistor is practically
useless for broadcast reception. More than
one calls for bias resistors, transformers, etc.,

imposing pre-set loads, and limiting the output of

the final transistor to an output which is much Jess
than it could give if it were unhampered. Diodes
work on very high frequencies, and so it occurred to
me to use a diode to feed a transistor. The result
was that the transistor gave out a remarkably higher
output. Further tests showed that a pre-set bias is
not necessary for broadcast reception. A very simple
circuit was therefore evolved with only one diode and

one transistor, which works to its full capacity in a

most efficient manner, gives an output sufficient te

work a loudspeaker, and has very good fidelity. In
fact, it is so good that for the past nine months it was
used in preference to four other expensive receivers.

Also, recordings on a new Ferrograph 2B are superior

to recordings from a commercial Hi-Fi valve tuner

Tuned to B8C
Home Service,
with a*«0002uF
n series with
aarial, gives ImA,

Insulation

Fig. 2.—Details of
a lavout built imo
a torch case.

diode. There is no background noise and negligible
crackling during a storm and high-voltage low-current
discharges. A first-class horizontal aerial and earth
is necessary. High-"* Q™ coils and wiring with short
leads avoid capacity losses. Care should be taken
not to overload the transistor by powerful local
stations.

In all other respects there are no snags

except that the transistor must be correctly and care-
fully soldered : any false connection will destroy it.
If not overloaded it should Jast a lifetime, at negligible
cost.

The Circuit (Fig. 1)

The Brimar GD3 germanium diode is connected
with the red end to the coil centre tap, to rectify and
supply a modulating negative potential to the
transistor. The other end of GD3 is connected to
the base of a Mullard OC71 germanium junction
transistor of the p-n-p type. :

When the aerial is disconnected, the transistor base
is at the same D.C. potential as the grounded emitter :
the meter reads zero, and then the transistor does not
allow any current from the battery to flow through it.
But when the aerial is connected and the coils are
tuned to a station, the meter shows 'a reading, and
now the transistor does allow the battery qurrent to
flow through it to work the loudspeaker. |

Consider what happens during half of a cycle of
a radio-carrier frequency. When the grounded end of
the coil is positive and the centre tap is at a negative
potential, the coil is supplying current derived from
the aerial. Electrons tend to flow from negative to
positive just as in the valve theory we all know. The
rectifier diode GD3, being connected as it is, accepts
the electrons from the negative centre tap. Flectrons
pass through it to the base of the transistor and because
it Is p-n-p type the base likewise accepts. FElectrons
flow through the transistor to the grounded emitter,
which is at the same positive potential as the grounded
end of the coil attracting these electrons. This com-
pletes one circuit and current has passed through
the transistor.

If instead of the 3-volt battery a nmicro-amp meter
is connected, it shows a reading. This proves that
some of the electrons from the coil low from base to
collector, through the transformer, the 5 mA meter,
the ;1A meter to the earthed end of the coil, completing
another circuit, and some of the aerial current may
flow through the transistor in this circuit, since both
the emitter and the collector are at the same potential
as the grounded end of the coil in so far as these
electrons are concerned.

From the foregoing it becomes evident that a very
pronounced change takes place in a transistor when
a current flows through it: Without a current and with
base at same potential as the emitter, it does not pass
battery current, but with a negative potential at base
and current flowing through, a secondary effect takes
place, it does pass a very considerable current.
Furthermore, this greater current is controlled by the
transistor to pass through in very definite proportions,
depending upon the amount of aerial current flowing
at any instant or depending upon D.C. potential at
the base and a steady current flowing, and so curves
can be plotted. Negative pulses produced by the
diode are enormously amplified and are passed
through the transformer. Since these half-cycle-pulses:
are modulated by music, etc., sounds are reproduced
in the speaker.

Ve

\
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Battery Lffect

There are two good reasons why a very much
greater current passes from the battery. Firstly, the
three-volt battery has a higher voltage than the small
fractions of a volt at the base, and it can give a current
far in excess of requirements, whereas the diode can
only supply the few microamps available from the
.aerial. And secondly, because the junction transistor
can pass an excessive current which will destroy it,
even with a small voltage. It is constructed with fair
contact surfaces and thin junctions having little
resistance and high efficiency when working as stated.

If the battery connections were to be reversed with
the negative terminal connected to earth, the transistor
would allow such a high current to pass through it
from the battery that it would be destroyed and the
milliamp meter would also be damaged.  Hence the
warning : be very careful to connect the transistor
and the battery correctly. Test witha high-resistance
voltmeter having one milliamp full-scale deflection in
place of the mA meter. If the transistor or battery
is wrongly connected, the voltmeter will show almost
the full battery voltage, but if correctly connected it
will show a very small reading near zero. Do not
use an ohmmeter to test a transistor ; some such
meters will pass a damaging current. Use a voltmeter
in series with a battery, then you know that the
maximum current will be less than full-scale deflection
current, and the meter reading will show what
proportion of the current is passing through. Half of
full-scale defiection represents ¥ milliamp, etc.

During the positive half-cycle the diode naturally
rejects and current does not pass through with wrong
polarity to interfere with the proper working of the
transistor which now has a period time of half a
cycle to completely dispose of the negative pulse it
received. The .002 nF condenser is to by-pass any
stray R.F. from interfering, and it retains some of
the negative potential and acts as a bias device.
The meter reads a shade higher when this condenser
is connected from base to ground. If the diode is
shorted or removed, and the base connected to a
tapped coil, the reception is not much better than
with the diode alone ; apparently some sort of a
mixture of various conditions takes place in the
transistor which as yet cannot adequately deal with
R.F. all on its own : still thinner ones or composite
ones may be evolved in time even for R.F. amplifica-
tion, and short aerials.

This receiver works like a D.C. valve amplifier.
If the coil is disconnected and a small D.C. negative
potential is applied to the diode (p) or the transistor

base, the meter shows a mA reading
in definite proportion and curves
can be plotted as for a valve.
These curves show a remarkably

Fig. 3.—A basic arrangement.

PRACTICAL WIRELESS -

_ 8

high slope which works out to ovqr‘ 60 mAjv.
There is no receiver valve which can give such high
efficiency, mostly not a tenth of it.

Long high horizontal aeral

.

i
| |
‘s']

--
7 gk
3
¥ O-5mA,
Meter
DC.
1= I
== Good earth 3v
Fig. 1.—The final circuit.
Coils

Home-made coils can be made quite easily with
good efficiency by making radial slots in a round
disc of insulating material ; 28 or 30 s.w.g. insulated
wire is wound starting with 2in. inner diameter and
zig-zagging from one side of onc slot to the other -
side of another ; single layers are wound one on top
of the other forming an interlaced spider’s web spiral
on cach side, with an air space between each section
for which an odd number of 7 or 9 slots are needed.
Aecrial coil number of turns will depend upon the
size of aerial, 60 to 70, may be more. and 100 for
the diode coil. Such pancake coils are very convenient
for soldering a tap to any desired turn. Plug-in
coils can be made by removing the glass bulb of old
4 or 5 pin valves and slotting the base with a saw cut
into which the disc is attached and glued. Separate
coils about 3in. apart and tune to the Third pro-
gramme. If the. condensers are nearly fully meshed,
all is well for the medium band, if only half or three-
quarter meshed, remove a few turns and try again.
Now tune in any station accurately for highest
meter reading not exceeding 3 mA and 3 volt battery.
Reduce series aerial capacitance if meter reads too
high and retune accurately. Now bring the coils
slowly closer together : the meter will rise and then
begin to drop. Note the distance between coils ;
best magnetic coupling is when meter begins to
drop as coils are being separated. Use “open”
wiring to start with, then fit receiver into anv small
battery receiver cabinet.

Output Transformer

The output transformer for the speaker should be
a good one with low resistance primary not exceeding
250 ohms D.C. That means a large one to accommo-
date the many turns of thicker gauge wire needed
for efficiency. Too high™a resistance or a mis-match
will cause the meter to dip badly to lower readings
on loud passages of music broadcast. The meter
should give a reasonably steady reading for good
fidelity. 1f meter dips appreciably, reduce volume by

reducing aerial condenser capacitance and retune.

Best results are at | to 2 milliamps and 3 volts, with
present-day transistors. I’ meter tends to show a
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higher reading, reduce battery voltage. Do not
overload the transistor, it can be burned out in
Bedford by tuning in either the Third or Home
stations. The aerial series condenser is, therefore,
necessary for attenuating, but since it increases
selectivity it is all to the good and it acts as a volume
control. At 3 mA the meter begins to dip, loud
passages become slightly distorted and the transistor
is beginning to be overloaded so reduce the signal.
The .0005 series condenser is never full in at Bedford
for BBC stations, only for foreign stations which
can be heard on the speaker or using low-resistance
phone in place of transformer. The war surplus
balanced armature or moving-coil phones of about
100 ohms are best for this. Clear signals can be
heard with meter reading only .02 mA when the
speaker begins to sound. 2

Diodes vary, transistors more so. The meter is
very useful for testing. It should give no reading with
aerial disconnected if the transistor is a good one.
Some show a leakage, of .02 mA or more. The

meter is a very accurate tuning indicator. It can be ~

used to find the. best tap for the diode, the best tap
for any aerial to improved reception selectivity. For
best coil coupling and-for plotting curves.

A relay could be used instead of the transformer

PRACTICAL WIRELESS
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to switch on an alarm bell when BBC begin to
broadcast .in the morning. The receiver can be used
for plotting field strength of a transmitter aerial and
directional properties. It automatically switches off
battery current when the BBC stops broadcasting ;
the meter drops to zero. A small receiver was built
into a tube of insulating material the same size as a
U2 battery with a metal pip at the top to make
contact with an aerial instead of a bulb, and a metal
disc at the bottom to contact with an ordinary U2
battery pip supplying positive potential, and its
negative to the pocket battery case to which a small
bolt was fixed for earth and one end of phone leads.
The other lead from phones connects to another
bolt on the metal battery case but insulated very
carefully from the case. This bolt makes contact with
a small bronze spring at the side of the U2 receiver
and thus to the collector. The emitter is connected
to the metal plate at the bottom of U2 receiver.
One end of a single coil is likewise connected, to the
plate, the other end to the pip at the top and centre
tap to diode (p) other end of diode to base of tran-
sistor.  The small coil was pre-tuned by a dust core
to suit the small aerial and the Home station. The
aerial was naturally long enough to give loudspeaker
results but not long enouigh to overload: (Figs. 2and 3).

News from

NEWARK AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec. : R. Clavton, 160, Wolsey Road. Newark.
MEETINGS are held on the first Sunday evening of each
month in the Northern Hotel, at 7 p.m.. together with a
mid-monthly meeting in Northgate House, the date of the latter
being announced at the preceding Sunday meeting.
New members and visitors are always welcomed.

READING RADIO SOCIETY
Hon. Sec.: L. A. Hensford (G2BHS), 30, Boston Avenue,
Reading, Berks.

MEETINGS of the above Society will take place at the Abbey
Gateway at 7 p.m. on January 8th and 29th, 1955. On

February 12th Mr. E. W. Berth-Jones, B.Sc., of the Record

Engineering Dept. of E.M.L., will give a lecture and demon-

stration.

CLIFTON AMATEUR RADIO SOCIETY
Hon. Sec. : C. H. Bullivant (G3DIC), 25, St

Catford, S.E.6.
THE main event during November was the visit to the club-

rooms on November 19th of Mr. W. H. Andrews (G2YG).

Mr. Andrews gave an account of the Metropolitan Police radio
system and demonstrated the mobile equipment used.

The programme for }anuary is as follows : 21st, Discussion ;
14th and 28th, Constructional Evenings.

Meetings are held every Friday evening at 7.30 p.m. at the
clubrooms, 225, New Cross Road, S.E.14.

WIRRAL AMATEUR RADIO SOCIETY
Hon. Sec.: A. C: Watlleworth, 17, Iris Avenue, Claughton,
Birkenhead.
MEETINGS are held on the first and third Wednesday in the
month at the Y.M.C.A., Whetstone Lane, Birkenhead. The
meetings commence at 7.45 p.m.
Visitors, particularly short-wave listeners and novices, will
be most welcome.

TORBAY AMATEUR RADIO SOCIETY

Hon. Scc. : H. Webber (G3GDW), 43, Lime Tree Walk,
Newton Abbot.

IT has been decided to hold a Social Evening and Dinner at 7.30

p-m., on Saturday, February Sth, 1955, at the Oswalds Hotel,

Babbacombe. Toryuay, for members and their ladies.
Reservations may be made through Donald Cawley (G2GM),

1, Littegate Road, Paignton, Devon, at 8s. 6d. each.

WARRINGTON AND DISTRICT RADIO SOCIETY (G3CKR)
Hon., Sec.: G. H. Flood, 32, Capesthorne Road, Orford,
Warrington, Lancs. . : :
RECENT cvents have inciluded a demonstration of radio
control for models by W. Sanson and his home constructed
power launch,
The results of the socicty’s inter-club top band contest are :

Fillans Road,

'SOUTHEND AND DISTRICT

the Clubs o

Tx Ist, GICSG N. Kendrick, of Wirral: 2nd, G3ELL T.
Griffiths, of Liverpool ; 3rd, G3ITY E. Yates, of Chester.
Rx, Ist., N. Richardson, of Chester ; 2nd, A. H. D. Looney,
of Liverpool ; 3rd, G. H. Fiood, of Warrington.

Meetings are now held on the first and third Thursdays in
each month, at the King's Head Hotel, Winwick Street.

BRADFORD AMATEUR RADIO SOCIETY

Hon. Sec.: F. J. Davies, 39, Puilan Avenue, Bradford, 2.

ON January I'1th Mr. G. F. Craven will give a lecture entitled
** Oscilloscopes—Design and Construétion.” The meetings

will commence at 7.30 p.m. at Cambridge House.

RO(MI;‘((BRD AND DISTRICT AMATEUR RADIO SOCIETY

(G4KF-P)

Hon. Sec. : N. Miller, 18, Mascells Gardens, Brentwood, Essex.

THE weekly meetings are, held on Tuesdays at 8.15_p.m. at
R.A.F.A. House, 18, Carlton Road, Romford, Essex.

BRIGHTON AND DISTRICT RADIO CLUB (G3EVE)
Hon. Sec.: T. J. Huggett, 15, Waverley Crescent, Brighton,
Sussex.
THE club meets every Tuesday at the Eagle Inn, Gloucester
Road, Brighton. Meetings commence at 7.30 p.m. The
club transmitter is on the air on 80 metres and top band, using
both *phone and c.w.

WELLINGBOROUGH AND DISTRICT RADIO AND TELE-
VISION SOCIETY i
Hon. Sec.: J. Graves, 1, Millers Close, Fincd&)n, Wellingborough,
Northants. . :
THE above club meets each Thursday at 7.30 p.m. at their
headquarters in Silver Street, Wellingborough (above
Co-op. fruit shop). R
Lectures are being arranged by*the newly formed commirtee g
a club transmitter is being built and morse classes have com-
menced. It is hoped to arrange visils 10 places of interest and
exchange visits to other clubs in the area. g
New members will be welcomed at the club-room any Thursday
and details of membership can be obtained from the secretary.

NORTHAMPTON SHORT WAVE RADIO CLUB (GIGWB)

Hon. Sec. : A, J. Kightley, 23, Garrick Road, Northampton.

THE club will be organising some ** Listening Competitions >
on the amateur bands during the winter months.

RADIO SOCIETY (G5QK)
Hon, Sec. : J. H. Barrance, M.B.E. (G3BUJ), 49, Swanage Road,
Southend-on-Sea, Essex.
H. R. SPINKS, a radio engineer who has been working

R.
M his amateur station in the Far East for several years,

answered questions fired at him by members at their recent
meeting in the Ekco Canteen.
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are for operation
on A.C. mains, and
employ the very
latest miniature
valves. They are
designed to the
most modern speci-
fication, great atten-
tion having been
given to the quality

_ ) . of reproduction

e which gives excellent clarity of speeche

and music on both gram. and radio. making them the ideal ®

replacement chassis for that ** old Radiogram,” etc. o

@ Modet B3, A 5-valve 3 waveband receiver, £12.12.0. (Plus 7/6'
carr, and ins.) H.P. Terms £3.4.0 Dep. and 12 Months at 17/8.

® AModel $8.3.P.P, A 6-valve 3 waveband Receiver with PUSH-
PULL OUTPUT. £15.15.0. (Plus 7/6 carr. and ins.) H.P.
Terms £3,19.0 Dep. 12 Months at £1.2.2.

e Modet B.3.P.P/RR.F, A7-valve 3 waveband Receiver, incor-
porating an R.F. stage with PUSH-PULL OUTPUT. £18.18.0
(Et’lgf g/g carr. and ins.) H.P. Terms £4.13.0 Dep. 12 Months
a .6.9.

000092090000

i

PURCIIAS
S US

for onlv £12.19.6. (Plus
7i6 carr. and ins.) H.P.
Terms £3.4.8 Dep. 12
Months at 18/4. o
Model AWS-7 Receivers g
are made by a well-@
known manufacturer®
and incorporate the lat-
est Osram Valve line-up, having
two N78s in Push-Full for approx. 7
watts output. They cover 3 wavebands and are for operation
on A.C. mains. They make an excellent replacement radio-
gram chassis.
THEY ARE BRAND NEW AND FULLY GUARANTEED.

(e) STERN'S PRE-AMP./TONE CONTROL UNIT. Can be used w
STERN'S TAPE RECORDER. A Twin Track 2 speed recorder .

RADIO SETY

.M. UNIT,
() 4 VALVE SUPERHET PORTABLE in small Attache Case .
{¢c) 2or 3 VALVE BATTERY PORTABLE all dryv T.R.F. design.
¢(d) CAR RADIO. A Superhet design for 6 or 12 volt supplies.

86886CS

Discriminator.

AHIGH QUALITY 3-10 watt AMPLIFIER
The ideal Amplifier for General Home
Uss and for Small Halls, etc.

PRICE OF COMPLETE KIT, IN-
CLUDING VALVES and DRILLED
CHASSIS £7.10.0. (Plus 2/6
carr. and ins) WE WILIL
SUPPLY IT COMPLETELY
BUILT FOR £9.10.0.(Plus5/-
carr. and ins.) Designed for
high gquality reproduction
up to an output level of 10
watts, having 6V6s in Push-
Pull and incorporating
negative feed-back. Suitable
for use with all tvpes of Pick-ups and most
types of microphones and the output transformer provides for use
of 3 and 15 ohm speakers. BRIEF FEATURES :

® Valve line-up 6J5. 6SN7, 574, with 6V6s in push-pull, ® First
class reproduction of radio (where a tuning unit is used) and
record playing. ® Separatc Bass Boost and Treble controls
provide.an excellent range of frequency control.

THREE COMPLETELY ASSEMBLED
‘ALLWAVE * SUPERWET M,u
CHASSIS

»
The three receivers® 0000606 ¢

s¢ youn
§ ® y This THRELE SPEED AUTOCHANGE
"M js by a famous manufacturer and i

ottered for £11.10.0, (Plus 76 carr. and

ins.) Normal price £16.10.0. H.P. Terms £2.17.6. Dep.
and 12 months at 16/4.

® Complete with High
Fidelity Crystal
< Turnover’ Head
w h i ¢ h incorporates

separate stvlus {or L.

mixed.

Cartons, complete wi

e and 78 r.p.m. records.

® Wijll autochange on
7in., 10in., anpd 12in.
records, not inter-

® Brand New in Maker's
mounting Instructions.

» WE ALSO HAV
» ‘' MIXER ™ UNITS

A GENUINE
SPECIAL OFFER!

S

th

CONSTRUCTORS

A compact  and
highly efficient
superhet Radlo-

Radiogram chassls
of outstanding
quality for opera-
tion on_A.C. mains.
YOU CAN BUILD
1T FOR £10.7.6.
This receiver can be
made to incorporate

valve line-up or the OC
specification, Gr

Radio reception an

for 5-8 watts output.

The “ SUPER-SIX ™' A DESIGN FOR HOME

the new B.V.A. miniature

tal valve

line-up, and is designed to the very latest 5 =

eat attention has

been paid to the quality of the reproduction of both

d Record playing, and excellent

ity of speech and music is obtained, @ Covers 3
gll:\l;eb};nds. p. Employvs 6 valves having PUSH-PULL

@ A 4 positlon e Control oper-

Ton:
ates on both Radio and Gram. THE INSTRUCTION &
ASSEMBLY MANUAL is available for &/-,

2000

Send S.A.E. for our illustrated and descriptive leaflet ; it includes details of various KITS
and ASSEMBLED MODELS as follows: AMPLIFIERS AND TONE CONTROL UNITS
(a) WILLIAMSON, models G.W.18 and G.W.12, together with Tone Control Units, ete.

(b) LEAK model T.L./10, together with Pre-Amplifier Tone Control Unit.
(c) OSRAM * 912 " AMPLIFIER available as an assembled amplifier.
(d) MULLARD AMPLIFIER, also available completely assembled.

ith any amplifier.

MICROPHONE, 1,20 ft. REEL OF TAPE. and an attractive PORTABLE CARRY CASE.
(a) THE NEW ARMSTRONG F.C.48 CHASSIS . .. an 8 valve 4 wavebal
F.M. UNIT

The ASSEMBLY MANUAL is avaiiable for 1/- and includes
detafled layouts and component Price List.

2 . will_plav the new pre-recorded tapes-and will take all stand-
@ ard reels up to 1,200 {t. Constructors can build it for £40 includine the NEW TRUVOX TAPE DECK, an assembled AMPLIFIER,

. for Battery or Mains operation.

(e) 4 VALVE T.R.F. CHASSIS. Completely assembled for £6.9.6. Bakelite Case 16/6 extra if
DENCO F.M. Unit. ~Consisting of 5 Valve Superhet design incorporating R.F. and F/C Stage

Push-Pull AMPLI

Comprisinga Main Amplifiel
and a Remote Contro
Pre-Amplifier/Tone Con-
trol Unit, The remote
control unit measures
only Tin. x 4in. x 2in, and
contains four controls.
being : Bass-Treble-
Volume and a Radio.
Gram, Microphone
Switch control. I

3
incorporates its own feed-hack circuit on and ins.

the Bass Channel. lLoob
back is employed on the
line up of 6J5-6N7-6U4 with

6SN7 are used in the remote control unit. THE COMPLETE

UNIT ASSEMBLED AND

and ins. 5/- extra,) H.P. Terms £4.5.0 Dep., 12 Months at £1.3.11.
This Amplifier compares well with the Witliamson and

similar designs at a frac

set of assembly instructions are available for 2/-,

nd chassis having provision for the attachment of an

STERN'S MAINS UNIT KITS. Two types available : (a) For 69 volts and 1.4 volts & (D) Fo

TWQ COMPLETE Hi-Fi AMPLIFIER KITS
A 12-Watt * HIGH FIDELITY?”

required.
s followed by two L.F.s and Ratio

586350000060

r 90 volts and 1.4 volts.

FI1ER
r Chas

f'THE COM-
f PLETE KIT 1S
AVAILABLE
FOR £14.0.0.(Carr,
extra.)

negative feed-

Main Amplifier which has a valve
two PX2s in push-pull and 6J5 and

READY YOR USE £17.0.0. (Carr.

tion of their cost. The complete

STERN RADIO LTD. 109 & 115 FLEET 3T, E.CA.  cuvialseizn
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PRECISION BUILT
MATCHED COMPONENTS

M.G. GANG =
CONDENSER

S.L.8

==SPIN WHEEL _
DRIVE

M.G. GANG CONDENSER

Available as 1, 2 or 3 gang, 490 p.F. nominal capacity,
matched and standardised to close limits. Supplied
with trimmers if required.
Other capacities available—details on request.
Cadmium plated steel frame:
Aluminium Vanes.
Low loss non-hygroscopic. insulation.
Spindle }in. dia. projects 1 in. from front plate.
Front area 2}in. x 2y, in. including sweep of vanes.

Length excluding spindle : Price
| gang — 1, in. 9/3d.
2 gang — 2 in. 14/-d.
3 gang — 33in. 18/3d.

5.L.8 SPIN WHEEL DRIVE

A precision slide rule drive.
3-band glass scale, 9in. x 4jin.

Printed—short, medium and long wave bands with
station names.

Scale length 7in.

The spin wheel drive gives easy control through
a ratio of 24-1. Fitted with constant velocity coupling.
eliminating strain on the Condenser, and providing
mechanical and electrical isolation from vibration
and noise.

Supplied with florentine bronze escutcheon.
Price — 27/6d. complete.

Complete with

Write for fully illustrated catalogue.

ACKSON

BROS. (LONDON) LTD.
KINGSWAY . WADDON
: SURREY
Telegrams :

WALFILCO, SOUPHONE, LONDON
Telephone : CROYDON 2754-5

L4679 A

Carr. und

packing 7/6 £ I 3. I 9.6

Burgoyne

TWO-SPEED TAPE DECK 377 & 717fsec.

Here is the heart of your Tape Recorder. If you are
building or modernising your own equipment you MUST
bav'e the latest BURGOYNE Tape Deck giving 2 speeds,

d for building into lete recorders.
EASY H.P. TECHNICAL DATA
FACILITIES  , > HOURS' PLAYING TIME.
Send only automatic speed change. % Instantaneous and
10% deposit,  positive braking. % Powered by 3 high-grade
balanre. over  motors. % Twin track heads. % Minimum
any period up wow and flutter, +* Frequency range 50/10,000
to 18 months.  ¢fs at 7}"fsec. % 200/250 v. A.C. mains.

% Fuily

Made exclusively for : ’

e. & . MAIL ORDER SUPPLY €0. ric rodio contre

33, Tottenham Court Road, London. W.I. MUSeum 6667

WE SPECIALISE ONLY
IN

RADIO COMPONENTS—

LET US QUOTE YOU BY

RETURN FOR ANY RADIO

VALVES OR PARTS YOU
REQUIRE

HIRE PURCHASE TERMS ON KITS,
INSTRUMENTS, ETC.

Osram ““ 912’ and Mullard “ 510 "
Amplifier Parts in Stock.

NEW CATALOGUE WITH H.P. TERMS é&d.
QUOTES S.A.E.

RADIO SERVICING COMPANY

82 SOUTH EALING ROAD
LONDON W5 EAL. 5737

NEXT DOORSOUTH EALING TUBE STATION (TURN LEFT)
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nating current, or rather the formula relating to

it, differs from that relating to direct current. We
have seen that in an alternating current circuit, Ohm’s
law expresses a relation between the E.M.F., of the
circuit, the current flowing and the circuit impedance
(E, 1, and Z respectively) from which E equals 1Z.
This brings us to the question of what is known as the
R.M.S. value, or the root mean square value of
alternating current or voltage. It is the square root
of the mean value of the squares of the instantangous
values taken over a complete cycle, and when an
alternating cutrent or voitage is specified, it is almost
invariably the root mean square value that is used.
It is sometimes referred as fhe effective value. In
brief, this means that 230 volts A.C. is not the same
thing as 230 volts D.C.

IT must be remembered that Ohm's law for alter-

Rectifiers

It is important to remember in mains transformers
(hat after transforming the voltage it is still alternating
current and must therefore be converted into D.C
This is achieved by either half-wave or full-wave
rectification, and this achieved by a particular type
of rectifier.

Even after rectification, the current is still too
“rough” as it is a pulsating D.C. supply, and
smoothing must be introduced.

Rectifiers are of two types, the valve rectifier and
the metal rectifier, although there are other types,
such as chemical rectifiers, the Tungar rectifier, the
vibrating reed rectifier, as used in car radio, the rotary
convertor, the mercury vapour rectifier and the
copper-oxide rectifier. For radio purposes, a
sclenium metal rectifier is mostly used today.

Valve and metal rectifiers are available in half-
wave or full-wave types ; the symbols for these are
illustrated in Fig. 96.

Now a rectifier suppresses the flow of current in
one direction and it therefore follows that a half-

+

+

Fig. 96.—A half-wave valve rectifier, a metal
rectifier and a full-wave valve rectifier.

Twenty-second Article of a Series Explaining the
Fundamentals of Radio Transmission and Reception.

This Month Reciifiers are Dealt With

By F. J. CAMM

wave rectifier gives pulses at half {requency, and a
full-wave rectifier at double frequency. Neither,
however, actually delivers direct current but a
pulsating current of fixed polarity. Rectifiers are
used for rectification of the H.F. signal, or to put it
another way, for high-frequency rectification as well
as for providing power supplies for high-tension
purposes.

Signal rectifiers, whether of the valve or metal
type are much smaller than those required for power
supplies since the requirements are smaller. Typical
signal rectifiers are the Westector and germanium
diodes. It is important to note that half-wave
rectifiers for power supplies are only used where the
current supplies are very small. 1f a current greater
than that of an individual vzlve, whether employed
for full-wave or half-wave rectification is.called for.
then two or more valves may be connected in
parallel.

Metal rectifiers are also used in voltage doubler
or bridge circuits, as shown in Figs. 97 and 98. The
voltage doubler as shown in Fig. 97 uses a metal
rectifier, and it is connected together with fixed
condensers to provide a bridge circuit, resulting in
a step-up in voltage. The condensers used in the
voltage doubler circuit are of critical value, and the
makers’ recommendations must be adhered to.

In the circuit shown, the bare rectifier circuits are
illustrated ; the A.C. input may consist of a mains
supply or, as is more usual, a mains transformer.
The D.C. output will, of course, be fed into a suitable
smoothing circuit to be dealt with later.

Smoothing Chokes

Reference has been made to the necessity for
smoothing and for this purpose a choke is employed.
A choke is a simple component consisting essentially
of a length of wire wound on a former built up from

o.c

Fig. 97.—A meta .rectifier voltage doubler circuit.
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a number of iron laminations by the method already
described for low-frequency transformers. The
simplest type of iron-core choke is one intended for.
coupling together two valves on the choke capacity
principle, or for connecting a loudspeaker to an
output valve. The essential design data is an induc-

—0 A.C. O—
Fig. 98.—A bridge rectifier circuit.

tance of not less than 50 henries at the normal
working current, a D.C. resistance of 2,000 ohms or
less, and a safe current carrying capacity of not less
than 20 mA. When dealing with surrents above, say,
50 mA, it is advisable to employ a smoothing choke
of greater dimensions and having a lower D.C.
resistance. 1t is also an advantage for the choke to
be of the constant inductance type, so that its
inductance does not vary measurably when the
current passing through the winding is varied. In
order that a choke should show such characteristics,
there must be an air gap in the core. That is to say, the
T- and the U-pieces should not touch each other,
but should be arranged with a small gap between
them. The iron-cored choke can be used for any
purpose where a choke& is required, but it is specially
suitable for use in powerful mains receivers for
smoothing or feeding the loudspeaker. 1t can also
be used successiully as a loudspeaker fieid replace-
ment choke. Smoothing chokes generally should
have an inductance of not less than 30 henries,
when carrying the maximum D.C. current. In some
instances it is found convenient to employ the
field coil of an energised moving-coil loudspeaker as
a smoothing choke, but in that case it is essential

—— n

resistance, a resistance will cause a much greater
volmge. drop and necessitate adjustment of other
values in the circuit. The circuits in Figs. 99 and 100
show choke and resistance smoothing respectively.
It 1s important to remember that any coil may be
considered as a choke, even a tuning coil, for the
correct definition of a choke is that it is an inductance,
and all coils have inductance. Inductance is a term
often misunderstood, but an idea of jts meaning can
be graspcd. by considering it as providing resistance
to alternating or H.F. current. No matter how a
length of wire is coiled, its resistance to D.C., which
Is governed by Ohm’s Jaw, does not change, the
resistance of a wire being proportional to its length.
That is to say, the resistance of 2 yds. of wire of
a given gauge will be twice that of 1 yd. of wire
of the same gauge. The impedance or reactance of
the coil, however, to alternating current varies
greatly. For example, the length of wire used for the
average H.F. choke has a resistance to D.C. of about
300 ohms, whilst its inductance may be approxi-
mately 250,000 micro henrics. This means that its
impedance to low-frequency current has a frequency
of 1,000 cycles per second (equivalent to the highest
note of the human voice), is 1,500 ohms, whilst the
impedance to a current 100,000 times per second
(the frequency equivalent to a wavelength of 309
metres) is 1,500,000 ohms. : C
Low-frequency Chokes : a
A similar state of affairs exists with regard to low-
frequency chokes, for onc which is rated at, say,
20 henries would have an approximate D.C. resist-
ance of 250 ohms. But the impedance of the choke
to an alternating current of 50 cycles would be about
6,000 ohms, or 12,000 ohms if the frequency were
doubled. These examples show one important use
of inductance. An inductance coil or choke can be
designed to provide an easy path for direct current
whilst offering a considerable resistance to alternating
current, or by using a smaller inductance value to
5204

VY

HT+2 2
] - *ve
= >

2uF uF  |euF
T4 - Mains
T+

o o>
-ve

auF
wr- | T -

HT+90u 25000 250
6OmA. +ve
75v.°054. /5000 t -
A =lcs Mains
t tL e
ez “[co Tve
HI-LT-

Fig. 99.— A half-wave rectifier with resistance
smoothing. (

that there should be a fairly considerable surplus
H.T. voltage, since the resistance of the field winding
is generally about 2,500 ohms. :

Resistance for Smoothing

A resistance may be used for smoothing where the
current requirements of the set are low, but it must
be remembered that whereas a choke has a low

Fig. 100.—A similar circait, but with choke smoothing.

offer a comparatively low-impedance to low-frequency
alternating ‘current; and a high-impedance to high-
frequency current. - This, in brief, means that the
impedance of a choke increased with inductance and

frequency, and vice versa. (Tobe continued.)
EVERYMAN’S WIRELESS BOOK
< Uth Edition. :
By F. J. CAMM B 12/6, by post 13/-
From

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

www americanradiohistorv com


www.americanradiohistory.com

February, 19§5

PRACTICAL WIRELESS

95

Valve

A TEST-SET OPERATING DIRECT FROM A.C. MAINS

By “Radio Engineer”’

FTER building several valve voltmeters, some
bad, and some better, I ultimately built one
operated directly from the mains ; that is to

say, | omitted the H.T. winding, using a filament
transformer at slightly reduced voltage. The object
was to keep the cost down as much as possible, at the
same time seeing that the efficiency was not impaired.
Simple to use and not too big was the thing 1 was
after. The accompanying illustrations will give an
idea of the resultant build-up.

The first question was . . . to what extent the mains
variation would affect the accuracy of the meter.

I made a check on two commercial valve voltmeters
and one which 1 had already built and which had
P.P. with primary 325-0-325 volts, F.W. rectification,
and the results in all cases were the same. When in
use with the mains voltage reduced by 10 per cent. on
250 volt mains, the accuracy of reading on the 100-volt
scale was 5 volts lower ; exactly the same result as
with one directly fed from the mains, so, unless
one buys or makes one’s own with stabilised P.P.
and multivalve balancing arrangement, there is not
much hope in expecting accuracy of two per cent. or
less from the average valve voltmeter.

Design

The main emphasis around which/I have built the
latest valve voltmeter is as follows :

Input resistance 10 meg. on D.C. and A.C. up to
1,000 volts. The A.C. is rectified by two separate

diodes built in the probes. One reads up to 250 volts,
50 ¢/s. to 150 Mc/s—the second can be used on 10 volts
to 1,000 volts or more, depending on the conden-
ser rating selected. The first valve is a 6ALS double-
The 1,000-volt probe has an EYS! valve

diode.

View of rear of panel. -

Voltmeter

On the right is a
view of the finished
instrument.

rated at § k/w. R.M.S. so it is quite capable of hand-
ling 1,000 volts A.C. The valve being wire-ended
and with small dimensions makes it very suitable for
fitting into a probe, but the frequency is limited to
about 10 Mc/s—this one is primarily built for ranges
ketween 500 to 1,000 volts A.C. As will be seen
from the circuit, a double-triode is bridge connected,
and a 0.5 mA. meter is used as balance indicator.
P.P.as mentioned ; L.T. transformer; 2 RM1 ; two 8uF
electrolytics : 10 K. smoothing resistor, and neon
parallel with D.C. output is fed to 10 K. potentiometer
(zero set) via 2.2 K. to the anodes of 12 AU7 and the
meter. R

The positive input terminal is connected to the
earth side, that is to say, to H.T. negative, and the
H.T. negative is positive from the P.P., so that if the
negative lcad is connected first, some deflection may
be obtained—ignore this—the final reading with both
leads connected will be correct. The input voltage is
fed through a 10 meg. chain of resistors assembled
around a ceramic switch, having three wafers : two
of them are one-pole five-way, and the third one is for
switching in and out the calibration controls. The
original switch used was three-wafer, one-pole five-
way—the third was altered accordingly.

Case

The case is made of .024in. thick tin-plate, which is
very casy to bend and the brackets
holding all the components can be
easily soldered o it. It is composed
of four parts, the top and bottom
bent round !/16in. to 3/32in. to form
the lids. The centre piece is a strip
3in. wide and 28in. long bent on to
3in. round steel to make rounded
corners, joint soldered, and bottom
lid soldered to it. Ventilation holes
dritled on both sides with two holes
opened up 3/16in. or {in. to be able
to reach with screwdriver the cali-
bration controls (see Fig. 3), with-
out opening the instrument.

v

Q)
The top lid of the case is made in
a similar manner to the bottom, ex-
cept that dural or aluminium panel
is added to strengthen tire lid. The
lid serves as a chassis to hold all
the components, which arc fixed on
the brackets. The brackets are
made of 5/16in. round brass drilled
and tapped both ends and the ends

www americanradiohistorv com


www.americanradiohistory.com

96

PRACTICAL WIRELESS

February, 1955 -

- Y

-

1O ) G .

)

)t

-t

) B () 1 ) —-{} A | ot

of the strip are soldered to the back of the lid
to act as the pillars. Five will be needed—two for the
transformer, two for the brackKet which holds the
calibration controls, and one short pillar to hold the

-

S —) a—

)1 -

rectifiers.  All the necessary holes should be drilled

for switch, zero set, fuse, neon, mains in, and two

terminals, and one to take A.C. socket for probes.
As can be seen from the photograph, the A.C.

View of the two probes. Top, the 250-volt and below the 1,000-volr probe.

7o valve voltmeter

-
< long

o000y

!inside dia.

»L. PROBE

T

F +F

I

-

<M

: 7

£yst N

S

K

-0/
yra

OlwF
1000V
AC.

H

Polystyrene plug
5§ dis. made of

-._tmoha/ves

'~ Ph. bronze spring

Fig. 5. —

‘Details of con-

struction of the

socket is four points, but three are

quite satis-
factoryand
this is shown
inthediagram.
The sockets
and plugs
must be of
very high in-
sulating
quality  (not
from H.T.
battery). In
the prototype,
they were
made from
polystyrene of
2in. diameter.
The valve-

holder is also fixed on a strip
of tin-plate and soldered to the
lid. This also should be well
made and preferably shock-
proof with rubber mounting,

1P ene e e e h i ea aheeg e e bad

LIST OF

Valves 12AU7

6ALS

EY51
1 ceramic switch, 1 p.
3-pin socket, 2 plugs.
2 terminal sockets anc
1 10K W.W. potentiol
2 5K W.W, preset (ca
Chain of resistors 10 1

3 w. (see diagram).

Remaining resistors 2.
1 neon G.E.C. and ho.
1 fuseholder 250-500 )
2 RM1 150 v. each.
1 filament transformer
2 0.75 ohm 10 w., W.!
1 M.C. meter 0.5 mA
28 uF 450 v. D.C. el
3 0.01 «F mica-mould
2 0.002 ©F mica-moul
1-0.01 4F bakelite-mic
10.02 «F1200v.D.C

e 01 801 81 81 B b wr ban e Fir 0 e

+

_L O-O/luF
I 1200V

b 1,000-vo/1
= ~—— Brass steeve (1) probe.
i Polystyrene bush
™
1 = Eortn (£) - Fig. 1.—Full circuit
& —_— ) — e Yt - r—F
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not forgetting the hole for meter. The side of the lid mains and L.T., but do not connect anything
is drilled to take 8 B.A. screws, and nuts ar¢ soldered to the case except one 0.0t pF condenser. Do
inside the case to hold the lid, and finally holes not fix switch and calibrating control bracket—it will
are made for a leather strap or handle. leave you more room for soldering if unconne:ted.

The two H.T. electrolytics are fixed

oseite daiieie

*ONENTS
-0.3a.
-0.3a.
-0.09 a.
 wafers.

n controls).
tal, H1.S. 1-2 perTent.

cent. F1LS. § w.
ains).

P SN PR

1a.

general notes).
flection.

ics.

I
Za

with a strap
niade of tin-
plate and
soldered.
Before com-
mencing as-
sembly, a coat
of black paint
and " Panl”
should be
applied to the
outside to give
a professional
finish. The
panel on the
top should be
numbered and
Jetter stamped
and polished.

Assembly

Make wire busbar, connect cut to 2iin. high, the bottom wafer stripped of ail
all negatives to one side of the contacts except two continuity shorting, and two

Interior details of the two probes.

The photograph will give a good idea of the lay-out.
The ceramic switch will have to be dismantled and

more shorting contacts are riveted on.

Busbsr

The shorting ring is cut in half and the other half
removed, so that as you rotate the switch, one half of

!

......

the shorting ring will be in continuous contact on
five positions. This wafer is on the bottom of the
switch, the first one when you start to assemble the
switch. The shorting ring of the second wafer will
be exactly opposite the shorting ring of the third
wafer, just engaging number one point, so that when
the switch is assembled you will get five contacts
to your left and five to your right, and on the bottom
wafer continuous contact to switch A.C. and D.C,,
calibration on and off. The top wafer holds all the
10 meg. resistors, and the middle one is for the
A.C. range, and holds wire tapping from 10 megs.

resistor chain. The order of reading on A.C. is

Cal. {controls

different from D.C. Solder all selected resistors as in
Fig. 4. The resistors should be two per cent. H.S.
The accuracy of the instrument depends on them.
When all resistors are fixed, connect D.C. calibrating
control, check all the wiring against the diagram,
plug valve in and connect meter ; positive side of the
meter should be from No. 6 pin on valve. Negative
from No. | pin via calibration control, through wafer
No. I, from there to negative on the meter. Do not
forget 250 mA fuse ; it is very important to have

N\

P i L S Bl s LRttt

1]

one because you deal directly with the mains voltage.
The D.C. side of the instrument is now ready. Set
the switch to 100 volts D.C. and plug in. The neon
should now be alight and the pointer will travel across
the scale (H.T. is on before valve warms up); as
soon as heaters are warm, the pointer will settle down
on zero. If it does not, adjust ** zero set.” lLeave the
meter on for 10 to 20 minutes and in the meantime
try all ranges on the switch and note if pointer alters
its zero. It should stay on all ranges except 5 volts.
It will move 0.2 volts here, but no more. Take a

1 1| D () (1) G G A} D} D IR D | ) D D () () D A | M- | D 1S ) | | 14D ) ) D | D) D |G - |- ) S | ) W ) [ - 4

ils of the voltmeter.

reading against known voltage from H.T. or L.T.
battery and adjust with calibration control. For

-

et

G| S () (1 G 1D { M | BRI 2 | I 1D D | G-} A D ) D { () ¢

|- P—
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example—connect 90 volt battery with the help of
calibration control, bring pointer to 90 volts on 100-
volt scale and, if the resistors are carefully selected,
you shoutd be able to read on all D.C. ranges. The
same process is to calibrate the A.C. side. If one has a
meter, 10 K. or 20 K. per volt, connect it across
input terminals of valve vollmeler and then compare
the reading.

For the sake of argument the writer has tried the
A.C. range with mains voltage of 250 volts; meter
sel to 250-volt scale and adjusted for full deﬁecuon
and after re-checking on all A.C. ranges the result

‘0C. Volts AC.
5o o0 | JOOK
50, o
1000 - ' 0 oM
500° 0250 . . >+
o ro v £ Pugin
000 . 500 - XRE  valve
= wolitmeter
Ohms . —

Fig. 6.—The ohms™ adaptor. The unmarked resistor
has a value between 82 and 92 Q.

was not far out. It is as well to point out that the
success of the valve voltmeter depends on the
10 meg. chain of resistors and they should be 2 per
cent. or better. The rest of the resistors can be
between 2-5 per cent. tolerance.

A.C. Probes
A.C. voltages in D.C. valve voltmeters do not
easily mix. They are very simple to look at untif

345 or Y holes for calibrating P-meters

i

3y rac.

one tries to make them read on a D.C. scale. The
most important factor is the flow of current through
the diode when the input is zero, making the pointer
move from zero. It depends on the cathode tem-
perature and the load resistance. The best way to
control the flow is to connect a similar diode to it.

To grid via 4MQ2
- At

50 SI/ water OC.

Ce=s /ooosoo
250K
[ oK ’Q. 20K 60K . 800K S0k N\ | SME

AAAD A
W= WY=WWWWV

(5+24/1M)

/b@i

Fig. 4.—Wiring arrangement for the resisfors.

2nd, water AC.

The 250-volt probe is a simplified rectifier—amplifier

type ; input capacitor is 0.01 yF, load resistor
10 megs. Diode No. 1 is known as the shunt diode
rectifier. This is followed by a second incidental

diode 1.8 MQ resistorfand 0.002 uF capacitor,
making a low-pass filter for smoothing out fluctuation
present in the D.C. output of the first diode.

A valve voltmeter hardly uses any current so the
loadmg resistance can be 10 megs. This minimisés
the load of the circuit under
test and gives higher D.C.
output from the first diode.
The double-diode circuit is

4

8ur

Bracket to
L7 hold 2 preset
63V- 5K Pots.

/A -

NS 107

3

negative peak responsive
and adjusted to read on
D.C. scale. The positive
and negative error is very
small and with the help of
calibration control, it will
read very well on 10-volt
scale. I have used a probe
as high as 400 volts with-
out doing any harm—the
maker’s rating of G6ALS
is 250-volt ' R.M.S. The
terminals on the end of the
probe are fitted in a plug

Valve holder brkt. 1] - _T

i

Set zero’
Pot. JOK

and when the plugis with-
drawn the test leads can be
plugged in. It is made of
polystyrene. Both A.C.
contacts for testing are

Set
zero

]

% +
157 Socket
?a

%
‘l‘s w itch }—r =
Socket
V4

%~

4

assembled in the tube so
that the inside one which
protrudes is at earth po-
tential and the outside
contact is high potential or
condenser side. The earth
potential is spring loaded.

When testing experiment
it has been found to be not
very easy to reach various
points with a solid single

~Ys

2 A

i
”
%32

3” end probe (by this it is

Figs. 2 and 3.—Defails of a suitable case, with drilling data.

1

meant that both contacts
(Concluded on page 114)
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PLASTIC CABINET as illustrated,
11} x 6} x 54in., in walnut or
cream, ALSO IN POLISHED

ALNUT, complete with T.R.F.
chassis, 2 waveband scale, station
names, ncw waveband, backpldte

drum, pointer, spring, drive
spmdlc, 3 knobs and back, 22/6.
P. & P, 3/6.

As above with Superhet Chassis,
23/6. P. & P., 3/6.
As above complete with new 5in. speaker

to fit and O.P. trans. 37/6. P. & I’. 3/6 with
Superhet Chassis, 39/6. P. & P. 316

Used metal reetifier, 230 v. 50mA 3/6
gang with trimmers. 6/6 : M. & L. T

coils, 5/- ;3 Govt, valves, 3vihand mrcuir,.
;" heafer trans.. 6/- : volume control
with switch, 3/6 wave- -change switch,
2/-; 32'x 32 mfd., 4/- : blas condenser, 1/-;
resistor kit, 2/- ; condenser kit, 4/-,

M & L Sunerhet Coils with circuit, 6/6
~iron cored 465 1F's, 7/6 : min. gang. 5/6 ;
,volume control with switch , &/~ wave-
‘change switch, 2/6 ; heater trans., 7/6 ;
4 v/h,-1/6: 4 Ex Govt. valves. metal
rectifier and Xtal diode with circuit,
14/6 ; 25x 25 mfd., 1/- ; 16 x 16 mfd., 3/3 ;
condenser kit (17), 7/6; resistor Kkit
(14), 3i6.

Madium and Long Wave Crysial set, in
attractive plastic cabinct incorporating
Germanium diode, 16/-.

Heddphones to match above, per pair 7/86.

COMPLETELY BUILT
.SIGNAL GENERATOR

Coveraze 120¥Kc/s-320 Kefs., 300 Ke/s-

Kcls. 3 900 Kc/s-: 2 75 Mcls., 275
Mcls-85 Mc/s.. 8.5 s-25 Mefs., 17
Mc/s-50 Mc/s., 25.5 Mc/s~75 Mc/s.  Metal
case 10 x 62 x 4.‘1p . size gf scale 6} x 3lin..
2valves and rectifier. A.C. mains200-250 v.
Internal modulation 400 c.p.s. to a depth
of 30°%. Modulated or unmodulated R.F.
output continuously variable 100 milli-
volts. C.W. and mod. switch, variable
A.F. output and moving coil output
meter. Black crackle finished case and
white panel, £4/19/6. or 34/- deposit and
3 monthly payments of 25/-. Post and
Packing 4/- extra.

11igh impedance plastie recording tape
by famous manufacturer. 1.200 feet com-
plete on spool. 17/6. P. & P. 1/6. 600 teet
8/-. P.&P. -

Pr. 200/250 v.. sccondary 3, 4, 5, 6, 8,
9, 10, 12, 15, 18, 20, 24 and 30 volt atZamps.
rop thro’ 280-0-280, 200 mA., 6 v. 5 amps.,
5 v. 3 amps., 27/6.

Terins of business !

Heater Transformer. Pri. 230-250 v.
6 v. 1} amp., 6/~ : 2 v. 2} amp., 5/-.

mountmz. reet and voltage panel. Pri-
maries 200
350—03507amA 63v.3a tap4v.63v.

13/8.
350—0 350 70mA.4v.5a.,4v.25a., C.T.,
8/6. P. & P, on above transformer% 2/~

o T.4a.4v. CT
fa.4v. C.T. 25a.. 27/6.
500-0-500 250 mA. 4 v. C.T. 5 2. 4 v, C.T.
5a.4v.CT. 4a.. 39/8.
P. & P. on the above Lransl’ormers 3/-.
32 mid., 350 wkg. . 2/~
16 x 24 350 wkg
4 mfd. 200 w
40 mfd., 450 wkg
16 x 8 mfd.. 5% wkg.
16 % 16 mfd.
8 x 16 mfd..
32 x 23 mfd..

8 mfd., 500 v. wkg., wire ends .
8 mfd.. 350 v. wkg tag ends .

50 mid.. 25 v. wkg.. wire ends 4/[9
9/6
3/13
2/6
s
6/-
/9
8
8
/6
50 mfd., 12 wkag. 11d.
32+32 mfd., min 4/-
50 mfd., 50 wkeg
ends 1/9
Miniat
500 Td.
14/6
250 v. 50 mA, 6.3 v. 4 a. twice 2 a. 19/6
Auto- Lran% input 2X0/250 HT 500 v.
250 mA.6v. 4a.twice2v.2a......... 19/6
250-0—‘.5060mA 6.3v.154a., 0-5-8.3v. 06

l’AT’l LRN GEN RAT()R 40-70 Mc/s.
direct calibration. checks frame 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 crackle finished case, 10 x 61 x 4lin.
and white front panel. A.C. malns 200-250
volts. This instrument will align any TV.
receiver. Cash price. £3.19.8 or £1.9.0
deposit and 3 monthly payments of £1.
Post and packing 4/- extra.

TV. CONVERTER for the new com-
mercial stations, complete with 2 valves.
Frequency :—can be set to any channel
within the 186-196 Mc/s. band. L.F. :(—will
work into any existing TV. receiver,
designed to work between 4268 Mc/s.
Sensmvxty 10 Mu/v. with any normal TV.
set. Input :—arranged for 300 ohm feeder.
80 ohin feeder can be used wnh slight,
reduction in R.F. gain. Circuit EF80
as local oscillator, ECC81 as R.F. amplifier
and mixer. The gain of the first stage,
grounded grid R.F. amplifier, 10 db.
Requires power supply of 200 v. D.C. at
25 mA., 6.3 v. A.C. at 0.6 amp. Input filter
ensurlnv complete freedom from un-
wanted signals. 2 simple adjustments
only. £2.10.0. Post and packing 2/6.

Volume Controls. Long spindle less
50 K.. 500 K., 1 mez. 2/6 each.
ach.
STRUCTOR’S PARCEL
hi & LONG-WAVE a
230/250 2-VALVE PLUS
ETAL RECTIFIER, 22/8.
Comprmng chassis 10} x 4} ¥ lin.. 2
waveband scale. tuning condenser, wave-
change switch, volume-control, heater
trans., metal rectifier, 2 valves and v/
holders, smoothing and bias condensers.
resistors and small condensers. and
medium- and long-wave coil. litz wound,
Circuit and point-to-point, 1'3. Post and
packing, 2/6 extra.

Cash iwith order. Despalch of goods witlun {hree daws from receipt of order.

R.I. ,\IAIY\Q TRANSFORMERS, chassis *

. 99
Volume Controls. Long spindle and
switch, }. { 1 and £ meg.. 4/- each ; 10
K. and 50 K., 3/6 each. § and 1 meg., iong

spindle, double pole switch, minjature,

Standard Wave-change Switches. 4-pole
3-way, 1/9 : 5-pole 3-way. 1/9. Minlature
3-pole 4-way, 4-pole 3-way, 2/6. 2-pole
1l-way twin wafer, 5/-, l-pole 12-way
single wafer, 5/-.

Valvehplders, Paxolin octal. 4. Moul-
ded octal, 7d. EF50, 7d. Moulded BTG,
70, Loctal amphenol. 7d. Loctal pax.. 4d.
Mazda Amph., 7d. Mazda pax.. 4d. BSA.
B9A amphenol, 7. BTG with screening
can, 1/6. Duodecal paxolin, 9d.

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

é\/gdzet .00037 dust cover and trimmers,

R \DIOGR AMCITASSIS.—5 valve A.C./
D.C. 3-way band superhet, 195/255 volts
19-49, 200/550 and 1.000-2,000 metres, fly-
wheel tuning frequency, 470 Kc/s iron-
cored coils and IFs. Size of chassis,
13x 64 x 2}, Complete with valves and 8in.
P.W. speaker, p. & p. 5/-, £8.17.6.

(‘onsh'uclor s parcel, comprising chassis
2iin., cad. plated. 18 gauge,
v/h, IF and trans. cut-outs, back-plate. 2
supporting brackets. 3-waveband scale.
new wavelength stations names. Size
of scale 11} x 4%in.. drive sp. drum, 2
pulleys, pointer, 2 bulb holders, 5 pax 1.0.
v/h, 4 knobs and pair of 465 IFs, twin
gang, 16 x 16 mfd. 350 wkg., mains trans.
250-0-250 60 mA, 6.3 v. 2 amp., 5 v. 2 amp.
and 64in. M.E. speaker with O.P. trans.
P. & P, 3/6.
R.& A. M.E.6}in. =pea1\erwit,h0 P. trans.,
field coil 175 ohms 9/6. 8.
R. & jin. M.E. peaker \vith 0.P.
trans., field 440 ohms. 10/6. P. & P. /6.

Battery Charger, input 230/250 v., output
6 & 12'v. 1 amp.  Black crackle finished
case size 10 x 6 x 4in. P. & P. ¥/-. 21/-.

Potato & Vegetable Peeler, by fathop
manufacturer, capacity ulbs o complete
with water pump. All aluminium con-
struction, white stove-enamel finish.
Originally intended for adaption on an
electric food-mixer, can be easily con-
:\"Ierted for hand operation. 39/6. P. & P.
Primary. 200-250 v. P. & P. 2/-,

gg%o-soo 100 mA., 6 v. 3 amp., 5. 2amp.,

6.

Drop thro’ 350-0-350 v. 70 mA.,
amp., 5 v. 2 amp.. 14/6.

Drop thro’ 250-0-250 v. 80 mA., 6 v. 3amp.
5 v. 2 amp., 14/6.

280-0-280. drop through, 83 mA.,
Jamp., 5v.2amp., 14/6.

250-0-250 80 mA., 6 v. 4 amp., 14/-,

Dron thro® 270-0-270, 80 mA., 6 v. 3 amp.,
4 v. 1.5 amp., 13/8.

rirop thro’ 270-0-270 60 mA., 6 v. 3 amp.,
1

8 v.25

6 v,

Aulo Trans. Input 200/250.
350 mA. Separate L.T.
1% amp., 5 v. 3amp., 25/-. P. & P.'Sl-.

Pri. 200/250. Secondary 9 v. 3.5 amp.,
6.3 v. 3 amp., 12/6.

i. 230 v. Sec. 500-0-500 and 500-0-500
250 mA. both windings. 4 v. 3amp., 4 v.
3 amp., 39/6. P. & P, 5/-.

AMains Transformer, fully jimpregnated,
imput 200, 220, 230 and 240. Sec. 600-0-600

275 mA., and 200 v. at 30 mA. complete
with sepamte heater Lransformer. Input

H.T. 350 v.
63v.7a. 63v

210, 220, 230, 240. Sec. 6.3 v. 2 amp. three
times, 0, 4 ‘3v at 3amp. and 5 v. 3 amp.,
45/-. P. & P. 5/~

Mains Transformer, fully impregnated.
Input 210, 220, 230, 240. Sec. 350-0-350, 10
A.. with sepa.rabe heater transformer.
Pri 210, 220, 230, 240. Sec. 6.3 v. 2 amp.,
6.3 v, Jamp 4v. 6 amp., and 5 v. 2 amp.
30/~ P. & P. 5/-,

Where post and packing charge is

not stated, please add 1/6 up te 10/-, 2/- up to £1 and 2/6 up to £2. All enquiries S.A.E. Lists 5d. each.

D. COHEN

RADIO AND TELEVISION COMPONENTS
23, HIGH STREET, ACTON, W.3.

{Opposite
Granada Cinema)

Hours of Business : Saturdays 9-5 p.m. Wednesdays 9-1 p.m. Other days 9-4.30 p.m.
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~ CR30 BRIDGE

Measures capacitance
from 10 pFd to 100
mFd and resistance
from | ohm to 10
megohms in four-
teen ranges. Neon
leakage test for con-
densers. Operates
from 200/250 volt
A.C. mains. Indica-
tion of balance is
given by magic eye.
Specially designed for
. bench use, with case
¢ and panel of steel
finished black
wrinkle. Complete
with all valves and
instructions.

. £6/19/6, plus
- carr./packing.
: Purchase : £ e-
posit and four
monthly payments of

i 22/-.

SIGNAL GENERATOR, SG59, covers 100 kc/s to 80 Mc/s in
six bands on fundamentals, either unmodulated or internally
modulated with 400 cps. Uses two type Z77 valves and SenTerCel
rectifier and double wound mains transformer. In olive green
metal case with carrying handle, size 12in. x 8in. x 4in. deep.
Front panel of green perspex engraved in white. We claim this
to be the best value on the market at only £7/19/6, plus 6/-
carr./packing.

Please send stamped, addressed envelope for illustrated leaflets

by return post.
Obtainable from sole London stockist : Charles Britain (Radio),
Ltd., 1, Upper Saint Martins Lane, W.C.2, or direct from the
- manufacturers—

2 GRAYSHAW INSTRUMENTS

54, Overstone Road, Harpenden, Herts

GET ON THE BEAM!

. . with the

METEOR 111
GUARANTEED
A.C. Mains Set.

LY
,MP'.IC' TY 'TSELF .

You could almost do this job
with a knife and fork—it's so
simple ! Screwdriver, pliers
and soldering iron will make
this spot-on 3 valve, 2 wave
band set. Complete Kit includes
valves, Ready-to-use Chassis
Brown or Ivory Moulded Cabinet.
A.C./D.C. Universal Model avail-
able at 97/6, plus p. & pkg., at 2/6.
Visit our new branch at 97,

Complete KIT only

95/~

plus 2/6 for

ostage & ackin A Seratford Rd., Sparkbrook, to
P 8 p g inspect our range of TV.s, Radios,
Cabinets and Components for
nstructions, Point to Home Instructors.
point Diagrams and FlE D
Parts List sent for /-, NoRMAN “‘ L
Post FREE. 68, Hurst St., Birmingham 5.

SATISFACTION— or.ave REFUND your CASH !

HANNEY of BATH offers: —

OSiRAM 912 Erie resistor-pot. kit with ceramic lube resistors.
very hizhly recommended, 29/6 ; Lab resistor kit, 32/4 ; T.C.C.
condensers, 55/-. PARTRIDGE Components, with loose lcad
terminations, Majns trans.. 44/- ; Smoothing Choke, 29/6 ; Output
trans. 76 9. Price includes Partridge carriage/packing charge.
Printed panel, 14/8. W.B. chassis, 28/6. Send for compiete list.

MULLARD 5 VALVE. 10 WATT A MPLIFIER, T.C.C. Con-
denscrs, 45 - : Erle resistor-pot. kit. 37/6 : Flstone Mains trans.
36:- ; Elstone Outpur trans.. 45/- (both types) : Denco Chassis, 14/6.
Smal! parts as per our list. Matched pairs of valves are available
for hoth the ahove designs.

All Components for the . . . .
NEW PURY FOUR and the i"W. TAPE RECORDER.
Send for priced parts list.
COILPACKS. DENCO, CP 4L and CP 4/M, 334 : CP 31370 pf.
and CP 3'500 pf.. 42,8, OSMOR "* Q' HO. 48'- ; LM, 40/- ; Batt..
50- ; TRF. 39 -; HF stagc for HO pack, 20/-. ETA 1-Station

pack, 43/8. We stock COILS by Weymouth, Osmor, Wearite,
Denco. Teletron and R.E.P.

"TONI Mains Trare. for the SIMPLEX TV, 48/~

IASTER., WIDE ANGLE VIEWMASTER ('6N\'PIR-
Complete set of parts for converting existing Viewmaster

to W.A.. less valves, tube and mask, £14/18/6. W.A_ Conversion
instructions.  3/6 : WBI113, 48/8 : WBI14, 23/6 ; WBI15. 42/- :
WBI116 and WBI117, 7.6 each ; WB118, 228 | \.}'B119. 26/9 ;| WBI121

3/ ; WRB124. 10'8 ; Westinghouse 36/EHT/30. 1
and resistors as per our general list.

7/-. Plus condensers

WIDE ANGLE COMPONENTS. ALLEN, Teleking Chassis.
50~ ; Coilsets (TK & Super-visor), 44/6 : L0.308. 40/~ ; FO.305.
21/- ; DC.300 9,6 : FC302, 31/-: GL.16 & 18, 7/6 each : SC.312.
21/ ; AT.310, 30/ P.117, @~ ; BT.314,_15/- : DENCO Chassis

Magnaview, 57/8 ; Chassis, Super-visor, 81/6 ; Coilsets. M-2na
view, 41/2 : WAJDCAL, 43'- ; WA'FCAL, 31/- : WA/LCL and WC1,
%/8 each : WA/FMAL, 21/-; WA/LOTL, 42/-: WA/FBT1 18/~
Send 6d. stamps for our General List of components for View-
master, Soundmaster, Williamson Amplifier, Teleking, Magnaview
(Brimar & English Electric large screen TW), Super-visor, Mullard
Universal, Close tolerance Silver Micas, etc. etc. Please add L'-
postage to orders under £I.

L. F. HANNEY
77, LOWER BRISTOL ROAD, BATH

Tel. : 3811 |

7

—THIS CAN BE YOURS. FOR—;

' and 8 monthly payments of the same amount
4 (Cash Price £2.19.6).

OTHER TYPES AVAILABLE
RANGING FROM 25/6 to 59/6.
All available on easy terms. Send
3 for leaflets and full details.

Did you know we also supplyWolf Cub Drills

and accessories, Black and Decker Equip-

ment (special terms available to readers of P.W.),
Burgess Sprayer, Vibro-Tools, Bridges Equipment,
etc., etc. All on Easy Terms. Send S.A.E. for quotation

LAFCO COMPOUNDS, LTD. (Desk!13)

3, Corbatts Passage, Rotherhithe New Road, Lendon, 8.E.16.
Teleph

BERmondsey 4341.

Dual Range Miniature Crystal
with Circuit. Type DRXI

Dual Range Coil with Reaction with 2
mains and 2 battery Circuits. Type
DRR2 4/-. Matched Pair Dual Range

T.R.F. Coils with Reaction ; with battery
and mains circuits. Type DRM3 Pair 8/-

HIG/H GAIN
COILS

Set Coil
2/6

‘Regd. Design)
% All Coils wound on Low-loss Formers
% Individually Tested and Guaranteed

% Post 3d. on all Orders % Trade Supplied

RADIO EXPERIMENTAL PRODUCTS LTD

33 MUCH PARK STREET COVENTRY
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STARTING ON TOPBAND
By O. J. Russell, B.Sc.(Hons.), (G3BHJ)

HE topband has a considerable fascination
for a number of amateurs. It is, of course,
the ideal band for short distance work, and

is consequently a great favourite for Sunday morning
get-togethers and discussion of work on other bands.
Moreover, contacts on the experimental V.H.F.
bands are very often arranged via topband contacts,
so that communication can be cstablished between
experimenters, while tests and adjustments are made
to the V.H.F. equipment without a possible loss of
contact, or ¢ven without obtaining a contact. Further,
the DX man anxious for difficult feats is already
arming himself for the coming Transatlantic and
Worldwide DX tests scheduled for the winter. In
addition, the thrill of European DX and the
“ Worked All British Countries” Contests, plus
Club. . contests, low-power field days, field days,

5

= e
= = /00 . .
Xtal ko TW_ -FI/UF
1 ¢ d

Fig. 1.—The simplest tyvpe of rig for Topband opera-
tion. (Vo 6V6, 6L6, 6F6, 6K6, EF50, EF91, 6AMS,
6AMS6, TTLtl, QVO4/7, 6BW6, KTeo, 807, etc.)

transistor experiments and others, make the topband
a rewarding band for the amatcur. Moreover, the
Radio Amateurs Emergency Network makes great
use of topband for exercises- and field and mobile
experiments.  Finally, of course, the topband makes
a convenient jumping-off ground for the beginner
in amateur work, as the freedom from some of the
vagaries of the lower bands enables worthwhile
operating experience to be accumulated without
much difficulty from QRM despite the fact -that
the band is ‘‘shared” with essential coastal and
shipping services. In fact, the great help given by
amateur stations during the'great gale is yet another
illustration of the worthwhile aspect of operation
upon this band.

Equipment
Topband “ rigs ” may vary from the ultra-simple
to the over-complicated, but the power limit of ten
watts does enable some attractlvely simple arrange-
ments to be constructed. For the ** simplest possiblc

Tl

set-up, a straight crystal oscillator unit will be
found eminently satisfactory, particularly if the
crystal frequency is chosen so as to avoid the powerful
coastal stations. A typical example of the circuit of
a straightforward crystal oscillator capable of run-
ning at inputs of up to 10 watts is shown in Fig. 1.

The simple tuned-anode type of grid-plate oscillator
will be found particularly easy and straightforward
to get running. Suitable oscillator tubes are the
6V6, 6BW6, 6AM6, 6K6 and 61:6. Even the EF50
will operate at some 5 watts or so, and give a healthy
signal. There is certainly no trouble in runnmg the
6V6, 6BW6 or 6L6 at at least 7 watts input, even
with restricted power supplies. In fact, a 616 oscillator
may be run at over 10 watts input. It should be noted
that the significance of this is that by using suitable
coils, the transmitter may be operated on 80 metres
or 40 metres by using the right crystals and tuning
coils. Thus, in the event of a breakdown of the
main transmitter, the small set would serve to keep
a schedule in emergency. The component parts are
so few that the expense need not prove a drawback
to anyone.

Operation 2

However, there are a few points of operation
which may be explained, so that optimum operation
can be obtained. The anode tuned circuit must,
of course, tune to the required band or frequency
of operation. However, the crystal will not oscillate
unless the tuned circuit is tuned somewhat higher in
frequency than the crystal frequency. In fact, starting
with the anode circuit tuned consnderably higher
than the crystal frequency, R.F. output will increase
as the tunlnb condenser is increased in capacity
(cnrcunt tuned in the direction of lower frequencies).
This increase suddenly stops sharply at a critical
point, and output decreases to zero abruptly. If a
plate milliammeter is included in the anode circuit,
the reading will decrease as oscillation becomes
stronger, only to jump suddenly to a high value at the
point where oscillation ceases. A flashlamp bulb
loosely coupled to the tuning coil by a turn or two
of wire will glow more and more brightly until the
critical point is reached, when the glow ceases as an
indication of stopping of oscillation.

Anode current
ARF Output

Anode tuning cgpacity Anode tuning capscity

Fig. 2.—Behaviour of the simple circuit of Fig. 1

when twning the Anode Tuning Condenser.
- L ]
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As maximum R.F. output is generated just on the
edge of the critical point, it would seem desirable to
work as closely as possible to this point. This is,
however, not the best method of operating, as a
chirpy note, failure of the oscillator to follow keying
and similar troubles may result. It is necessary to
tune a little to the high frequency side of the critical
point and accept a slight loss of R.F. output for the
trouble-free operation thus given. It also foilows
that when a coupled load such as an aerial circuit is
coupled into the crystal oscillator it will also react
somewhat upon the anode tuning adjustment, 'so

HT+

valves should not be overlooked, as very compact
units may be constructed with them. Such valves as
the EF9l, 6AM6 or thc 5763 make idcal VFO
valves. The PA may be a 6V6, 6K6 or 6L6 or even
an EF350 in standard sized valves, but the use of
miniature valves such as the 6AMS, the 6BW6 and
the 5763 should be considered if no standard types
are on hand. Decspite their size the miniature valves
handle healthy inputs. The 6BW6, for example, has
identical electrical characteristics to the 6V6 and will
handle some 20 watts of input. It will certainly get
hot, for the maker’s ratings permit a maximum

bulb temperature of 250 deg.

AFEC Centigrade. This is to avoid any

alarm at the heat generated
when the 6BW6 runs at full
input ! However, on 10 watts in
a topband sct the 6BW6 is well
within its ratings with average
PA efficiency. The only point
to watch is that thc compact
miniature tubes may nced a little
more care-in layout and wiring
up if R.F. feedback is to be
avoided.

Fig. 3 gives, therefore, a simple
VFO/PA circuit. There are some
points of interest, however, as
while the*VFO may run happily
on 1.8 Mc/s, if operated on half

AAMA
ARAAALS

Fig. 3.—A simple VFO[PA rig for topband working.
-with the PA valve.

excessive current under kev-up conditions.
cathode resistor value will serve.

that one should not strive to extract the last ounce of
R.F. from the circuit but sather operate somewhat
away from the critical adjustment point. In this way
good R.F. output and trouble-free keying will result.

Fig. 2 illustrates the * critical point ” effects.

Keyihg for such a simple set-up may be effected
either by a key directly in the anode lead or by a key
in the cathode lead. The cathode jackplug should be
by-passed by an .01uF condenser which serves also
to prevent key clicks. Screen keying may also be
tried if desired. The monitored note should be sharp
on keying and free from chirps. It should be noted
that even on topband a crystal oscillator if overloaded
may give a chirpy note.

Crystal oscillator arrangements, however, are
unlikely to appeal to some, as the VFO with its
ability to put the signal into any conveniently clear
spot on the band makes rockbound operating
unpopular with many. Despite this, a number of
operators have done, and still are doing, very good
work on -160 with straight crystal oscillator rigs.
The writer has used such an outfit for some time and
beyond having to grind the original crystal to dodge
coastal interference found operation cnjoyable.

However, the VFO ability of dodging QRM is
too valuable to pass over, so that some simple form
of VFO must be mentioned. It is quite feasible, of
course, to go on the air with only a VFO. The
writer, in fact, has done a little QRP work in that
-direction, but it is not a procedure to be recom-
mended to. the bezinner. Some form of VFO/PA
is needed. Ig this respect the newer miniature

-

Generally Rg will be around 20,000 olims.
should give sufficient protective bias to prevent the PA valve drawing
The usual L.F. amplifier

> frequency, that is in the broadcast
band, enough doubling will take
place in the anode circuit to
drive the PA. Also note that the
drive to the PA is taken through
a variable condenser rather than
through a fixed one. The vari-
able condenser is adjusted so that
only enough drive is provided for thc PA. Tighter
coupling. that is a high value of capacity. will give
little more drive but may cause pulling of the VFO.
The rig may be keyed in the VFO cathode, or prefer-
ably in the PA cathode lead. Tt is also desirable to
feed the VFO with neon stabilised H.T. However, if
the PA is arranged to draw a safe load from the

(Continued on page 105)
RFC L

TO0——— T

-0021F

Rg and Rk vary
Rk

HT+

S

WYV

LS
t

\=l
)

==
-00/
yZa

Fig. 4.—A Pi tank modification of the circuit o,
Fig. 3. Geaerally CT should have a value of around
200 pF, and the tank inductance should be
tuned to enable resonance to be reached with
approximately 200 pF total tuning capacity in circuit.
CT may be arranged by paralleling a high-grade
mica condenser with an air variable to give the
required 200 pF.
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CARRYING CASE
able for nse as a prn]?f‘inr
romling ease, size 13in.
.« 13in. Internal
ensions: 14in. Tong, 113in.
!|(‘(‘|‘l, Siin. front H.T.

rear H.T. With a wek
1exine flnish. Weight \}lh . 13/6 ea.
Post and packing ”h
CHOKES
2011, 250Q. 60 m Clamp
constraction .. cvs B/ ea.
10H. 20080, 99 mA (‘Iamp
construction '3 ea.
. 250 mA, 2
ehronded... 18’8 ea,

TRANSFORMERS FOR
BATTERY CHARGERS
230 v ]npllt Tapped 6+
1.! ¥. lal .. 18/8ea.
280 v. lnput [”lppml
12 v. 3 amp. . ... 18/= ea.
Both ulth {ap on ]’nlwu\ for
2.5 v. Pilot light.

BEATER TRANSFORMERS

230 v. Tnput 2 volt .5 amp. 4/8
230 v. Tnput 2 volt 3.0 amp. /8
. Inpat 4 volt 1.5 amp. 5/~

CInput 4 volt 3.0 amp.  10/-
¢. Tnput 5 volt 2.0 amp. 10/~
. upat 6.3 volt ! 5/~
v, Inpat 6 6/~
. Input /-
. Inputr 12 volt &/~

SENTERCEL REC‘HF!EBS

RMI, 3/9 ea. ; RM2. 4/

Bj~ ea. ; RMJ 16/- ea.
METAL RECTIFIERS

12 v,

RKRM3

€a.

12 v. } amp., 1/8 ea. ;
4/8ca.; 2v. | am
45 mA., 8/3 ea. ; 25
ca.; 300 v. 60 mA.,

718 en.

GOLDRING PICK-UP HEADS. Pick-

up head type No. 112 2,060 vhias),
complete with lead. Price 17/8 cuch.

')mnmn COPPER WIRE—All 4 oz
.G. .-

WHEN ORDERING PLEASE QUOTE

IRLPHH

Invite you to build

this 4 valve, 2 wave-

band, superhet
portable for only

61 GNS.

Full :litails, circuit diagram,
point to point wiring tustruc-
tlons, and eomplete list of
eomponents. Available 2/8 ea.
Case can be supplied separ-
ately. Available in the
following  attrace
live colours @
@ Lizard CGrey ;
@ Blae ;
® Maroon
® Browa.
ANl components
can he supplicd
gepurately.

ENAMELLED COPPER WIRE—All
4 0z l eals

/11 30}
/1 32
2/3 34
2/5 36
2/7 48
/8 40

2
. 211

CHASSIS
itilled with Reinforced
ble tn the fobowing

Altininm 17
Corners. Ay

6in.
Xin.
10in.
12k,
Jdin, -

Hin.
Hin,

d for radio
ve1s — atuplifie rs — powerpacks,

PERSPEX IMPLOSION GUARDS
Tneorporating erentehenn and fiter.
12in. type, 11,8 ra.; I6in. iype,
1446 ea.

POCKET TEST METER
Fox- (‘.u\t
l

volt  mieter

¢, h.C.

two ranges
Complete

IRON ELEMENTS

—— e

NYLON DRIVE CORD

25 yard reel nylon drive cord on
wooden reel, 2/9 ea.

CRYSTAL DIODES
Plastic case, wire ends, 2 for 2/1.

BI CONDENSERS
Waxed cartons, with flving leads.
4 mid., 500 v., 1/8 ea; 4x4 mid,

500 v., 3/4 ea.

LOUDSPEAKER UNITS
I(n.hl Sin, S¥peaker with trans-

Rola 6}in. standard type..

Lectrona 6lin. with t

former, e 18/~ ea
Truvox 1. r type . 20/- eca.
Pleseey luglxt“mxht unit 17/ en.
R. & AL Rtandard

Plessey lnxr;. unit o
Elac 10in. . 22/6 ea.

. 22/8 ca.

h
. 26/6 ea.
. 18/8 ea.

n.
Goodmans 10in.
transformer ..

Maine  energise

1,000 0Q
Mains en

6u0gQ
BAKELITE OASED BI CONDENSERS
O mfil., |, mm ¥.; .00 mid.,
D01 mhl K A3 mfd.,
03 mfd., .')m) v. All 1,8 ea.
DUBILIER NITROGOL CONDENSER
12 mid., 830 v., 5/8 ea.

OSMOR COIL PACKS

Type T1.0., 48/~ ea. Type iL.M. 40/- ea.
Tspe T.13., §0/- ea. Tyrpe TRF, 40/~
€a.

SPRAGUE CONDENSERS
o 0 v.; .01 mid.. 1,000 v, ;
i \'.; 02 mfd., 750 v,

All 9/- doz.

TCC  VISCONOL CATEODRAY
CONDENSERS
Trpe CPH7X0, 003 mfd..
7/8 ea. Type ( b o
6 Kv., 5/~ ea. Type CP3ITO,
500 pi'., 10 Kv., 5/ en.
VIBRATORS, ETC.
Vihrator wnit for 6 v. operation,
14/8 ea. Post 1/6. 6 v. and 12 v.
Vibrators, 4-pin UX types, 6/6 ea,

DOUBLE TRIMMERS
250/250 pF; 100/100 ;
All 6d. each.

YAXLEY SWITCHBES
3 pole, 3 way, | bank, 1/8 ea.
3 pole, 3 way, 3 hank, 1/8 ea.
Octal Plug and Socket (sereened),
1/- ea.

PRE-SET CONTROLS (CARBON)
50 KQ, § Meg, | MegQ, 2 Meg@,
1/8 ea.

GOLDTONE
BUZZERS

100/50.

BAKELITE

CASED
2/8 ea.

HUNTS CONDENSERS
Tvpe W99, 300 pF., 350 v., 7d. ea.
Type WG, 005 mid., id) v., 7d. eu.
ype Wdn, .1 mid., 400 v., 1/~ ea.
Type Ldd. .1 mid., 500 v., 9d. ea.

RESISTORS 2 WATT
2.2 KQ, 4700, .5 l\ﬂ 20
1500, 5.6 K@, 3900, 150 KQ
Fmer. Q. 890, Lomeg., 56 KN.
All 4d. ca.

* k k kA k *k

EX GOVERNMENT AND
SURPLUS CONTROLS
This popular range is «nitable for all
Television constructors, ete. Keep
¥our costg down when building the
TATgUS T or U Simplex T pe <

Availahle: 5000, m]ﬂn, 1,
double 2K, 5 l\ﬂ. 1 K g
20 K, K, 50 KQ, 200 Kg),
e K, 1 mee. Q, 3 R,
L meg.2, 2mmeg.Q, 50 KQ double
type, AlLL/2 each,

COLVERN PRE SET CONTROLS
Type CLR T6/E3 14000 @ ... 1/9 ea.
e CLR 1126/79 260 Q l,sea.

* k k k * *
RESISTORS
The following range of Reristors is
available in 3/} watt and | natt.
Prices 3/} watt 3d. ea. | \\(ult ﬂd fa

-

B

-
-8
.2
7

TS

FmmmE

6
8
2K
]

2
3

Al

DEConnRODboRD

3

4

5.
6.
8.
1
J
1

xrr,-,,-r. d

IKQ
1.2KQ
SOLDERING IRONS
Solon type 964 fitted
ovalbit .
Solon type 968
peneil bit B . 18/11 ea.
Both types are (omplfte with
v. 6it. of Henley 3 core
and are suitable for
230250 v.

SOLDERING PASTE
Targe tin eoldering paste hy
Tyoe Chemical €Co., approx,
1 tb. . 1/9 per tin

CONDENSERS
The following is & selection of our
stocks  of Inanufacturers’ surplus
condensers all by well-known makers
—DUBILIER, B.I., BEC (ElI-
NWAN), RPRAGVUE, ete.
Alumininm Gan l‘ypes Cllp Fumg

Jl'lin

adaptable type, 230 v.. PENCIL RECTIFIERS 8x8mid. 430v.. 3":{‘3" mld_ 30 v.

/8 ea. Morphy Richards, | K3/25,5/8; Ka/40,7/8; B<10mid. 450+ EE0 (I P8 e ()
replacement type. 8/9 ea. .M.V, 5. 8/2; K3,30, 8/8: H‘-f".’-l mid 60 mid. 456 v, .29
replacement. type, 8/- ea. 9/8 ; K3/10y, T_"f;’ m;‘: 64 mfd, 350 . 2~
PLIERS, with side cutters, 4/3 pair. ,;mﬁi""é,") v 3/~ Dubilicr(B.R. Range) :

165 wmid.as0 v, . 4/ BR. 8508 ekl

CONTROL KENOBS in MODERN STYLING o lomid. .

Tastefully and clearly Pngr&\(‘d in gold.

Rize A. Diameter 1§in. Depth din.

Size B.  Diameter 12in. Tepth jin. BR. 2050, 20 mb.
These Mouklings are availuble in two colours: Walnut 500 ¥,

and lvory,

Volume,”

AMI’LII“IHR 8

shown above). APH

They are snitable for nse with jin. epindles and are simply
and hlmlv hebl by ieans ot a grub werew and loeking nut.

V1 ()n O,
* Raudio- (.mm
“Contras
* Paene,™

* Bass "
"RECORDENR :

8 R mid. 500 v,
BR 501, 5O mfd.

W ‘h

Rnllmm
“ Briehtness."

(plus any of those

** Record- Play."”

9d.; 20/-

“DEPT.

MAIL

P.W.”

P'rices : ‘ :
o Uype AT —1/8 pach. 16 - 8 mbd. 300 v 4/9
Type” B "—1;2 cach.
Plain Knob« van be supplied in either size or eolonr : Price
}‘/. each amk 8d. each rexpectively. Inseriptjons a c:— | TERMS : Cash with order or C.O.D.

Postage and Packing charges extra,
as follows :

10/~ add
add 1/6 ;

Orders value
add I/-; 40/-

£5 add 2/~ unless otherwise stated.
Minimum C.O.D. fee and postage 2/3.

ORDER ONLY

RHDIO SUPPLY CO.

5;’& ‘JINCES CHAMBERi' VICTORIA SQU-&RE I.EEDS 1.
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ALFRED PADGETT‘

40 MEADOW LANE, LEEDS,
Established 20 years.

150 ONL.Y.—Navy Receiver Type Ma361,
coverage 4.500-2.000 kc, 2,250-1,000 ke, 1,080-
430 ke. 510-215 k¢. 235-100 ke. Clean condition.
Less valves. £1-15-0. Carr. and packing, 8/-.
Best buy we have offered so far.

SELENIUAM MUETAL  RBRECTIFIERS.—
Small in size. 250 volts at 100 mA, Brand new,
8'8. 50'- per doz. Post free,

STEP. DOWN TRANSFORMERS.—200-
230 volts, 50 cycles. Sec. wln mgs All at 2
amps. 30, 24. 20. 18, 15. 14, 10.9.8,5,4,3
volts. Worth Double. 12 months gu'u‘antce
Price 17/-. Post [ree.

SINGLE HEADPHONES. —Low
tance. 1/8, Post paid.
MIXEDRADIOIPANELS. — Full of Resis-
tors and Condensers. 4/8 per dozen panels.
Post free. Wonderful Value.

TYPE 1125 SE Completc with two 8D2
valves. New. 6/6. Post 24,

1.INE CORD. —Point two or point three.
Two-, Three- or Four-Way. Cut lengths of |
1.000 olims. 3/8, or 1/- per yard. Post free.
CRYSTAL DIODES.—Two for 2/2, 12'- per
doz. These are not rejects.

DIALLAMP BULBS.—5.2voltsat .3amps.
& - per doz. Post free. Fully guaranteed.
A SCOPE ALL BUT MADYE.—-B.C929
Tube Unit, complete with 3BP1 tube 2X2.
6X5. 6SH7s, 6H6, 6G6. Brand New. £3-12-6.
Carriage free.

BRANKRUPPT STOCK of Heavv Chrominm

resis-

Plated U2 Slze Focusing torch cases. Price

1/-. Post 6d.

" WYVVVVVVVVYV

TO U OO Y
Don't scrap that |
failing car battery
or radio cc!l Try
Renewbat condi-

tioner. Works like
Simple and safe to
use, Full instructions. Car size
3/, p.p. 6d. ; Radio size 1/9.

CHAMPION PRODUCTS,
43, Uplands Way, London, N.21.
Phons - LAB 4457 l
-—-—-..—mm-anm—m-————

lntroduc:ng the : —

TN ThILE
1 THRE L

MAKE SOLDERING 1
A PLEASURE |
SMALL I
SOLDERING IRON I
Complete with detachable
BENCH STAND 19/6 I
The smallest high-power I
soldering iron. Length
only 847 ; adyustable fong l
bit dia. 3/16" ; mains volt-l
(I)OO'I 10, 2007220,

“STANDARD?" i
Popular Soldering Iron
now reduced to  14/HI1, l
Replacement Elements and
Bits for both types always
available. I
KENROY LIMITED |
152/297 UPPER ST, l
ISLINGTON1 LONDON

a charm.

|
i
|
]
i
i
i
]
1
1
]
1
1
i
1
1
i
1
i
i

Telephone : l
Canonbury 4905-4663

| —HIGH FIDELITY

l Reg. Design
J  no.857004

RADIO KIT 19/6

p .
Bulld this bigh qua ¥ portable radio in
45 mians, Exceptionally sensitive, twin-tri-

| ode circuit, using unigque assembly system.

can be built by anyone. Size only 6!in. x
5in. x 3in. in handsome black-crackle steel
~ase with beautiful black and gold dial
| (stations printed !). Covers all medium
and long-waves. Uses one only self-con-
tained dry battery, cost less than id. for
5 hrs. ! Many unsolicited testimonials.—
Mr. Norton. of Oxted. writes :  Yester-
day evening on the medium waveband, I
counted 32 separate stations @ [ am very
pleased urth the set, which is well worlh the

money.’ . Fraserv. of Ipswich, writes
i Its per/ormance is almost nunbelievable. it
gives me stations I've never been able (o get on
my large radio.’
sSend  To-day Cheque/CWOH COB, 290
tneludes 2/8. post/ packing) for Case,
Dial, Handle, Plans. Parts Lists, eic.
(Cost of Parts to Complete the Radio only
27/6.) Seat by return. (Overseqs orders

welcomed.)
BRIGHTON RADIO CO. (Dept.PW9),
59, Preston Street, Brighton, 1

February, 1955

L. J. T.

MAIL ORDER SUPPLIES
119, WESTBOURNE GROVE,"

LONDON, W.2.
VALVES

7/~ 3v4 7/6 7Cs -

1/9 384 7/6 128 9/~

8/6 1L+ 7/6  12K7 9/~

5/3 1US 7/6 g9 7/~

8/6 6Y6 7/6 EF9I 6/~

8/9 6K8 8/6

8/ 757 9/— 12BES 5/6

8/9 7B7 9/- 6AQ5 8/

76 7Q7 9/- 6BWé  B/-
[R5 716 TH7 9/-  6X4 7/%
1S5 716 7Cs 9/~ 3IBW4  T/$
ELECTROLYTICS Mould Seals
8+ 16 450 v. 3/- 05 74d.
3232 450 v. 4/4 .04 7d,
8.450 200MA 450 v. 2/3
Resistors.—} wate, 13d. ; 1} wate, 2d. ;
| wate, 3d. ; minimum, |2 each.

3 Valve Amplifiers.—A.C. only. 4 watts
Qutput, Tone Control, etc. Few only

{ suitable all types Pickups), £3 7s. 6d. each.

Cabinet size

x Sin.,

Radio
112in. x 7in.,

Kit.—Complete,
26/6 each.

Al goods offered subject to being unsold.
Equivalents will be supplied unless otherwise
stated.  All valves guaranteed, Terms :
Cash with Order or C.O.D. Packing Free,
Postage at cost on orders under £5.

COMPOMENTS IN STOCK FOR THE
MULLARD 5-10
OSRAM 912 AMPLIFIERS

Price lists and 48-paye catn’ojue fre

J. T. FILMER,
MAYPOLE ESTATE, BEXLEY, KENT
Tel : Bexleyheath 7267

° 23
00 X
00000000.00.00.0000 X

Fidelia

HAND
BUILT
RADIO
o UNITS

“n Fegussl (o
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: THE
FIDELIA

Hand built MA JOR 0
high quality radlogram chassis at
economic price, 10 valve, model
illustrated, £39-8-4, De-luxe 9 valve
model £25-5-0 7 valve £21-12-0.
8 valve £24-18-4
Technical data sheets
Electro  Acoustis  Developments, 2.
oo Amburst Road, Teiscombe Cliffs. Sussex.
o 0o 0 0 b 0 6 0 LA R R R )

OO0
DX 00.00‘00‘00.00.00000 00.00.00. DXEX 00

1-Finger Pianists

Bulld your cwn electronic keyhoard
and play everything! Send for tree
leaflet. Guitar, cello, flute and trumpet
are all easy. Write now..,

C &S, 10 Duke St., Darlington,
Co. Durham

CRR AR
XTCTX
o
0

DTS
o
(EXT)

BN
* o O
D .‘ » .‘ ..

free.

o

DR
O
X

5
o,
NECRS

for interesting leafiet 29F
18 paze manual (how to #2
make 50 electrical #

tests) 1.- post free.

TRPE RECORDERS
P.W. and SOUND MASTER

We can supply complete Kkits
or separate components for
both the P.W. and Sound Master
Tape Recorders.

Sound Master Instructions, 6/é.
FULL HIRE PURCHASE
FACILITIES
Only 2/- in the £ deposit.

WATTS RADIQ,

8, Apple Market, Kingston-
on-Thames, Surrey.
Phone : KINgston 4099.
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power pack when not excited, the output of the pack
will not soar”so much as when the PA is cut off
completely in idle periods. This in itself is often
enough to prevent chirp on a topband VFO rig.

Tuned PA

A conventional tuned tank PA is shown in Fig. 3,
but a PI nctwork tank circuit may appeal to many.

o tank
circuit

¥

v

Fig. 5.—Traces of TVI may be alleviated by a
tuned 'trap in the anode circuit of the PA and oscil-
lator stages. A few turns of wire of lin. diameter
“are resonated by an air trimmer to the TV channel.
Fig. 6.—Image type of BCI may be cured by a wave-
1rap in the broadcast receiver aerial lead. Additional
traps may be added if necessary. The traps are
tuned to the transmitier frequency causing BCI.

For a topband set-up there is little point in making
the output capacitor variable, especially if feeding a
coaxial line feeding an aerial tuning unit. Therefore,

for a rig intended to run at 10 watts input & 300 volts”

H.T., i.e., say, 33 mA at 300 volts, the constants
shown in Fig. 4 will be found quite suitable. A 1,000
pF’ output capacitor such as a high-grade mica type
will be suitable, while the tank coil inductance should
be such as to give resonance with a total anode
capacitance of around 200 pF. These values should
.give an optimum operating Q value for the loaded
tank circuit,

TV Interference

it should be noted that in a/l cases it is assumed
that operation will be into an aerial tuning network,
and that the rigs described will be link-coupled into
such aerial tuning units. I[n this way harmonic
rejection will be obtained and the possibility of TVI
lessened. 1t must be mentioned that while TVI is
not such a problem on topband as on the higher
bands, it is still a possibility, particularly in weak
signal arcas on the fringe of TVI service areas. One
mcthod of value for suppressing TVI is the use of a
tuned TVI trap (Fig. 5) inserted in the PA anode
circuit. A few turns of wire are resonated with a
small air condenser to the TV channel. This pre-
caution and the use of a similar trap in the VFO
anode may reduce mild TVI to nothing. Where real
TVI is cxperienced, only the full gamut of anti-TV1
devices will be cffective, but really stringent TVI
measures are not aiways' needed on topband.

One type of interference occasionally noticed when
operating on topband are BC] complaints. These are
generally due nowadays to second channel inter-
ference on superhet receivers, rather than to swamp

effects on straight receivers. It will be found in cases
of ** second channel ” BCI that the frequency of top-
band operation is given by adding twicc the BC
receiver 1F to the frequency to which the BC recciver
is tuned. These second-channel images tune sharply
just like a normal signal, but may, of course, be
superimposed on a BBC channel when operating at
certain topband frequencies. Thus a BC receiver of
465 IF if tuned to 900 kc/s may receive the image
frequency of 900 4 2 x 465 = 1,830 kc/s, if it has
poor aerial circuit selectivity. As 1,830 kc/s is a
popular topband frequency, trouble may easily arise
in this way. The remedy is to supply a wavetrap
tuned to the offending topband frequency and fit the
trap in the acrial lead of the broadcast receiver. This
does not, of course, solve the problem in the case of
receivers with built-in frame aerials, and the simplest
solution is to avoid the topband frequencies which
give an image frequency that falls on the Home or
Light programme frequencies. Generally, however,
BCI problems arc generally curable on topband,
although the closeness to the broadcast band does
tend to accentuate some forms of BCI.

Image BCI

It will be appreciated that with the usual 465 kc/s
IF for broadcast superhets, image BCl may occur
when working on any frequency between 1.8 and 2
Mc/s in the topband. This will show up as image
interference on signals between 870 kc/s to 1,070 kc/s
in the broadcast band. In the London area the region
around 1,830 kc/s is one that might cause trouble to
BBC listeners. However, in some areas where the
BBC programme is received on some other channel,
image BCI might be caused when working on 'sofne
other topband frequency. Differing intermediate
frequencies may also cause image signals to appear

-on frequencies a little outside the range of 870 to

1,070. Thus a 456 IF broadcast receiver might
respond to images tuning (apparently) at from 852
ke/s to 1,052 kc/s on the receiver corresponding to
actual topband operation in the range 1.8 to 2 Mc/s.
Depending on the area of operation and the local
BBC frequencies, therefore, it may be necessary to
protect two or even three spots on the broadcast
receiver corresponding to programme channels.
Fortunately, in such cases two or three wavetraps
may be inserted in series in the aerial lead of the
receiver thus interfered with, and each trap may be
tuned to a different spot. By this means ¢ven bad or
multiple image interference may be cured. With this
one point of BCl interference, therefore, topband
operation is generally plain sailing, so that a rig for
operation on 160 metres adds a further source of
enjoyment (o amateur activities.

PRACTICAL WIRELESS -
CIRCUITS

16th Edition
10/6, by post 10/11

By F. J. CAMM
From

GEORGE NEWNES, LTD., Tower House,
Sot_lt_h"a_mpton Street, Strapd, WC2

www americanradiohistorvy com

T


www.americanradiohistory.com

106 PRACTICAL

1.—TUNED

AMPLIFIERS

WIRELESS February, 1955

By R. Hindle

(Continwed from paze 12 Jaauary issue)

Mismatch

HE tectrode is some-
what different

with  regard to
output loading. It will
be seen from Fig. 42 that
an increase in loading

4

) obe sy

A Series of Articles Dealing with the Theoretical

Considerations of Amplifier Design, and Con-

taining ar a Later Stage Constructional Delails
of Various Types of Amplifier.

remember that the am-
plification of the upper
audio freguencies  was
limited by the inevitable
stray capacitances, and
as thesc were found to
be more eflective the
higher the frequency it

B N R e

OB o0 O o

(making the stope of the e e
load linc less) will run

the valve more into the curved regions at the extremes
ol the load line and so would give rise to increased
distortion but a decrease in load making the line
slightly steeper would have less effect on the
distortion produced. Generaliy speaking, however.
one has to be more caretul to match the tetrode or
pentode than the triode. Of course, the same factor
of variation in the impedance of a speaker with
frequency, as was mentioned previously, applies
also to the case of a tetrode and this also tends to be
more serious in its results with the tetrode.

Converting to Tetrode Working

The comparison between triode and tetrode working
is easily tried out with the units the construction of
which has been described. and it is very likely that
the constructor will prefer to leave the tetrode
connection in operation for general use in view of the
fact that the output is six times as great for sub-
stantially the same input. All that has to be done with
both versions of the output amplifier is to break the
Jink between pins 5 and 6 of VI (Fig. 38 and Fig. 41),
leaving the output transtormer connected to pin 3.
Pin 6 is then connected directly to H.T.. conveniently
on the electrolytic smoothing capacitor to the tag to
which the H.T. end of the output transformer is
already connected. The bias resistor, R2, has then
to be reduced to 240 ohmw either by substitution of
one of the correct size or by connecting across the
300-ohm resistor one of 1,000 ohms. The matching
of speaker may need to be altered it the triode was
given its correct load of 4.000 ohms but as was
explained earlier a tapping giving a load of 5,000 ohms
was used for the triode connections as this was the
nearest available ratio and in this case no change had
to be made for tetrode.

When  discussing  untuned amplifiers it was
stated that the frequency of operation of the signal
did not alter the basic theory of amplification, and
it is true that the resistance-capacitance type of
coupling there discussed would work equally well at
any frequency if the resistive load at that frequency
was of the order mentioned in the design data. The
first R.F. amplifiers were, in fact, resistance-coupled
triodes, but, unfortunately, the amplification obtained
was very much less
than was to be expected
from the size ol load
used. The basic reason
for this, as a matter

}—o

- Signal
of fact, was also deall B
with when dealing with AN =

audio amplification,
The reader will perhaps

e v

Fig. 44, —Series tuned circuit.

is not surprising that
they are ceven more cifective at the much higher
radio frequencies. These stray capacitances, even
with reasonably careful construction, are likely to
be about 40 pF, and are cifectively in parallel with
the load resistor. The load specitied for the
amplifier (Fig. 1[4, on page 342 of the June
issue) was 100K for the triode case, but the
reactance of the strays even on medium wave ranges
is only about 4,0000, and on the short waves will
be only a few hundred ohms. The gain on the
medium wave range works out then (using the formula
(3) on page 233 of the April issue) at only three times.
For the pentode case the specified load was 220K ©Q,
and the gain is gm. Req (page 343 of Junc issue) or
about four times on the medium wave range instead
of 176 times as was found to apply at the audio
frequencies where the cffect of the strays was
negligible.

This is not the whole story, unfortunately, and
even the very limited gains quoted above are
impracticable for other reasons. The anode load
hus its effect on the input impedance of the valve.
When explaining the Miller Effect it was pointed out
that with a resistive load a capacitance is fed back
to the input circuit. When the anode load is pre-
dominantly capacitive, as in the case now being
discussed, the effect is equivalent to a resistance
across the grid circuit.  Now if, as would be usual,
there were a tuned circuit at the grid the resistance
would have the effect 6f damping it and so reducing
its sclectivity and lowering the amplitude of signal
existing in the tuned circuit so that the gain is still
further reduced. In fact, in the average case under
these circumstances it is very likely that there
will be a reduction instead of an increasc in signal.

Reasons for R.F. Amplification

1f R.F. amplification is so hard to achicve why
bother about it at att ? Audio amplification, we have
seen, is rcasonably easy and gains of well over 100
times per stage are practicable, so at first glance the
solution would appear to be first to convert the
signals into audio by mecans of a detector and then
to amplify. There arc many reasons why this is not

(Contined on page 109)

—)

Vo/tage

Amplified
| Signal
= O

Fig. 45.—Use of series circuit for voliage
amplification.

Signal
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MULLARD AMPLIFIER

A high qunl-
ity ~Ampli-
fier designed
by Mullard
engineers.
Robust, hlgh
fidelity,
with a
power out-
put exceed-
ing 10 watts and a harmonlc distortion
less than .4% at 10 watts. Its frequency
response is extremely wide and level
being almost flat from 10 to 20,000 ¢.p.s,
—three controls are provlded and the
whole unit is very suitable for use with
the Collaro Studio and most other
good pick-ups. The price of the unit
completely made up and ready to work
s £12.10.0 plus 10/- carriage and insur-
a.nce Alternatively if you wish to
make up the unit yourself we shall be
glad to supply the components separ-

THE ELPREO TAPE RECORDER

This instrument com-
bines the Mk, IIIU
Truvox Tape Deck and
the Cleveland Wide
Band Amplifier with a
special high flux
speaker and forms one
of the finest tape
recorder combinations
available today. It
A 11, of
course, play
pre-recorded
tapes as well
as make its
own record-

ings of radio,
music, meet-
ings, tele-

phone conversatinns
letters, etc., etc. The
price, complete with
. reel of tape and ready to
operate, is' 35 Gns. Carriage and insurance
12/6. Hire Purchase terms if required.

ately. Send for the Mullard Amplifier
' ADJUSTABLE THERMOSTAT

250v. Heavy silver con- i

to operate het,ween 70 i+ _J

deg.-300 deg. F. Thes e

Electric Blankets, etc., etc.

.} amp. model, 3/8 ; 2 amp. model, 5/6.

shopping list.

tacts can be adjusted

are suitable for Aquarium heaters,
.5amp. model. 8/6. Post. etc., 6d. extra.

4ft. long made from heavy gauge sheet
st.eel (galvanised), 1 kW, suitable A.C.

r D.C. Price £2, or with thermostat
£3 15.0. Note : The thermostat mounts
separately and will control up to three
heaters.

CONNECTING WIRE SNIP

P.V.C. insulated 23 s,w.2. copper wire in
100ft. coils, 2/9 each. Coloursavailable :
Black, Brown, Red, Orange, Pink, Yel-
low. White, Transparent. 4 coils for 10/-.

SERVICE DATA

100 service sheets, covering British
receivers which have heen sold in big
quantities, 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. 0.,

M.V., Kolster Brandes. Lissen, -Mc-
Mlchael Marconi, Mullard, Murphy,
Philco, Philips, Pye, Ultra. Undoubtedly
a mine of information invaluable to ail
who earn their living from radio ser-
Price £1 for the combplete

Our folder No. 2 consists of 100 data
sheets covering most of the popular
Amerlca_n T.R.F. and superhet receivers
“all dry,”’ ete., which have been impor-
ted into this country. Names include
Sparton, Emmerson, Admiral, Crossley,
R.C.A.. Victor., etc. Each sheet gives
éircuit diagrams and component values,
alignment, procedure, etc., etc. Price for
the folder of 100 sheets Is £1. Post free.

TERRIFIC NEW CIRCUIT

We have evolved a new,
T.R.F. circuitt which
gives really amazing
results—equal in tact to
many superhets —yous
really should make one
Mains driven of ®

course For all the part}{

including valves (6K7, 6 6F6. 6X5) and bake-
lite case with back., we charge only £5. 10. Q..
plus 2/6 post and ins. Data is free with parts or
available separately at 2/-.

THIS MONTH’S SNIP

ATTACHE
CASE

Complete
with leather
handle and
clasps—suit-
able for al-
most any
portable mstru-

ment. Limited

quantity—price 23/6.

carriage and packing, 2/6, A similar model

but slightly smaller and in one colour, 19/8,
pPlus 2/6 carriage.

MAKE A
CONVECTOR
Almost any metal case

can_be converted into a
useful convector type if
you use our elements.
Wound on porcelain  at
250 watts, price 2/6 plus
6d. postage. Four or
more post free.

SNIF FOR CONNOISSEUR

Decca crystal pick-up—turnover head—suitable
for long-playing or standard records—limited
quantity—29/8. post and packing 2/-.

BARGAINS FOR CONSTRUCTORS

Modern _style
# cabinet in con-
trasting ve-
neers, with
metat chassis,
thrce knobs,
i'coloured scale
and pointer.
Price 29,6 post,
etc., 2/-. All
other compo-
nents to build
2 W a v eband

" erhet.
Price £5. Data, 1/8 (free with components)

KIT

The Multi-
Meter  illus-
trated meas-
ures D.C,
volts, D.C.
m/amps  and

ohms. 1t hasa
sensitivity of 200 ohms per volt and is
equally suitable for the keen experi-
menter, service engineer or student.
All the essential parts including 2in.
moving coll meter, selected resistors,
wire for shunts, 8-point range selector,
calibrated scale, stick-on range indica-
tor and full instructions for making are
available as a kit, price 15/-, plus 9d.
post and packing.

1in. MICROMETER

Exceptional purchase enables

us to offer a lin, precision
micrometer at the very low

price of 10/-. A micrometer is

an essential part of an engin-

ecr's equipment. You will

have tound the need for one on

many occasions in the past for
measuring wire gauge, &tc. 1f you
act qmckly You ean now acquire
this precision instrument at the -
remarkably low price of 10/-, post free.

THE F.M. FEEDER UNIT

All the parts necessary to make thé
Denco F.M. Unit are now available.
The unit gives an A.F. output suitable
for feeding in at the pick-up sockets 6f
any standard broadcasting receiver and
superior results can be expected. The
full constructional details as prepared
by the Denco technicians are available
—price 1/8 post free, Alternatively,
they will be given free to those ordering
all the parts which come to £6. 7. 6,
plus 2/6 post and packing. Note ;: four
valves and everything including a
vrepared metal chassis is supplied.

' Approximate chassis measurements
are 6 x 6 x 14.
BEETHOVEN
5-VALVE
SUPERHET

Complete with
valves and Rola
loudspeaker. ready
to work off A.C.
_ mains — three

waves (L., M. and
8.)>—large dial, slow motion drive, dust
cored coils. etc. £8. 17, 8, or £2 deposit
{balance over 12 months), carr. 7/6.
Fine walnut
veneered
and polished
cabinet
take
Beethoven
5-valve
Superhet
with  64in.
loudspeaker,
thus making
a really ex-
cellent table
model—worth £18-£20 Price 49/6, carr,
and packing 5/- extra. If bought with
the Beethoven chassis, the hire purchase
deposit is £3, carr. 10/-.

 152-3, Fltht Street,

Phone: CENtral 2833
Half day, Saturday.

42- 46.“ indmill lhll
R 244 N

Half day, Wednesday.

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post ordqrs should be addressed {0 Dept. 7, RUISLIP.
. Personal shoppers, however, can call at:

29, Stroud Green Rd.,
Finsbury Park, N.4.
Phone:
Half day. Thurdsay.

249, Kidourn High
Road,

Kilburn.
(Now Open)

ARChway 1019
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ol VES
;’ﬁ‘y'lvr'n"}ésmoosdk‘}n‘;{%r”éﬁ:%“n”:sfmfﬂz' CABINETS SAI\XAD%Y SERVICE

adjustment to make, no calibrating meter
being required. Wm\ instructions. Guaran- All Guaranteed New and Boxed

teed one year. 8505 (! mA.) covers I, 5, 25, | A - Lkl 1.4v. miniatures, 184, 185, 1T4. 354,
100 and 500 mA, S51 (1 mA.) covers 2, 10, 50, = 3V4, DAF91, DF9I, DK9' DL92, DL%4, 7/3 ;
;00 n;A and 1l amp. Pnceﬂllo . any 4 for 27/6.

hunts for all meters wi ranges to your ]
specification. Reasonable prices. Please 1A7GT1 GgKSGT 89/6 %%ég’ 89/‘6 E‘Lfgll 1‘2/2
give meter details, ranges required and 1C5GT 966K2o 11/6‘33 $/6

e 1 i | HHIOT, | eopn 108 35Z4GT8/6 g%mlrsmw'
D.C. MULTIMETER KIT for 500uA 11/ !
meter. Complete kit of six 19, High Stability IN3GT 6P28  17/- 8/ 12/8

(]
Fesistors, three other resistors, Shunt 11/ 1gg7NGT 9/~ 35Z5GT KT63

a . S 1} 7 8/6|MU14 8/6
$505. Pot,ntu?mcter a.nd lns—tructlons. 26/-. isq 3 8/6/50L6GT  |NT8 1
A.C./D.C.MULTIMETER KITr.—As above. 155 7/3/6U4GT 8/6 Pen45 15/-
but with 4 extra 1°, High Stability Resistors 1T4 17/~ 81 11
and Westinghouse Meter Rectifier to give 3Q4 BV T/6/|AZ31 11/6/PL82 9/6
4 A.C. volts ranges, 45/6 3Q5GT 6V6GT 7/6| D77 6/9 PL83 12/6
) j /6/6X4 8/DAC32  'PY80 9/8
18-way, Single Pole. Switch, 7 354 7/3/6X5G 9 11/6 PY81 10/-
3V4 7/13/TB7 g DF33 11/6 Y82 7/9
Westinghouse Meter Rectifiers. with 17 i 8/6 71C5 7/6 DH77 8!6 PZ30 17/-

multipliers for four A.C. volts ranges and
circuit. For 500 itA or | mA meter, 19,6. |

RESISTANCE BOX STANDARDS,— o
Twelve 0.5% Wirewound Resistors. 1, 2, 2, 7Y 8/6 9/8 g?g 17/8

10, 20, 20, 50, 100. 200, 200. and 500 ohms, 7/9/10F1 1 g%sa g'gIUSO 79

2
=
22
=
)
Qu
-
19
=
m
2
]
=
B

glvingl to 1,110 ohms in 1 ohm steps, 30/-. | We can supply any gﬁ’i"(? 9/6 10LD11 o FB 110/-|UT8 8/6
lll(ll)(,hl‘ t" '1\'{‘10 \Rlnh —Vomlnaé 0}00 Cabinet to YOUR OWN SPECIFICA. ggﬁg g{ | 10P13 it)// FBO10 8'}8% ll?f/é
ohms. Ratio 1 to 1. Ratio accuracy o | TION. The one illustrated can be obtained | | )
5/8: 0.0°, 4/6: 1%, /6. in Walnut, Oak or Mahogany for £19/15)-, SBJS & I”ﬁﬁ’slfg“"ﬂgg"l Ck Ees ¥
PRECISION RESISTORS.—Any _value | or as a complete RADIOGRAM including | 6RW7 §/8/13AT7 9/~ 11/9| 10/6
1 to 1,009 ohms, accuracy 0.5%. Eureka a S-valve 3-waveband superhet chassis, | 6CH6 8/612AU6 7/8 ECH42 UCH42
wound on strip, 2/9. | 3-speed autochanger and 10in. speaker for  6C4  7/9(12AU7 10/- 11/8
CAL nanm\ SERVICE FOR mqs. £45. (H.P. Terms can be arranged.) 6co - 8 G.lo/GIECLw UF4l ~ 9/-
TANCE "CAPACHTY BRIDGES and | Send I/~ for Complcte Catalogue of | SFSG I o6 EFa7a U2 138
L (,l NERATORS.—Reasonable | Cabinets, Chassis, Autochangers and 6F(3 18/6/12K7 % 46} 17/- 008 16/
Charges Speakers. (Refunded on receipt of Order.) | gFi1 13/g| GIG]UYAH 9/-

EF39

— B _ Vg 8ris 188zksaT BRS B0 Vodb 196

| 676 “g/g 10/6|EF50  7/6 W17 B/6

MASSEY LEWIS RADIO CO. o 2800et®EE0 00%0 13

SRIGT 8l2m1 YCEROS L8307 4

120, GREEN LANES -| /- /617, 7

58, Wakefield Ave.,, Hull.| paLmeRs GREEN, LONDON, .13, | FOSt8e 10 per valve extra. ~  STA. 4507
— | BOWes Park 6064 READERS RADIO ** Colbers Placs, Stamtord

‘ Hill, London, N.16,
TELETRON SUPER INDUCTOR COILS

MORSE —CE)DE_TrAaining ANNAKIN'S Grea! Bargain T, S eiing o

Send for the Candler \ 1SS FILTER CHOKE which reduces mmpitnc (304, auality -
k) Amplfrs., 3/- ea. Dual =
BOOK OF FACTS %urlrxace noise from lga;!lyt worn rﬁcordi ;vaxéed)’rnp colls (1111}715- =

It gives details of all Courses which include | Fully screene asily installe very | trated). matched pair, S
B h . real improvement. Limited number only.| FER RITE ROD Aerials, MW &g
a Special one for securing amateur licence. At the very special price of only 10/- each, 8/% Dhaliate’ 1‘:9 ¥.C.0.
CANDLER SYSTEM CO. Dept. 5LO  post paid U.K. and Eire. C.W.0. only. Coils, I¥I’s,etc. Stamp for list
52b, Abingdon Road, London, W.8. {\;Iocnes;_ B&t(;‘k Gtgarangee Write now ror free %nd circuits, I’{"‘m-' |l| eletron
Candler System Co.. Denver, Colorado, U.S.A, | 115t of other bargains. | Ltd.. 266, Nightin-
4 25, ASHFIELD PLACE, OTLEY, YORKS. Fele Kdy Fondon, N,

e i SPOT FREQUENCY
THE POCKET
The OSRAM[ SIG. GEN. LOUDSPEAKER SET

]

NINE A ONE - T“’O KIT Using our clear drawings and instruc.
tions you can bulld a midget loud-

& g speaker receiver small enough to fit in

the Jjacket pocket. This receiver is
fully =elf-contained-—no aerial, earth.
or external power supply being required.
The midget batteries used are of the new
layer type specially produced by a
famous British maker for this class of
receiver. Only one single-gang midget
variable condenser is used for tuning,
and the receiver requires no alignment.

Quality Components
The midget components chosen are
current British production, not surplus

Available from ]
or foreign.

2O s Instructions and Drawings. including
r ] . Theoretical Circuit and Point-to-Point
Fully screencd in steel case, 4in. x 4in. x 3in. Wiring Diagram.
| Six switched Fregs.. 3 Med.. 3 Long Wave. | PRICE 3/6 POST FREE
189’ DunStable Road’ No external batteries. Easlly built, 35/~ This offer applies only to G, Britain.
OTHER KITS. 465 Kc!s I.F. Aligner (Similar Irishh Republic and Northern Ireland.
LUTON. Phone 2 677 to Sig. Gen.) 445 to 485 Ke/s, 17/6. Six Range

E?ss'oczx‘:rdl.;.r ‘:?ic/%. ‘133:'31?%35."?3 wisoo | SWIFT RADIO

©
)

Amp]iﬁer Instruction
Book and llighest

Price 3/6, plus 3d. postage.

cycles, 38/6; Inductance Bridge, 42/6.
also Multi Ohmer. 25/-. Full ln;truccxons.l 102, BATH RD, WILLSBRIDGE,
| P. & P. 1/6. Stamp for lists.
Our 1954-5 Nr. BRISTOL
Component Catalogue at 1/- RADIO MAIL, Orders by post only.

o —__ | 4 & 6, Raleigh Street, Nottingham.
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a practicable solution. First,
cannot be set up. A detector is basically a non-
linear conductor and the voltage at which the
resistance changes from a high value to a low one is
not sharply defined. The characteristic shows a
gradual curve, and over this range distortion is
produced. Now a small input signal will never move
off this curve and so the audio will be <distorted
before it reaches the audio amplifier, and nothing
done there will restore it. For satisfactory results
it Is essential that the signal fed to the detector
should be large, so that the detector is swung well over
the curve and into the straight part of the character-
istic.  Not many people are so favourably placed
that all the signals that they wish to listen to are
so strong that they will provide a detector dircctly
with a sufficiently large input; and so some form of
R.F. amplification is inevitable. Secondly, a high
degree of selectivity is required, particularly for
modern conditions. This is best achieved for ordinary
purposes by means of a number of tuned circuits.
Other methods that may provide adequate selectivity
with perhaps only one tuned circuit invariably limit
the bandwidth to which the equipment will respond
(as will be seen later). All the tuned circuits could be
put before the detector, but gain will suffer even
further and also the detector circuit itself has the
effect of damping the tuned circuits at its grid and
so preventing the selectivity that is being sought.
There are detector circuits that aim at avoiding
this damping, but they have their own problems.

We have then to facc the problem of R.F. amplifica-
tion, and there is, in fact, a very convenient way of
preventing the ill effects of stray capacitance ; that
is to cancel it out with a reactance of the opposite
kind. Now inductive reactance is opposite in kind
1o capacitive reactance, and if an inductance of
reactance equal to that of the strays is added to
those stray capacitive reactances there will .be no
residual reactance and’ we are left only with the
resistance of the circuit. This is, of course, what
tuning _means. The apparent snag is that a capaci-
tance and an inductance can have equal reactances
only at one frequency ; above that frequency capaci-
tive reactance decreases and inductive reactance
increases. This snag can be changed into a virtue by
vsing an inductance smaller than would be required
1o cancel out the capacitive reactance, and then
adding more capacitance in the form of a variable
capacitor. The capacitor can then be adjusted to
cancel the inductance at the frequency required
at the time ; in other words, the circuit can be tuned
so that it will select the wanted transmission and
reject those not wanted. The strays now become part
of the tuning capacitance, and can have no ill effects
apart from reducing the amount of capacitance
required of the variable component for a given
frequency.

Tuned Circuits

It is necessary now to give some consideration to
the nature of circuits combmmg inductance and
capacitance. A circuit consisting of both inductance
and capacitance is a tuned circuit ; it inevitably
has resistance as well for neither the metal plates of
the capacitor nor the metal wire used to wind the
inductance can have zero resistance. The currents
flowing in the tuned circuit have to pass via the
resistive paths, and so there is a power loss. The
reactance of an inductance is 2afL and the reactance

a perfect detector °

-equal numerically.

of a capacitor is— the minus sign in this case

1
2afC °
being used quite arbitrarily to indicate that capacitive
reactance is exactly opposite in character to inductive
reactance. The circuit has a resonant frequency,
being the frequency at which the two reactances are
The resonant frequency can

thus be easily found. It is the frequency at which

2 S

2afL 31
i.e., 4n3°LC = 1
1
2=
J 47°LC
|
and the resonant frequency f*= 7;\:/I_TC

Series Resdnance

Now if the inductance and capacitance are con-
sidered as being in series as in Fig. 44 the reactances,
being equal and opposite, will cancel out and a zero
reactance is presented by the two together. There is
still the resistance of the components, however, and
this is shown in Fig. 44 as a separate component o
that it will not be forgotten. This resistance, then,
is the only opposition to the flow of current and the
magnitude of the current is determined entirely by
the resistance and not at all by the inductance or
the capacitance. This current has to flow through the
capacitance, however, and a voltage is produced
across the component according to Ohm’s Law ;
similarly, a voltage is produced across the inductance
and as the current is the same in each case and as
the reactances are equal the.voltages géneratéd
across each component will be the same (so far as
the resonant frequency is concerned and for the
moment conveniently forgetting the resistance that
is, in practice, tntegral with the components). As
the reactances are of opposite sign, however, the
voltages across the individual components are of
opposite polarity and will cancel each other out, _lllSl
as two batteries of equal voltage, if connected in
series incorrectly by connecting like poles (e.g., positive
to positive instead of positive to negative), will cancel
each other out and give zero voltage. So the total
voltage applied by the source in Fig. 44 appears
across the resistance (for the time being considered
as a separate component) and satisfies in the light
of Ohm’s Law the original stipulation that the
resistance was the only effective opposition to the
flow of current.

By restricting the resmancc in the series tuned
circuit there is no reason why quite a large current
should not pass through the circuit even with a quite
modest applied signal voltage ; if the perfect com-
ponents without resistance could be made the
current would be infinity with the smallest voltage !
In practice the resistance can be made so low that the
resulting current flowing produces across the induc-
tance (and also across the capacitance, each com-
ponent considered separately) a voltage very much
higher than that originally applied from the source
and thus a voltage amplification can be obtained in
the tuned circuit alone, cven without any valve or
other device connected to it. The degree of magni-
fication obtained in this way depends on the ratio
of reactance of either component to lhe resistance
of the circuit. This ratio measures the ° * goodness
of the ‘circuit and is called the circuit ~ Q.” Be

-careful to note, however, that to makec use of the
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amplification of a series tuned circuit the output
must be taken across only one component of the
tuned circuit (either inductance or capacitance) as
shown in Fig. 45.

Parallel Tuned Circuit
A series tuned circuit obviously has a low impe-

.,I‘,

$

e

&
i i 1 ol L i
3 2 Resonance 2 5
Fig. 46 (Top).—A parallel-tuned circuit.  Fig. 47

(Bottom).—Resonant curve.  Parallel impedance

. Ks's off Resonance

plotred against O x e <
Resonant freqrency

dance. as the resistance has been reduced to a mini-

mum to give the best Q, and the two main reactive

components cancel oul, whereas we were searching

ECONOMY QUALITY RECEIVER
(Continued from page 82)
far this value must be reduced. 1t is suggested that
resistors of 6,800, 4,700 und 3,900 be tried experi-
mentally if a reduction is considered necessary.

Another component which may need alteration is
R14, which provides t(he negative feedback path.
Naturally, the lower the value of this component
the greater will be the feedback-—and the lower the
overall gain. Raising the value of R4 will increase
the gain but reduce the amount of feedback. Again
it is a matter of compromise ; suggested values for
R4 are 250,000 ohms, 500,000 ohms, 750,000 ohms
and one megohm. If possible, use the lowest value
mentioned to obtain maximum feedback.

During alignment it may be found that the receiver
tends to develop sclf-oscillation as the [|.F. trans-
formers are brought into alignment. This is not an
uncommon occuirence in superhet receivers and is
generally due to long, straggling leads, poor solder
connections, incorrect operating conditions or a
poor physical layout and screening. Or, of course,
any combination or permutation of these faults.
Quite often this trouble can be cured by wiring in
stopper resistors (of” around 220 ohms) direct to
the signal or screen grids of the [.F. amplifier.
Similarly, inadequate screening of viial Jeads can
produce the trouble through inductive coupling.

However, in the case of a reflexed amplifier, all
the usual precautions may still be inadequate. Fig. 1
shows that the amplifier has individual anode circuit
decoupling (R10, C17). These components may not

. required from outside.

WIRELESS

for a large impedance with which to load an ampli-
ficr, so the search has to be continued elsewhere. In
the series tuned case a voltage from the signal source
was seen to drive a common current through each
component and it was found to produce large
voltages across each component. In the parallel
tuned case (Fig. 46) the signal voltage is common to
(i.e.. across) both inductance and capacitance and the
current  divides between the parallel arms.  The
magnitude of current flowing in each arm is deter-
mined, again using Ohm’s Law, by dividing the voltage
by the reactance of cach arm, but as at resonance
the two reactances are numerically equal the current
Aowing in the two arms of the parallel circuit will be
equal. The reactances are of opposite sign, however,
and therefore the currents will be flowing in opposite
directions and so will cancel out. If the circuit
could be quite without resistance, then no matter
how large the signal voltage applied no current
would flow into the parallel circuit (except for the
initial flow to charge the capacilor) because the
current at a given instant in the inductance is supplied
by the current flowing in the capacitor at the same
instant but in the opposite direction, and none is
Inevitably, resistance is
again present and some current is taken, in fact, but
only to replace that taken by the resistance and
transfornred into heat. Clearly again, the lower the
resistance the less power will be taken from the
signal source for a given voltage, and so the higher
the Q of the circuit the higher is the apparent im-
pedance of the whole circuit ; it can be very much
higher than the reactance of one arm of the circuit.
This is the circuit of use for the present purpose, a
circuit with a high impedance that can be used as a
load for a valve.
(To be continued)

_ jbruary, 1955

be necessary and, indeed, the receiver may first be
tried without them. But if there is any tendency
towards oscillation. the filter may help considerably
to eliminate the condition.

It LF. instability of a stubborn nature persists,
check that all earth contacts are sound, that valve
screening is satisfactory (earth pin 1 of the 6BS8
il a metal type is used and tuke all earth returns to
this point) and that all other factors previously
mentioned arc in order. Should the oscillation still
persist it may be necessary to shunt the secondary
of IFT-1 with a damping resistor the value of which
must be chosen by experiment and may be anything
from about 220,000 ohms down to 39,000 ohms. The
largest possible value which will stop the oscillation
should be used if selectivity and gain are not to be
scriously impaired. The fitting of such a damping
resistor should be looked upon as a last resort when
it becomes obvious that nothing short of a complete
rebuild is likely to cure the trouble ! Another system
is to neutralise the amplifier by connecting a very
small capacitance (of only a few pF) between the
anode and grid.

Lest prospective constructors feel that the building
of the receiver appears to be beset with troubles,
perhaps it is advisable to state that 1.F. instability
is likely to occur in any home-constructed superhet,
and the above notes should be taken in a general way,
applicable to this and most other superhets. For
there should be no troubles of this nature with the
recciver, but a combination of bad layout and wiring
could result in instability as it can in other receivers.
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Volume Controls | 80 it COAX

Midget  Ediswan  type. | ¥TANDARD jin. dlam
Long spindles.  Guaran- Polythene i
teed 1 oyear. Al values | GRADE 0 LY

10,000 ohms to 2 Meg-

ohms,
No 8w. 8.P.8w. D.P.3w. | SPECIAL. — Hemi-air
3/- 4/- 4/ spaced  pulythene, S0
COAX PLUGS . 12| ohm Coax iin. diam.
SOCKETS ... ... 1j- | stranded core.  Losses
LINE CONNECTOR  1/2 | cut 30 o
OUTLET BOXES ... 4/8 | (inst released) yd.
BALANCED TWIN FEEDER per yd. 8d. 80
TWIN SCREENED FEEDER per yd. 1/- ohms
50 OHM COAX CABLE, 8d. per yd. j}in. «ja.

8d. yd.

TRIMMERS, Ceramie, 0, 70 pf., 8d. 100 pf.,
150 pf., 1, 250 pf., 18 ; 600 pf., 1/9.
RESISTORS All \:Lluvs: 10 ohms to 10 meg.,
1w, 4d. 1w, 8d.; 2w, 1)-; High
Smhnny, [ w 1‘,‘(,, 2/- llelurnd values 100 ohms
to 10 Meg.

WlB,E-WOU]\D RESISTORS.—Best Mukes Minia-
ture Ceramic T \pv—.) w., 13 ohm to 4 K., 1/9;
10 w., ohm to 6 K., 2/3; 15 w., }0 ohm to 10
K., 2/9 y 5w, \mvuuq 12 K. to 25 K., 3/-.
WIRE-WOUND POTS. 3 WATT. FAMOUS MAKE
Pre-Set Min., T.V. Type. | Standard Size Pots, 2{in.
Knurled Hlotted Knob. | Spindle, High Grade,
All values 25 ohme to 30 | All Values, 100 vhms to
K., 3/~ va. 50 K., 4/-.| 30 K., §/6; 100 K., 6/6.
Ditto Carbon  ‘I'rack | W/W EXT, SPEAKER
50 K. to 2 Mcg., 3/ CONTROL 1042, 3/-.
O/P TRANSFORMERS.—Heavy duty 70 ma., 4/6.
Small Tapped pentode, 3/8.

L.F. CHOKES 10 h. 65 ma., §/-. 20/25 h. 100/150
i, 12/8, 3 h, 250 na, . 13 h. 100 ma., 10/8.
LYNX, 3h. 250 md 13/8. SIMPLEX, 10h. 130 ma.,
10/6. MAINS TR. —Made in our own » k!

to high grade F])cklﬂt-\ll(\ll
ithpregnated, Tapped prim. .
Trans., 6.3 v., 1} amp., 7/6;

ditto

10/8 ; ditto, 12 v, .73 amp., 78
B.3v.,4da 2 a., ditlo 300-0-300, Jitte
0, 21/- AMPLIFIER "TRANS. 23 v. b0 wia.

1 wave, 6.3 v. 2 a. Fully Shronded, 17/68. View-

master Auto Type, 35/-. ‘Teleking, 30/-. Lynux,
30/-. Coronet, 30/-. Himpiex, 35/-. Rewinds and
.‘ipeehls to requirements.

SOUNDMASTER SPECIALS.—Mains Trans., 3b/-.

L.F. Choke, 10/8, O/F Trans., 5/6. BEuvelope, 8/6.
Mpecitied Wafer dwitches, 22/6 per sct of 3.

TAPE RECORDING BARGAIN
LIGHTWEIGHT XTAL HAND  MIKES.,
Chrome  finish—Quality and sensitivity for
only 25/,

ELECTRODYNAMIC MIKE INSERT.—U.8&
rrake, preci .
by }in, Bargain Price 3/9. Matching Trans. 3/9.

WOODEN WALNUT CABINET.— I2in. x
THE or superhet., comp panched oh
ln.ul\ plate, drive, pointer, cte., 28/8, plug pmt ;/,
YANA, —Midget soldering hon, 20072350 v, or
23“/'.’,-’)” v., 14/11. TYANA TRIPLE THREE.—
Complete  with detachable Twench  stand, 19/8.
NEW SOLON MIDGET IRON.—25 w.. 19/8. 1DEAL
FOR RADIO CONSTRUUCTORS.
C.R.T. HEATER ISOLATION TRANSFORMER —
Low leukage winding with 25¢) sec. boost.  Ratio
|3 , 10 4 v, )/ i v.. 10/6; 12 v,
106 MAINS PRIMARIES and Specials 1o Order,
from 16/6 cach
MIKE TRANSF.— Ratio 50 : 1,

bozed.

3/9 ca., new and

V’EOLDERS —Pax Int.  Oct., 44, EF50,
EAS0, Od Bl ’\ ¢ R F, 1/3. Mou]ded l t. Oct,
1 BT 3 with screening van, Y

6d.

li‘it- B'J\ 1/- VURY7, 2/8, Ceramic EF30,
B7G, 1/-. ENG. and AMER, 5 S+, T- atd Y-piim, ote., ]/-
TAG STRIPS.—2- or 3-way, 2d.; 4 or Jeway, 3d.
ti-way, 4d, ; 9- or 10-nay, 64., cle.

T/V PRE-AMP.—Chunnel L. Easily medified for
other Channels or Converter use.  Midget Chassiy,
4f x 2} x 1}, Complete with EF42 vadve, coax.
tad and plug,  Readv for use.  Brand New Mfrs.
surpluy,  Listed £3 135, special Clearance Prive,
298 ;5 p. & ., 1/6.

TOGGLE SWITCHES EX-GOVT.—' On-off,” 9d.
arsin M-core solder 60741, 16 . or 18 g.. 5/8 |

4d. y, C. wire, 18 to 22 ww.g., per vd.2d I‘\(
Connecting wire, 10 colours.  Single or Strane
2d. yd K. 3w. H.D. w/w Pots, 8/8. 10 K., 25 l\
Culvern w/w Pot. lin. spindic, 3/6, SCREENED
GRID CAPS 1. Oct., vr Mazda, 8d. ea. BULGIN

BIGH VOLTAGE VALVE CAPS, I. Oct., 1/-,
FUSES.—1}in. all values 60 ma. to 10 a., 6d.
ALADDIN FORMERS an cores, {in., 8d. ; #in., 10d.
SLOW MOTION DRIVES.—Lipicyclic ratio 4 : 1, 2/3.
INT. OCTAL CABLE PLUG (X-pln) with cover, 1,3,
200-250 Volt SELECTOR SOCKET . X lin.) with
Plug, 1/~ PILOT LAMPS.—6.3 v. .a., 8d.
SPEAKER FRET.*EXD:mdM am)(liucd metal, T4in.
by 9in., 3/~. EXT. L. Switched Hocket, on-off and
parallel switching, complete with plug, 2/-.
MAINS DROPPERS. 3in. x liin. Adj. Sliders.
3 amp, 750 ohms, 4/9. .2 amp, 1,000 ohms, 4/3.

LINE CORD, .3 amp, 6 obms per foot, .2 amp,
10) ohrus per foot, 2 way, 1/6 a yard ; 3-way, 1/8
a yard.

ALL WAVE RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
8.W. 16 m.—50 m. LATENT OSRAM
M.W. 200 m.—550 m, {79, W77, DH77,
L.W. 800 n.—2,000 1. N7y, U178,

Brand New and Guaranteed, with 10in. P.M.
Speaker, A.C. 200/230 v. Four position Wave-
change Hwi short-Medium-Long-tiram. Nlow
Motion T'uning. Speaker and Pick-itp conuecctions,
High Q iron-dust cored coils, 465 ke/s 1.F.  Latest
cirenit technique delayed. AV.C. and Newative
feedback. Output 4.2 watts. 3 ohms ml!pnt w
former on chassis, Chassis size 18} x
Glass Dial—10iu. x 4}in., horizontal or ve
available, lit by 2 Pilet Lamps. Colour Bluck Sa-
tion names, L.W. Green, M.W. Red, 8.W. White.
Four Knobs supplied.  Walnut or l\orv to choi
aligned and calibrated. Chassis isolated from 1
PRICE £10/15/¢, Carriage and Insurance, 4/4.
{Without 10in. Xpeaker, £9/15/0. Carr. & Ins., 4/6.)

BARGAIN OFFERS
RECOMMENDED FOR ABOVE CHASSIS
GREAT REDUCTIONS
Brand New Plessey 3-speed Autochanger Mizer
Unit for 7, 10 and 12in. Records. Twin Hi-Fi
Xtal Head with Duopoiut sapphire stylus.
Plays 4,000 records. Sprung mounting. Superb

Quality. Bargain Price 8} gns., post free.

ALL

BOXED VA Lv Es GUARANTEED
sl-‘m(m 6/8)125H7  5/6LCYL  7/6

8/- 6K 9 4alG 10/6 EE 78

8/~ VT 0%t 8/6 9/~
8/~ Vit ) 8- %07 10/8|EFSH Equip
9/-|EF80 1076 2 1276 5/6
g-liLs 108 7/8 British 7/

2/8 6125 15/ 12§ Sylvania

10/8{64Q7 12 6]Red 106

/- [6SAT 11,6, Ebol 8
7/8[68N7 11/8 9/6

GHK7 8- 9/8

6217 3’6 51 12/8

8/~ 1u\ koa 7/8

8/— PYEU 11/8

5 8- 10/8

6BAG  B/B|6X3 9- 8/6
GBES  10/6/GAKS 10/6 8- 8/6
GBWG 10,8757 9/6/E1 144 4/8] 9/6
604 78|02 5/6\1- A0 2, 2/8
5FG 9/8/1246 L3 7/6 MUI4 9/
6HGM {7 L 1216
645 12/ 118 10/6
637 i 78 PLyL 12/6
GK7TM 10/8 hl; 9/6 w0 9/-

Huge Stock B.V.A. Valves at 1051 low tax prices.
SPECIAL PRICE PER SET

1R3, IT4, 1853w {or vy ooa - 30/ -
GKS8, 6K7, 6Q7, 4V, 3Z4 or 6X3 3718

SUB MINIATURE VALVES
WIRE ENDS

* R Pent

® L.F. r-;.w;

Brand New, Ex -\ld.z\ppdmhls, by
Mullard, Hivac and Anmerican. Ty pes ;—
+ XFW 10
* XFW 20 all at

:h
& 507 AX 7/6 cad
+ DFi6 post free

* NF70

VCR97 £2
TESTED FULL PICTURE
P. & P. 2/-

CRYSTAL DIODE.—Very sensitive. «LE.C..
H.R. PHONES. —(Hi-grade Awmer.), 15/8 pr.
BROWN'S, 4,000 ohms, 15/6 pr.

T R RADIO COMPONENT
8\ SPECIALISTS
THO 1665.

Buses 68 and 133 pass door.

307, WHITEHORSE RD., WEST
“""w“u‘i'h‘k‘{ CROYDON, SURREY.

SA’ :
P& P, 6d. £1 orders post free. Lists 3d.

3/8.
S. G.

ALL HAIIVS TRANS.—1/- extra posiage.
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PYE Aerial IMug anid Socket, 1/6 pr.

5in, RADIO SCREWDRIVERS —Shefileld mede

blade, 2}in. x {in. Ins. bandle, 5,000 v., 4}d. each,

CONDE SERS.—New  Stock 001 mil, 6 kY.

5/8, Dittn, 12.5 kV., 8/6 : 2 pf. to 500 pf‘
, 8d.: .001, Mna or lnh 'l'. . 500 v, .01

'lpraguc 900 v,

02 N, b F. 500 v., .1 mid, 350 v,
Micramould 'l‘ub 9d. H\mts Moldseal 560 v.
005, .0l wid,, Qd Q5 mfd. and 1 mld" Y-

)]
’.’:)mfd ,1/8; .1 mId w800 v, 13 ; Tubular.b
35 1/9.
SILVER HICA CONDENSERS.— 10",
8 pf. Lo 500 pf., 1/-. 600 pi. to 3,000 1)! , 13,
TTQ 17, {(ex stock).
5 pf. to 500 pf., 1/8. 513 pf. to 1,000 pl., 2/-.

ELECTROLYTICS ALL TYPES NEW STOCK.

wfd,

Tubular Wire ends 50/25 v. Plessey 1/9
8 1 16/5600 v. Dubitier 5/8 | 50/50 v. Plessey 2/-
164 16,500 v. ub,  8/— | Can Types, Clips, 3d. ea.
324 32/5600 v. Dub.  7/6 | 32+ e BLEAC ,
2/-
2/3
1/6
2/-
2/3
2/9 /
. llnlnlwr 219 | 8-F16/500 v. Duhiti rﬁ/e
. Dubilier  2/6 | 164 16450 v. B.1.¢". 5/8
Dubilier 4/- | 16+ 16,500 v. l)uh o
8 }h/ 50U v. Pubilicr 4/6 /-
. R.E.C. 3/- | 16 +52/350 v, T.C.C. 48
. Dubitier 4/~ 1450 v, BLEA", 88
|)ubl|l£‘r 5/- /350 V.4 25/28 v.
/ 0 ov. Db, §/8 | in sane can B, . 616
32 +J »/.:Ou v Dub. 60+ 100/350v. Hunt»11/6
718 | 100+200/275 v. B.B.C
25/25 v. Dubilier 1/9 12/6
SPECIALS.—Can Types 500 mid. 12 v, 3/-;

1,000 mfd. 41,000 wmid., 6 v., 6/6 ; 6,000 mld 6y, -
58 ; 1,500 mid. 6 v., 4/ ;
SENTERCEL RECTIFIERS
BACK VOLTAGES. —Kd/... Kit/40 3.2
kV., 8/-; K:#/43, 5. L 8/8; K3/50 4 kV., 7/3;
Kif lUU BkV., 12/8 I\J/I(JO 14 kV., 18 MAINS
TYPE.— RMI. 125 v., 60 ma., 4 kM g, 100 ma.,
4/9 ; RM3J, 120 ma., /8 ; RM 275 ma., 18/,
KNOBS, GOLD ENGRAVED —\\ dll t or I\'or_v,
in, diam., 1/6 each. ' Focus,” " teutrast.’
illiant,” ~ ** Brilliance—Ou-OM,"* " On-0#1,"
olulne v Vol.—On-Of,” lunc v "']ulnn "
rvlvlr- * Bass,” " Wav e(hange, " Ravlio-
[} CotH, M., L., Gra " Record-Play,”’
. Bruzl\tncs.\ " Ditto not engrav 1/- each.
POINTER KNOBS.—Browu with white inarklng
line, small, 8d., large, 1/-, a
COILS.—Wearite “ P type, 2/6 each. l)svutw
Q7 Type, i, dust core, 3/6 each. All runges.
REACTION COND.—.0001, U003, 0005 mid., 3/8 ca.
BANKRUPT STOCK
PEN TORCHES.—Drydex, chromium plated with
vest pocket elip, Complete, New tattery amd bulb,
Listed 34, Our Price 2/6.
HANDILITE.— Drydex, pocket or handhag tlashlight.
Complete. Battery aud lens bulb.  Listed #/3. Our
Price 2/8.

ALUMINIUM CHASSIS.—18 s.w.2. Plain,
wudrilled, folded 4 sides and riveted cormers
latlice fixinz holes. Strong gnd soundly con-
structed with 2}in. sides. 7in. x d4in., 4,6 ;
Um ¥ 7in., 8/9 ; 13in. x Bin., 8/0 ; 1din. x

0,6 ; nnd 18in. x 16in. x 3m . 166,
CHARGER TRANS. PRIM.—0/200/250 Hee.
04 vo-15 v. (for charging 6 v. and l.. v v I ,13/6

,16/~: 3a., 186 ; 4a., 1/~ ;

FULL WAVE BRIDGE SELBNIUM RECTIFIERS —
Gor 12 v. 1} amp., 8/9 ; 1/3 3 .1 , 12/8 ;
;6 u., 238, Ditto 3 \\ uul\' 6y, Ta Uy,

ALJV‘

5/
A, /8.

AC]D HYDROMETER.— New_ ex-Govt. Unlweak-
able, Packed in metal case, 7in. x 1lin. dia., 4/6.
H.F, MIDGET CHOKES.— 14 M.I., 2/6 cach.
BRIMISTORS.—CZ%L Jor 3 a. heater chaims, 38,
CZ2 for .15 a.. or .2 a.. 2/8. CZ3 (Pilot Lanp), 1/6.
COPPER ENAMEL WIRE.—} Ib. 14 to 20 s.w.g.,
/-1 22 to 28 s.w.g., 28 30 to f0sw.g., 3/6.
SWITCH CLEANER Fluid, squirt spont J/ﬂ tin

nidget with trimmers, 8/8 ;
mers, 8/6 ; 0005 Standard si
feet, 9/« ; less trimmers, 8/-;
VIBRATOR POWER PACK (Jeft-Travia-l.x.
Compart Steel Case 7in. x Gin. x 4in. Input.
Output, 90 v. H.T.. 6 v. and 1.5 L.T. (nlllph-h-,
25/~ p. & p., 2/64 “Snitable Battery Portable Scts.
LOUDSPEAKERS P.M., 3 OHM,

3in, Plessey, 12/8. wimans din. square, 15/8 3in.
14/6, Gin., 18/~ Tin. Elliptical, 18/8. L& AL
17/8. 10ip. Dlessey, 28/~ tGlin, with Qr.su 8., 7,000
vhms to 3, 19/6.

I.LF. TRANSFORMERS

485 Ke/s Slug tuning Miniature Cireular
Can, 2}in. by liiu. diam. Fits octal V-holder
eut out. High Q and good bandwidth. By
Pye Radio. Two mounting feet,

BRAND NEW, 6/9 PAIR
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Just Published
FIRST-CLASS

RADIO AND TELEVISION
RADIO COURSES | ENGINEERS’ REFERENCE BOOK
GET A CERTIFICATE!

Edited by E. Molloy and W. E. Pannett.
QUALIFY AT HOME—IN SPARE

Broadcasting * Communicatfons * Navi-
1 gation * Servicing. etg. 36 speclalist

UL contributors, Over 1,600 pages.
After brief, intensely interesting study Over 1,860 dingrams
—undertaken at home in your spare 70s. Post Free.

Practical TV  Aerial Mamal for
Bands 1 and [II. by R. Laidlaw.
4~. B11., postage 4d.

Practical Wireless Eaeyclopaedi,
NEW 13th EDN., by F. X Camm.

‘ 21s., postage 9d.

1-2Iﬂ~lrnnir Measuring _ Instruments,
by E. H. W. Banner, 45s., postage 1s.

pEE mdbook of Line Com nicatiom.
ol. I, by The Royal Signals, 30-.,

time—YOU can secure your pro-
fessional qualification. Prepare for
YOUR share in the post-war boom
in Radio. Let us show you how !

——— FREE GUIDE —'——l
The New Free Guide contains 132

pages of information of the greatest
importance to those seeking such
success-competling qualifications as
A.M.Bricl.R.E, City and Guilds
Final Radio, P.M.G. Radio ‘

posta"e 15
Il Radio Control of Models, by G.
Sommerhoff. 5s.. postage 3d.

Ru(llo Valve Data, ith edn., compiled
" Wireless World," 3s. 6il.. postage

Amateurs, Exams., Gen. Cert.
of Educ.,, London B.Sc. (Eng.),
A.M.I.P.E., A.M.I.Mech.E,,
Draughtsmanship (allbranches), |
etc., together with particulars of {
our remarkable Guarantee of

hu.

SUCCESS OR NO FEE m o | %g?é 33 ;ﬂ I Please write or call for our Catalogue.
_Wnle now for_ your copy of this | ;‘_a g 7= 'E :"5 = — S =
invaluable publication. It may well g o8 2 g2 :.S 2<% o | THE MODERN BOOK CO.,
prove to be the turning point in your 568 =58 7 FE
career. — i -ghr=> =gz BRITAIN'S LARGEST STOCKISTS OF
FOUNDED 1885—OVER e TORT ST OB ‘ BRITISH & AMERICAN TECHNICAL
- — — 150,000 4S UCCESSES ——~! = e & Eg’gz__ =&n | BOEOKS REE
NATIONAL INSTITUTE OF S =R O 19-23 PRAED 3TREET,
ENGINEERING ) g2 e 8% gng,’; | (Dept. W.1.),
(Dept. 461). 148, HOLBORN, i 2 E+3288 A LONDON, W.2. ‘
DON, E.C.I gé :\_’"’ Somgaz i ‘Phone : PADdington 4185.
n—-_—--u e 2R A0S @7FC . Open all day Saturday.
o =29 5
+ mgZ26Ga > e |
o FEZEIIS 3T am
! a - - 303
ENSON'S B 222 %a S
= Qo e =3 T———y
ARaAr T 232927 B g || COPPER WIR
ARGAINS =95 zRzgiio dg | ER WIRE |
BRAND NEW. ORIGINAL CARTONS. | meemm = & . oY z'< COTTON
§4F13/N'(Tpso,w"2£2) 26 or 21, 27/5, | eww & %8_{&:20 2 e Sk cos\ié'égn
stage » P = 9 = WG b
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M OTONS D0, Cabbrox 3504 80 A A% p— = T 58232 St 0 g 2/l Akt 2]
Gv.).8'8. Filters for thése. 2 8. 1.F.i"s ¥ me= %A 08 18 Y4 22 | 1422
new, canned. 10/13 MC's., 1/6, POWLR c 2 xoEae~e o= 19 /s 2/3 1/6 2/5
UNIT 285. 230 v. 50 c. input. Outputs SR = (e < 20 s 2/4 177 28
P.C.2kV 5 mA, 350 v. 150 mA. A.C. 6.3 & m.3lZez 5% 21 s 25 18 2/10
v.15a. 3 valves. New 75/-, carr. paid in- P R (== 22 176 2/6 179 3/
land. TRANSFORMERS, new, std. g =e»_ 8 »n =q 23 7 27 H Y
mains Input ; 230-0.050 v 70 mA. tapped ([ mmmml S 5 05528 = <G y / 10 32
20)v.,6.3v.3a.. 4v.2a.,10/8 :600v. H.W., || 0253 - -8 24 7 2/8 1o 372
§3v.3a 4 v. 20, 1008230 v. {063V, 8 w3592 % g ‘ 3 e 23 | il s
J .. 17/6 ; A, S Do = O | -
22/6 : 350-0-350 v. 150 mA, 5 v. 3 a., 25/- R 08525 I =5 27 I;IO 3;|I 2;| gfg
55V, 30m.~\(mlc)63va.2a.9- . 36500 =] ;
H.W.,30mA.6.3v.1.5a..8/6 : 190 . § S a e B = 28 171032 4 22 3/10
83 Tou g | T8I0 v, 185 vA =& 03%eps~ 23 W2y 3y | 23 4
0°470 v. 220 VA, 4 v. 8 a.. C.T. (twice), Yg 55578 3> 30 2/~ 36 | 2/4 42
30'- Ccarr. 513, 5500950 v 190 e 5, 28 2,83w2® &2 31 % 37 | 25 44
4a, 4v. 2a. 18- (postage 2:- each). °% SoEzZcS gy 25 ] 32 2/1 3/8 2, 4/8
l‘()TE‘\"l‘lO\II-Tl Rs. carbon 10/6 doz. S % [l i gibgey = 33 2/3 3/” 2/10 5/2
asstd. R1115 Cotlpagics new 126 || o Q3 222025 o 2 = a5 2 an 20 54
; twin-kno rives. | = o n S = . |
11(?) Filters. 2/5. 2n~*1' AL ith L. SfsEmzy D { 35 26 45 | 31 58
ga &0k A 8- 200vo156 || 7 E S wiagzlp 5° §§' %’Z 352 %g 2;;
mA. 9/-:12v. 4a.. C’r 16 BECORD - ?,'Og“igfz'c o ! 38 34 82 377 €8
IPLAYERS, brand new, xtal. P.U. (fam- || A € & S8Rz S = 1 39 30 712
ous maker). 331/78 rp.m., 78/6. CRY- || 2 X % Hog LOW 32 [ 25 o = / /
?xTr'}l&s\' Slogw!(:llesnsz BE PEtkdds 22 232,339 IR A * POSTAGE ExTRAL 1
ils. =t <0 N2 = = .
10/6. MEADPHONES. new 3 k, 116 . | & s~g565Q0 =~ POST ORDERS ONLY PLEASE
108 Mokrs, B0 ma 86 oK | AL Ew3952 ]
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Oscillatory Circuits

AN EXPLANATION OF THE WORKING OF THE .VALVE AS AN OSCILLATOR

By E E. Apps

(Continued from page 50 January issue)

EFERRING back to the simple feedback
oscillator as described in Part I, it is of
interest to note that this type of oscillatory

circuit is the basis of the reaction receiver as origin-
ally used. The feedback of negative-resistance or
energy tended to neutralise the damping of the
positive resistance of the circuit, and thus the circuit
amplified up to a point where oscillations were
sct up.

The Reinartz Circuit (Fig. 1)

This was a circuit that had one coil only for
aerial and grid reaction circuits. The aerial and grid
tappings should be noted. The reaction is applied
by means of a variable condenser connected between
anode and the bottom end of the coil. This circuit
was, a few years ago, a favourite with short-wave
enthusiasts, and gave very good reception if care
was taken with the setting of the reaction condenser.

Power from the Oscillatory Circuit

In transmitters and radio-frequency heating
apparatus it ‘is desirous to draw large amounts of
power from the’ oscillatory circuit (Fig 2). Here
the total current flowing through the valve is made
up of lo plus an oscillating component whose
instantaneous value is represented by io. The current
in the coil L is also composed of lo+iL. The current
in the capacity C consists only of an oscillating
component whose instantaneous value is ic. When
the circuit is self-oscillating, the peak value of the
oscillatory anode current is limited by the magnitude
of lo. The oscillatory anode-filament PD is similarly
limited by the H.T. voltage. Thus, it will be seen,
that the larger the value of the mean anode-current
and the D.C. voltage applied to the anode,
the larger will be the power in the oscilla-
tory circuit.

The Meissner Oscillator (Fig. 3) /

This circuit, as will be seen from
diagram, has no conductive coupling. The
oscillatory circuit is coupled inductively to
both grid and anode coils. Where it is
inadvisable to tap the coils, this circuit
is advantageous.

Resistance-coupled Oscillator (Fig. 4)

This uncommon type of oscillator makes
use of a resistance, as a coupling between
anode and grid circuits. When' the two
circuits are tuned so that Li Cl=L, C,,
the E.M.F. generated by the valve, the
potential across the anode circuit, and the
potential across the coupling resistance, ars
all nearly in phase, and the phase of the
potential applied to the grid differs by
180 deg. from that of the E.M.F. generated

Fig. \—The Reinartz
circuit.

-

in the valve. Thus conditions for oscillation are set
up and, in this case, frequency stability is high.

Relaxation Oscillators (Fig. 5)

In a circuit in which the frequency is governed
by the capacitance and resistance, and there is a
swing from one state of quasi-equilibrium to another,
the name of rclaxation oscillator is given. As there
is no inductance in the circuit, the type of oscillation
produced differs considerably from a tuned circuit
oscillator. The wave-form is generally non-sinusoidal,
and there are harmonics of considerable amplitude.
The frequency generated can be varied by the
capacitance or resistance, between very wide limits.
Fundamental frequencies can be as high as | Mc/s
or as low as 1 cycle per minute. Fig. 5 shows a simple
type of glow discharge oscillator. When a D.C. voltage
of a magnitude greater than the striking voltage of
the tube is applied, current will flow through R and
the voltage across C will rise until the striking voltage
is reached. The current through R then increases
rapidly and the condenser discharges until the
potential across it equals the extinction voltage of the
tube. The condenser is now charged again until
the striking voltage is again reached. The period of
the tube flashes can be varied by adjustment of R and
C. When C is large, flashes at a very low rate can be
produced. The amplitude is comparatively small, but
can be increased by a circuit tuned to the operating
frequency inserted in the resistance arm.

Muttivibrator Oscillator >
This is a relaxation oscillator of a much better
type. It is essentially a two-stage resistance-coupled
amplifier, in which the voltage developed by the
output of V2 is applied to the

HT+ input of VI. As each valve
., produces a phase shift of 180
Gid  deg., thus causing the output
of V2 to supply to VI an
Grid
bias

L—-»L T+

Fig. 2.—Tuned-anode oscillator
showing current  flowing in
different parts of the circuit.
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input voltage of the correct phasc relationship,
pscillations can be maintained.

Action of Multivibrator

If a minute voltage of a posilive potential appears
at the grid of VI, this voltage is amplified by both

Fig. 3.—Meissner

Fig. 4. — Resistance-
oscillator.

coupled oscillator.

valves and reappears at the same point. This action
continues very rapidly, so that the grid potential
of V1 rises whilst the grid potential of V2 falls. A
point is reached when the anode

PRACTICAL WIRELESS

February, 1955

6(A) shows that thc wave-form of the current in
the anode circuits is rich in harmonics, so that,
if a standard frequency of known valuc is used
to control the frequency of the multivibrator, it
is possible to obtain a largc number of frequencies
all related to the known frequency. It can be thus
seen that the multivibrator is a useful means of

P, generating  known  fre-

- + quencies for measuring

A purposes. If, for in-

sz stance, a standard tun-

e * £ ing-fork of a frequency
e of ! kc/s were employed

(o gencrate a standard

L frequengyl, it would Ee

" possible to use the
Fig. 5‘;_5"[//‘;‘:"’0’fl'“h"rge harmonics generated

either directly or with a
higher frequency vibrator synchronised by a harmonic
of the 1 kcfs.

The frequency at which this circuit oscillates is
governed, of course, by the values of C and R, and
it may be changed by changing the values of these.
This forms a very convenient way of making a
variable-frequency ~oscillator, and will be familiar
to many, of course, in the television field, being used
for timebase operation.

-curre(pt of V2 is reduced to zero by *  Grid \ r \

the falling grid potential, and the g s

anode current of V1 is large. How- v/ vores | = |
ever, the leakage through the grid r—

circuit resistances gradually restores [Am’d? \ f \

the grid potentials to normal. When S :

this leakage rcaches a- point when

anode current commences in V2 the Grid —

process is repeated in the reverse CerEs \/ \/
direction. The frequency is deter- ve

mined by the grid resistance R and the | \ f \
grid capacitance Cl, an? is given :J,;Io??;lec

approxi =i . . o

appro laeitslsy &gy 1 (C,+C»R irad Fig. 6.—Simple multivibrator and current ani voliage -curves.

iour resistances are equal to R. Fig.

A VALVE VOLTMETER (Cont. from page 98)

are terminalcgi in_ one end). Having earth end
pushed by spring 2in. oul, it gives extra length when
it is not casy to reach with the top terminal.

1,000 Volts A.C. Probe (Fig. 5) -

This probe was built for 500 volts and 1,000 volts
A.C. It is important to note that it is not suitable for
high frequencies.

The probe is made of bakelitc tube of lin. dia.
inside, 1/16in. thick, 4in. long ; the covers are of
ebonite, the tcrminal socket of polystcrene. It is
rruch safer than a metal probe. All connections are
insulated with plastic sleeving and the joints arc
lsrushed over with polystyrene cement. The three
outgoing wires are all plastic covered and two of
them must be capable of carrying 1,000 voits D.C.
Also, condenser must be at least 1,200 volts D.C. if
it is to be used for A.C. 1,000 volts, When dealing
with mains voltage always make sure that the carth
potential is connected first.

As you can see from the photograph, the segment
lszlow the volts scale is left uncalibrated. In my own
case, I shall calibratc it to read decibels. The ohms
range can be added in the form of cxternal adaptor
which would consist of switch. H.S. resistors. 1}-volt

battery, four terminals as in Fig. 6. [t will read
0-100 ohms to 100 megs. Resistors on thc switch
can be connected in scries or parallei. The meter

will read from left to right so that the highest unknown
value will be near the full deflection end. Only
slight modification will bc necessary on the valve
voltneter. One more contact must be added to the
D.C. wafer. This contact is connected to the negative
terminal. It will then give full deflection of the
voltmeter with 1 volt only. If you usc the 5-voit
position 'on D.C. you will need 5 voits for full
deflection, and the adaptor unit will have Lo be much
bigger to take 5} volt cells.

To save the cost of two filament resistors, the L.T.
transformer can be dismantled and about six turns
taken off to drop the voltage to about 6 volts on no
joad. Reduced F voltage gives greater stability,
but if reduced too much, it wifll take too long to
warm up.

When calibrating the instrument, start with D.C.
side, check on all ranges, adjust calibrating contro}
in such a way that crror on all ranges will be no
more than 2 per cent. When calibrating, always
check zero set. With the A.C. range, proceed as with
D.C. and the result should be as good as with D.C.
Always allow about two to five minutes to warm up.
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R.S.C. A4 HI-FIDELITY
25 WATT AMPLIFIER

A new design for 1955. * Push-Pull
output. ** Built-in *’ Tone Control Pre-
amp. stages. Increased sensitivity. Even
further improved performance figures.
Includes 7 valves, specially designed
sectionally wound outbut transformer,
block paper reservoir condenser and
reliable small condensers of current
manufacture, TWO SEPARATE INPUTS
CONTROLLED BY SEPARATE VOLUME-
CONTROLS allow simultaneous use of
** Mike " and Gram., or Tape and Radio,
etc. etc. INDIVIDUAL CONTROLS FOR
BASS AND TREBLE " Lift "’ and ** Cut.”
Frequency response '3 db. 30-30.000 c/c.
Six negative feedback loops. Hum level
66 dh. down. ONLY 20 millivolts INPUT
required for FULL OUTPUT. Certified
harmonic distortion only 0.35" measured
at 19 watts. Comparable with the very
best designs.

ENTIRELY SUITABLE FOR SMALL
HOMES OR LARGE HALLS, CLURS,
GARDEN PARTIES, DANCE HALLS, etc.

. o gg«z% @&
L TR

ete. For ELECTRONIC ORGAN
or GUITAR. For STANDARD
or LONG-PLAYING RECORDS,
FOR ANY "“"MIKE " or PICK-UP,

he

g GNS.

HAM.V. LONG PLAYER

TURNTARLE WITII CRYSTAL PICK-
U'P (Sapphire Stylus). Speed 33t r.p.m.
For A.C. mains 200-250 v. Limited supply.

RECORD

Brand New Cartoned. Perfect. Ouly
£3/18/6. Plus carr. 5- (Normal price
£8 approx.). .

BATTERY SET CONVERTER KIT,
All parts for converting any type of
Battery receiver to Al Mains. A.C.
200-250 v. 50 c/cs. Kit will supply fully
smoothed H.T. of 120 v., 90 v, or 60 v. at up
t040 MA, and fully smoothed L.T. of 2V, at,
0.4 to 1 a. Price, complete with circuit.
wiring dlagrams and instructions, only
48/9. Or ready to use, 8/9 extra.

PERSONAL SET BATTERY SUPER-
SEDER 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
203-250 v. 50 ¢/s. OQutputs 90 v. 10 mA. and
1.4 v. 250 mA.. fully smoothed. For 4-valve
receivers. Price complete with circuit.
Only 35/9. Or ready for use, 42/6. Size
of unit, 5! x ¢4 x 1%in.

BATTERY CHARGER KIS

For mains 200-250 v. 50 ¢/s.

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 transforiner, full wave
rectifier, fuses, fuseholders and steel case.
Any type assembled and tested. 6/9 extra.

THE SKY CHIEF T.R.F. RECEIVER.
A design of a 4-stage. 3-valve 200-250 v.
A.C. Mains receiver with selenium recti-
fier. It consists of a variable Mu high gain

F. stage followed by a low distortion
grid detector triode. The next stage is a
further triode amplifier with tone correc-
tion by negative feedback. Finally comes
the output stage consisting of a parallel
connected double triode giving ample
output at an extraordinarily low level of
distortion. Point to point wiring dia-
grams. Instructions, and parts list, 2/6.
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.

ELECTROLYTICS (Current production.

Not ex-Govt.).

Tubular FTypes 8uF 500 v, /6
8u¥F 350 v. 1/9 16pF 450 v. 2/9
8uF 450 v. 1/11 24pF 350 v. 2/11
8uF 500 v. 2/11 32pF 350 v. 2/11
16 ¥ 350 v. 2/3 32 mfd. 450 v. 4/@
16uF 450 v. 2/9 40pF 450 v. 4/11
24 uF 350 v. 3/6 641F 450 v, 3/8
J2uF 350 v, 3/6 8-8uF 350 v. 3/9
251K 25 v. 1/3 8-8uUF 450 v.  3/9
50uF 12 v. 1/3 8-16 mfd. 450 v. 2/11
50uF 50 v. 2/3 8-16pF 450 v. /11

Can_ Types 16-16pF 450 v. 4/11
8mfd.350v. 1/3 16-32uF v. 5/3
BuF 450 v. 2/3 32-32uF 450 v. 5/11

Terms : ('.\V.i(;. or C.0.D.

NO C.0.D, under £1.
pen g to 5.30; Sats. until 1 pan.

RADIO SUPPLY CO.

A PUSIH-PULL 3-4 watt HIGI-GAIN
AMPLIFIER FOR £2/19/6. For mains
input 200-250 v. 50 c/s. Complete kit of
parts including circuit, point to point
wiring diagram, and instructions. Ampli-
fler can be used with any type of Feeder
Unit or Pick-up. This is not A.C./D.C.
with = live '’ chassis, but A.C. only with
400-0-400 v. trams. (Output is for 2-3 ohm
speaker.) Supplied ready for use for 25/
extra. Carr. 2/6. Descriptive leafiet, 7dl.

) KERS. All 2-3 ohms, 6iin.
Plessey, 16/9. 8in. Plessey, 15/9.
Plessey. 18/6. 10in. R.A., 26/9, g
with trans., 28/6, 10in. W.B. - Stentorian”’
3 or 15 ohm type HF1012 10 watts. Highly
recommended for use with any of our
amplifiers, £3/13/6.

EY 3-SPEED) MIXER AUTO-
sERS, With crystal pick-up.
Duo point alloy stylus (switched) for
standard or long playing records for Mains
a -2505/v. 50 c/cs. Brand New £10/10/-.
arr. 5/-.

MICROPHONES, Crystal type, good
quality. Recommended for use with our
amplifiers. Hand type, 58/6 ; Stand
type, with adjustable stand, £6/19/6.

-—_—

Size approx. 12-9-7in. For A.C. mains 200-
230-250v. 50 ¢/cs. Qutputs for 3- and 16-ohm
speakers. Kit is complete to last nut.
Chassis is fully punched. Full instruc-
tions and point-to-point wiring diagrams
supplied. Unapproachable value at 8 Gns.,
or ready for use, 50/- extra. If required,
cover as illustrated can be supplied for
17/6. H.P. TERMS AVA]LABBE.

R.S.C. 10 WATT * PUSH-PULL”
HIGH - FIDELITY AMPLIFIER A3

Complete with integral Pre-amp. Tone
control stage (as A4 amplifier), using
negative feedback, giving humproof
individual bass and treble lift and cut
tone control. Six Negative Feedback
Loops, Completely negligible hum and
Qistortion. Frequency response 4 3 gb.
30-20,000 c.p.s. Two independently con-
trolled inputs. Six B.V.A. valves. A.C.
mains 200-230-250 v. input only. Qutputs
for 3 or 15 ohm speakers. Kit of parts
complete in every detail. £7/19/6. plus
5/- carriage or ready for use, 45/- extra.
Illustrated leaflet, 5d.

F.()'U_l{ STAGE RADIO FEEDER
UNIT. Design of a High Fidelity Tuner
Unit. L. M. Wave. Full decoupling.
Self-contained heater supply. Detailed
wiring diagrams, parts list, and illustra-
tion, 2/6, Total building cost, £3/15/-.
_— T
COAXIAL CABLE, 75 ohms, } in., 7d.
Yard. Twin Screened Feeder. 9d. yar‘d.
i!'igf‘&sé;)s;'&}'fmm'z/\él 2-3 ohms. 8in. R.A.

ohms, 12/9,. 10in. R.A. Fiel
1,000 or 1,500 ohms, 23/g. eld
-

VOLUME (JO:\‘TROLS with -long (}in.)
spindles, all values, less switch, 2/9,
with S.P. switch, 3/8. D.P. sw., 4/g, -

SELENIUM RECTIFIERS

T Types gﬂ% v. gioa. 18/9
26v. 1 a HW. 1/9 V.19 a. - 85/
S12v. i d H.W. 219 f‘* Lod0a. - 596

W, Bridge Type LT. Types JL.\W.
6/12v.1a. 4/9 150 w, Qon‘n?lA 3/9
6/12v.1.5a v. 50 mA 5/9
6/12v. 2 v. 80 mA 719
6/12v. 3 a. 12/3 RM4 250 v. 250 m
6/12v. 4 a, 14,9 118

R.S.C. MAINS TRANSFORMERS (o 5Vikmmm)

Intericaved and impregnated. Primaries 200-230-250 v. 50 ¢/s Screencd

TOP SHIROUDED, DROP THROUGH

250-0-250 v. 70 mA, 6.3v. 2.5a. - ... 12/11
260-0-260v. 70 mA.6.3v. 2a.5v.2a... 14/11
350-0-350 v. 80 mA, 6.3v.2a,5v. 2a... 17/9
5-0-275v.80 mA. 6.3v.2a.4v.25a 14/11
250-0-250 v. 100 mA. 6.3v.4a,5v.3a 21/9
300-0-300 v. 100 mA, 6.3v.4a,5v.3a 21/8
350-0-350 v. 100 mA, 6.3v.4a,5v.3a 21/9
350-0-350 v. 100 mA, 6.3 v. 4 a C.T.,
0-4-5v.3a ... .. ... 22/9
350-0-350 v. 150 mA. 6.3v.4a,5v.3a 27/9
350-0-350 v. 150 mA,6.3v,2a,8.3v. 2a
S5v.3a . 0 - 28/11

FULLY SHROUDED UPRIGIHT
250-0-250 v. 60 mA, 6.3v.2a,5v. 2a,
Midget type 2}-3-3in. coad 11
350-0-350 v. "0 mA. 6.3v. 2a,5v. 24
250-0-250 v. 100 mA, 6.3 v.-4 v. 4 a,

C.T.0-4-5v. 32 . 22/9
250-0-250 v. 100mA, 6.3v.6a,.5v.32a,

for R1355 conversion .. R9/9
300-0-300 v. 100 mA, 6.3 v.-4 v. 4 a,

C.T.0-4-5v.3a T 209
350-0-350 v. 100 mA, 6.3v. 4a,5v.3a 22/9
350-0-350 v. 100 mA, 6.3 v.-4 v. 4 a,

CT.0-45v.3a .. 23/9
350-0-350 v. 150 mA, 6.3 v, 4 a,

0-4-5v.3 a ... 31i6
425-0-425 v. 200 mA, 6.3 v. 4 a, C.T.

63 v.4a, C.T., 5 v.3a. Suitable

Willlamson Amplifier, etc. ... 479
450-0-450 v. 250 mA, 6.3v.62,6.3v.6a,

5v.3a ... ... 89/9

ELIMINATOR TRANSFORMERS
Primaries 200-250v. 50 ¢/, 120 v. 40 mA 7/9
130v.50mA.6v.3a .. 14/8

Post 1/- extra under 10/-:
List @d. Trade List 5d.

l/6 extraunder £1; 2/- extra under £3.
S.AGE, with all enquiries.

32, THE CALLS, LEEDS, 2|

1.1, for VCR7, VCRS517, ete. 36/6
OUTPUT TRANSFORMERS
Midget Battery Pentode 66 - 1 for
354, ete.... “. 3/9
Small Pentode 5.0002 to 30 . 39
Standard Pentode, 5.0000 to 302 ... 4/9
Standard Pentode, 7/8,0000 to 30 4/9
Standard Pentode. 10,0000 to 30... 4/9
Multi-ratio 40 mA, 30 :1, 45 : 1,
60 : 1,90 : 1, Class B Push-Pull ... 5/g
Push-Pull 10-12 watts 6V6 to 30 or 5/
. Push-Pull 10-12 watts to match 6Vé
to 3-5-8 or 150 16/9

l-‘lLA)IENT TRANSFORMERS

All with 200-250 v. 50 ¢/s primaries 6.3 v.

1.25 a.15;9 ; 6.3v. g g. 7/g . Oé}iiﬁi.ﬂ v.2a. 7/9;
v, b : 6.3v.3a, s 83v.6a,

17/6 ; 12v.3a or 2 e

.4 v. 1.5 a, 17/6.
CHARGER TRANSFORMERS N
All with 200-230-250 v. 50 ¢/s Primaries 5
0-9-15 v. 1% a, 11/9; 0-9-15 v. 3 a, 16/9 :
0-9-15 v. 9 a, 18/8 ;" 0-9-15 v. & a, 22/9.

SMOOTH ING CHOKES
25 5 H 50

150 mA 7-10 H 350 ohms
100 mA 10 H 175 ohms Potted
80 mA 10 H 350 ohms ...

60 mA 10 H 400 ohms

E.H.T. TRANSFORMERS

2,500 v. 5 mA, 2-0-2v. 1.1a, 2-0-2 v.

Push-Pull 20 watts,  sectionaliy
wound, 616, KT66, etc., to3or159 47/9
Williamson type exact to spec. . f=

(LEEDS) LTD.
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Best Buy at Britain’s

COMMUNICATIONS RECEIVER R1155.
—World-wide reception is ensured by the
R.F. and two 1.F. stages. Five wavebands
(2L.W., M.\, and 2 S.W.). Magic-cYe, large
dial and vernier make tuning simple. Con-
talned in attractive black crackled cabinet,
its handsome appearance does justice to its
superb performance. Supplied with FREE
BOOKLET giving circuit data and details
of the power pack required for A.C. mains
operation. Fu]ly aerial-tested before des- |
patch. Gladly demonstratcd to callers.
BRAND NEW. “ MINT'' CONDITION, in
ORIGINAL MAKER'S TRANSIT CASES.
£ 11.19.6.  Shop-soiled models, as_ new,
9.19.6. A few only used models, £7.19.6,
plus 10/6 carriage.
A.C. MAINS POWER PACK & OUTPUT
NSTAGLE.—These enable the R1155 to be
used on the tnains WITHOUT ANY MODI-.
FICATION. Three types available. £4.10.0.
£5.5.0, and de-luxe model with 8in. spealker,
£6.10.0. Carriage 36. All Power Packs
guaranteed six months. SAVE ££¢s. DE-

DUCT 10/- WHEN PURCHASING RECEIVER |

AND POWER PACK TOGETHER. Send
S.A.E. for full details of Power Packs and
Recelvers or 1/3 for booklet.
RECEIVER TYPLE CR100.—A super com-
munications receiver covering 60 ke/s to
30 me’s in six bands. Bullt-in A.C. mains
_ power paclk. 2 R.F. stages, 3 LF. stages.
variable selectivity Xtal Filter. B.F.0., etc.
Good condition, complete with new valves
and air tested. A bargain at £27.10.0, plus
£1 carriage.
TR.1198 RECEIVERS (25/73).—This Is a
six-valve superhet receiver with 465 ke/s.
LF.s. Complete with all valves —2 LF39,
1 EK32, 2 EF36, 1 EBC33. In Good Condition
with full conversion data. ONLY 27/8 cach,
plus 2/6 post,
SPECIAL BARGAIN OFFER.—Admnir-
alty Receiver A2074 contains standard A.C.
énaalns'lpower pack. output 315-0-315 v. 70 mA,
.3 v.
Metal-cased paper smoothing condensers.
10 H. choke, two .0003 mF variables. 31 re-
sistors, 31 condensers and stacks of useful
omponents including output transfermer,
6 : 1 transformer, etc. In grey metal case,
size 1liin. x 6in. x 18in, Good condition.
ONLY 19/8, plus 5/6 carrlage.

SATURDAY BARGAINS
Every Saturday we dispose of various
items, of which we have too few to
advertise, at REAL CLEARANCE
PRICES. Come and get YOUR bargain.
No reasonable offers refused.

MINJATURE MODEL MOTORS.—2in.
long x 1i{in. diam., 3/16in. diam. spindle,
weight 5 ozs. Will work from 6-volt dry
baltery and are reversible. Ball bearings.
10/6 each.

L., M. & 8§, COII, PACKS,.—With circuit
dlagram and connections Gram. position

ach.
l(l I (nAN(- ( ONDENSIIRS,—390 pF..
with slow-motion drive and anti-backlash
device. With t.rlmmers Brand new, boxed,

3/6 Dlus 1/- pos
1.1. OU l‘l'lT l\ll- I'ER.—Desk Type,

-constst,s of a 2iin. 1 mA. meter with (ull
wave bridge rectificr. Ranges 0-500 milli-
watts and 0-5 watts. Brand New and Boxed.
ONLY 35/- each. plus 1/6 post.
METAL RECTIFIERS.—Heavy duty Sc-
lenium 10¢in. long with 3tin. square plates.
Two are required for a full wave bridge
giving 48 volts at 10 amps. Brand new and
ridiculously cheap at only 57/6 per pair. plus

6 post. -4, 250 volts 250 mA. Only 12/6.

R.M.2, 4/3 each or 2 for 8 -. Selenium, 300
volts 100 mA. Brand new. ex-W.D.. 6/9 each,
VALVE BARGAINS.—Brand New boxed

ELS0 heavy duty output pentode, 6.3 v 8.8

watts, at 7/6. 7193, same as 6J5 with top grid
and anode at 6 for 10/6, post paid.

HEAVYY DUTY twin circular polythene
cable for extension mains leads, ctc. Price
7/6 per dozen yards or 100 yards for only
39/6. plus 3/6 carr.

ROTARY POWER UNIT TYPE 104.-
Input 12 v., Qutput 230 volt 60 mA. and 6.3 v.
at 2.5 amp. Fully filtered and smoothed and
noise suppressed. Ideal for car radio, etc.
Only 15/- each.

CHARLES BRITAIN
(RADIO) LTD.

o b i1, Upper Saint Martin’s
Lane, London, W C.2. TEM 0545
Shop hours, 9-6 p.m. (9-1 p.m. Thursday)

OPEN ALL DAY SATURDAY

a. and 5 v. 2 a. (Admiralty rating). |

@
@ p

February, 1955

COMMUNIC ATIONS RECEIVER
13.1155. Another purchase from the
A’irr h{!}:\[lstry enla!é}es \és to onclc again
H a offer s superlative Communications
EEHtley ACOUbtlc corp. Ltd- Receiver at prices to sult cvery pocket.
A World Station %gt,tiesr this g]overs
3 s ;. 18.5-7. c/s.. 7.5-3.
38, Chalcot Road, N.W.1. b warcpmnees Ao e T
I 200-75 kc's., and is easily and simply
PRImrose 9090 || 2dapted for mains use, full details. with
74 6/-|A5LT 8- 162 7o KB 78 circuits of receiver being supplied.
1 8/6/65NT 8/8/576 9/- New in Maker's Cases and aerlal tested,
14 6/ NQT 8/8 TIus 5i- £11.19.6.
106 8/8/6S87  7/8/717 28 Ditto but slightly used for demonstra- |
167 6/863T7 8- 0001 - || tion purposes, £9.19.6. |
166 6/8/6US(UX) 7j~ no02 N Used, good condition, aerial tested,
T4} 6/~ 61'5(10) 7/8 003 -1 £7.18.
::"\’; R e NG - AINS POWER PACK OUT
R dig PUT STAGE.—In black me case |
ICIS D (RS0 (LT 2“ [yzss 8% |1 enabling the recelver to be operated
4 1083101 58 immediately without any modification.
M3 66 can be sulech as foliows :—1.ess
65 Speaker, €4/ 1w . with 6:in. P.M.
778 svouker £5/10/-.
76 DU o IF PUBCHASING
11/8 RECI‘I\’ER & POWER PACK
7% || GETHER.
1 9. | Please add cgrriage costs _of 10/6 for
718 AZ1 126 o0 P Receiver and § - for Power Pack.
2L 8/6 LGS 746 054 78 |
2X2 4/6|7RT 8/8/(BLI 17/8.0M3  7/8 | TRANSFOR S.—Manufactured to
BRT 8/8,812 2/51‘ L3l 11/5 OM‘;B 106 | our specllications and fully guammced
SL6 2/881 - 81y 3- | Normal prlmurles 425v.-0-425 v. 250
3Q5  10/8D2 | 4'6 vt 3/- 43v.4a..63v.4a.,5v.3a ONLY 500
4010 3/« 10D1  4/8/11] 18/ peest 12/8 | 350 v.-0-350 v. lwmu 63v 6a,C3v. 3a.,
SR4 9/810LDIL10/ DT 8- lrerse 12/6 5v.aa. ONLY 42/6 : 250 v.-0-250 v. 100 ma..
51 8/- 1246 88/ DC3HIL10/8/ peyes 63'V. 6 A, 5v. 38, ONLY 32/6. 350 v.-0
5X4 8/8[|2ANT 12/8/ DETIY |350\ 150 M.a..6.3v.5a.,0-45 v, 3a. ONLY
6YS  7/81247T6 10'6 DFAl 8 | 32/6. The abovc are fully shrouded uprizht
673 8/6 12AT7 7 - it mounting. 5.5 kV. L.H. T with 2 windings
5%+ s/e 12AUT 10 - DT of2 v.1a., ONLY 72/8 V. E.H.T.. with
GAS 08 10, 1 a.. ONLY 82/8. PLE SE ADD 2-
6AB7 SI- 12BAG 9/8 Lo 11/8 POSTAGE FOR EACi TRANSFORMER.
sa0T MGG 8/8 LPT tYSTALS.—British _Standard 2-pin 500
4 It 7/8| LAB0 7/8 | kels. 15/-. Minlature 200 kc/s and 165 koie.
7 30/-1LATG 10 cach.
3/- EAC] 5- | 6 VOLT VIBRATOR PACKS.—Made ln
8/- 11118 ‘ H.R.O. of America. OQutput 1€5 v. 80 m
7/ o er % MBentaths 8Xs roctifier ang fuli
8/8: it | smooth!ng. Self contained in black
88115841 cracklcd cabinet size 7in. x Ttn. x 6in.
&/ EishI ONLY 29/6 (postage. (‘t,c 2-).
78I EBC: | \\u‘nu AN ROTARY "TRANSFORM-
5/6 BEiCui 1ItS.—12v. D.C. input, output 255 v. 65 m.a._.
7/= Useful for car radio, or running electric
8,8 | shaver from car battery. etc. ONLY 22/6.

8/6/1% ! feal
10/8 v-m lg/- 11-‘;%"1.80 }8/- UB41 9.
7/-[ 19114 50/ 11F8 /- lUBCIl 10/
a/a mm °" |UCH2 10/
' 9/~
e

108" -
28 1ikss )8 TUD 1276
8/8|LFdl 9l 12/-
7/B|EKe2 10~ ULy 20/
- BIG0(13) 5/-1C 8/-
Hrll 0(A) B/- yus 138
sHEM o 5/Us g
#I36 8/- K70 12/8 gfg é’g
6J5M ZBLESO  100lysa 10

a3 7BliMPT 15 LEnl 6/ UB20
8/ ke 5/ V(340280
108k 7/8Vi2 88
8/6/1: 7/8IVEY 8/6

8/6 K15
4/6/ 150
7/-|BLOL

8/8 \'| m
20/~ -

10/- L1320 8142719

Hpecial olter of miniatures :

CK08AX. CNE05AX, CK

XFWI0, XEFw2e, XFY0, XEY

X315, ail at 6/8 cach.

All boxed with refund guaranice.
tmiuedlate despatch, C.W.0. 01 C.O.D.

2BAN.

Vlspil 28
g{ﬂ‘sw;l 2/8

10/8

CRG25AX,
XFY23, X115,

Fost 8d. cach. E:
| King's € u:s.)

VACUUM PUMPNS.—These are ex-R.AF.
rotary vane type, and arc ideal for handy-
men and model makers, ctc. New and
Unused. ONLY 22/6 (postage, etc.. 2/-).
INDICATOR UNFTS, TYPE 6.- Contain
VCRO7 Tube with mu-metal screen. 4 valves:
EF50 and 2 «f EB34. NEW CONDITION.
ONLY 59 6(carrlage etc., 7/6).

“PYE ".—45 Mcs, 1.F. Strips. The strip
that is readv made lor the London Vislon
Channel Complete with 6 valves, EF50
and 1 of EA50. BRAND NEW. ONLY 70/-.
R.F. UNITS TYPE 28 & 27.—For use with
the R1355 or any receiver with a 6.3 v. supply.
These are the varjable tuning units which
use 2 valves EF54, and 1 of EC52. Type 26
covers 65-50 Mcs. (5-6 mctres) and Type 27

covers 8565 Mcs. (3.5-5.0 metres). om-
| plete with valvcs and BRAND NEW IN
_MAKER'S CA LY 385/- each.

MODLEL M \l\l- 'S \I()T()R —Only 2in.
lonz and liin. diamcter with {in. long
spindle. Reversible poles. WIll operate on
4, 6, 12 or 24 volts D.C. 4 N

CIHASSIS OF INDICATOR 233.—Con-
tatns VCR97 C.R.T. holder, 11 valve-holders,
resistors, condensers, €tc., etc. BRAND

NEW ONLY 10/- (carrlagc. etc.. 5/-.).
METEI
F.S.D. SIZE AND TY PRICE

D.g. 2tin. Flush square .....> 15/-

1m.a.
il D) 2iin. Flush clrcular 22/6
1 ., DC. ?lm Desk type ... f
5 D. Flush sauare . 76
100 ., D. Flush circular
150 , D. in. Flush square
500 ., thermo 2in. Flush squar
500 thermo 2in. Proj. circular 5/-
| 20 amps D.C. 2in. Proj. circular bl
40 amps D.C. 2in. Proj. circular 78
30-0-56 amp D.C. Car t¥ype moving n  5-
15 volts A.C. . Flush. circ.. mov. 1ron 8/6

Al meters Beand New in Maker's Cartons
Amounts given for carriage refer to inland only.

U.E.l. CORPORATION,

133, Gray’s Inn_Road, London. W.C.1
o TERminus 7837)

We are 2

(( hancery

Satucdays,

(Un(-n ]
Holborn
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PRACTICAL WIRELESS

Somerset Maugham Festival
r I THE most notable event since my last cgntribu-
tion has been the Somerset Maugham Festival,
in honour of the famous author’s eightieth
birthday. [ heard the following plays :—" Lady
Frederick,” ** The Circle,” ** For Services Rendered ™
and ** Sheppey.” There were also adaptations of
some of his novels and short stories and, as { write,
there is more to come.

It can be said, without qualification, that cvery-
thing gave unalloyed pleasure. Mr. Maugham
boasts of being an entertainer first, last and all the
time and a right royal one he is. He never philoso-
phises or tries to ** teach » his listeners in the Shavian
manner. Nor does he boggle over sex, which rides
triumphantly through much of his best work. But
he can point a moral and underline it, too, as in the
terrific anti-patriotic finale to * For Services
Rendered,” which created such a furore when
originally produced in the West End, or the anti-
gambling and other high-toned moralities of
** Sheppey.”” Everything in short makes for perfect
radio fare ; not better than Shaw and some others,
of course, but different and all that could be asked
of an author.

There was much fine acting during the Festival and
the productions seemed uniformly good. I par-
ticularly liked almost everyone in ** The Circle ”"—
Ronald Squire is always Ronald Squire. Monica
Gray and Belle Chrystall in ** For Services Rendered
and Sonia Dresdel in ** Sheppey * stood out. Charles
Leno in the latter title réle was rather too much on
one note, whilst Rachel Gurney in ** Lady Frederick
was not quite the ** femme fatale  conveyed by the
dialogue. By the way, surely the dressing-room scene
in this is one of the best things of its kind in English
comedy since the screen scene in “* The School for
Scandal ” which it slightly resembles.

Other Plays

Among other good plays were two American
ones, * The Wooden Dish ”* and ** Winter Journey.”
The American drama always has great vitality, gusto
and charm whatever clse it may either possess or lack.
These two pieces made no exception. ** The Wooden
Dish,” by Edmund Morris, was one of those plays
I mentioned in connection with ** Return to Tyassi ™
which fail in the West End in spite of glowing tributes
from the Press. It was a dramatic tale of the sad
conflict between age and youth and the demands of
the latter on the former. Joan Miller, Bessie Love,
Finlay Currie and many others wrung our withers
and our hearts accordjng, doubtless, to the age
group of each one of us listening.

“ Winter Journey,” by Clifford Odets, was a *“ back-
stage ”’ play posing no problems concerning society
and its welfare and containing those two powerful and
popular puppets Sam Wanamaker and Constance
Cummings, as well as Guy Kingsley Pointer, Reginald
Tate, etc. 1 enjoyed both.

- 1 cannot stay on radio drama any longer except

e Poi

Our  Critic,
Reeve Reviews Some
Recent Programmes

Maurice

.

to mention that ** The English Captain ™ also had
excellent qualities, but that ** Mr. Mysterious ™
afforded an exception to an otherwise exceptionally
good month,

Ted Ray for Humour

* Ted Ray Time” seems to have a fair share of
humour whenever I have heard it. Ted himself, with
Harold Berens, should assure this. Audrey Jeans
cfiectively takes Kitty Bluett’s place. Saturday night's
** Variety Playhouse ” always seems a hundred per
cent. better when Vic Oliver is the host and master of
ceremonies.

There have been some irritating changes in the
hitherto fixed times for the presentation of ** Music
Magazine,” ** The Critics™” and Alistait Cooke's
* Letter from America,” either of the original trans-
mission or the repeat. Furthermore, the tepeat
times are distinctly variable and cannot be relied-upon.
Although doubtless plenty of listeners are glad of the
changes, I do hope there are many who, like myself,
have been annoyed and inconvenienced.

" The Adventures of Sherlock Holmes ™ have long
been a classictin their special genre. Like Gilbert and
Sullivan, Oscar Wilde and Dickens, they carry the
Victorian flavour in its most attractive guise into our
more sophisticated age irrespective of the current
fashion in greenback ** whodunit.”” Their charm is
perennial proof of their quality. The present series
has afforded great pleasure to the older listener who
remembers their original appearances in the lamented
Strand, as well as to those unacquainted with them.
The casting of Sir John Gielgud and Sir Ralph
Richardson as Holmes and Watson was sufficient
proof of the importance that was, I submit, correctly
attached to the series. Val Gielgud, John Cazabon
and William Fox complete the almost perfect cast.

Music

Music, too, has been in full spate, as it ever is. I
liked an original programme of French and Russian
numbers conducted by Jean Martinon, whilst the
following week he included that most famous of
modern —40 years old now— masterpieces, Stra-
vinsky's ** Petruschka,” just as lovely in the concert
hall as the theatre. Artur Rubinstein was his ever
brilliant self in a Beethoven concerto and a Liszt
programme. There can be few finer Liszt players
to-day. Moiseiwitsch gave a Schumann recital and
included the fascinating but seldom heard ** Kreis-
leriana.” Here, too, is a master in a certain type of
music.
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The Brenell Tape Deck
THE new Brenell Tape Deck is introduced as a
high-quality unit at a moderate price.

Of particular intercst is ¥he new toggle-action grip
between capstan and pinch wheel which ensures a
tape drive free from slip and which eliminates one
of the major causes of “ wow ' and flutter. The
capstan is directly coupled to a heavy flywheel which
ts driven by a rubber belt from a motor ol adequate
power.

Three independent motors are cmpioyed to cnsure
reliable operation with simple switching. Braking
1s arranged mechanically and gives an effective,
quick stop action with complete freedom from tape
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RD “Junior Mk. Il pre-amplifier respectively.

They are both virtually entirely new designs but
we have used the present models as standards of
comparison to summarise the main improvements.

Amplifier : Total harmonic distortion at 8 walits
now only .12 per cent. Frequency response :
+.25db 20-30,000 c.p.s.  Output Transformer :
Sectionalised and fitted C-core lamination material.
Three alternative output impedance selected by simply
plugging in appropriate impedance plug. Correct
fecdback resistor automatically firted, no soldering
required. Prescnce Control @ Optional presence
control fitted to enablc opltimum performance when
using new G.E.C. " FR ' loudspeaker.

The new Brenell Tape Deck showing underside with swirch interlock.

tearing yet leaving the tape correctly set for immediate
recording or playback.

Three speeds are available
of —
2 hours at 3jin. a second.

I hour at 74in. a second.

4 hour at I5in. a second.

The record/playback head is a high-impedance
type and does not requirc & matching transformer.
It is fitted with a heavy gauge Mumetal screen (o
ensurc elimination of 50-cycle hum duc to magnetic
ficlds from motors. transformers, etc.

The erase head is a low-impedance type which
requires to be fed from a low-impedance winding on
the oscillator coil.

with a playing time

Contro! Unit : Treble control now coatinuously
variable. In the circuit used this results in a more
satisfactory characteristic, lacking the * blare ™
associated with some torms of control when boost
is applied. A switched bass control has been retained
as here the more satislactory characteristic is obtained
with a circuit cmploying switching. Tapc Jacks :
Picviously only included on the Senior model, are
now fitted to the front pancl.

The Main Amplifier costs £16 and the Control
Unit. £9. - Rogers Developments Co.. Rodeveo
}S-Iousg, 116, Blackheath Road, Greenwich, London,

E10.

The tape drive is from left to
right, using the upper track to
conform to British Standards.

With overall dimensions of 15in.
by Il4in,, with 3]in. below deck,
this instrument costs £15.10s.
complecte. — Brenell  Engincering
Co., Ltd., 2, Northington Street,
London, W.C.I.

The RD Junior Amplifier and Con-
trol Unit
THE RD Junior Amplifier and
Control Unit are being intro-
duced to replace the present RD
Baby de-luxe Mk. Il amplificr and

The RD Junior Amplifier and Control Unit.
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PRACTICAL WIRELESS
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METAL RECTIFIERS I

12 Volt

famp. ..
1 amp.

LF. TRANSFORMERS
MINIATURE i x 3 x 1%ins
PRICE 10/6 pair,
WEARITE TYPE 550
445-520 Ke/s. 8/6 per pair
WEARITE TYPE 500
450-470 kc/s. 8/6 per pair,
L CRYSTAL DIODES
Wire ends. Glass ., ..
Type WX.6. Wire ends

6 Velt |

311
8/8 |

16
1/6
TELESCOPIC PORTARBLE
AERIAL MASTS
Made of lightweight but ex-
tremely strong alloy. BExtends
Lo 15ft. Guyed at top and centre.
Supplied complete with all guy
lines. . !
LASKY'S PRICE, 25/-
Carriage free,

25 UNITS.  Combplete
3  valves. New, 19/8.

Secondhand, 15/-.
Carriage, 2/6 each extra.

SUPERIIET COIL PACKS
With Circuit?
No. 1. L.M.S.G. Size :

.S
2iins. With lin. spindie........
No. 2. M.S.8. Size :

4 x 4 x 3ins.

With !in. spindle 18/-

Both for use with 465 kcis 1.F.
LOUDSPEAKERS

First Quality. All 3 ohms speech

coil. Less output trans.

5i 4/6 8in, .

l-l.l’.
with

SED SPEAKERS
8in. With O/Trans. 600Q

8in. Less O/Trans. 600Q..
8in. Less Of/Trans. 1,200
64in. With O/Trans. 6000

PLASTIC ESCUTCHEON
MASKS

With dark screen
12/8 16in.

filter.

12in.

BRIMISTORS
Type CZ.1, 1/8 cach.

CZ.3, 104d. each or 9/- doz.
HIRE PURCHASE
TERMS ON
CERTAIN ITEMS

Down payments can be arrange
to guit you. Send us detalls o
your requirements,

T & PACKING

POSTAGE
CHARGES

(unless otherwise stated)

Orders value g 1/- extra

Lo L g 36 o=

Over £10 carriage free. -

All goods fully insured in transit. -

NOTE—Open all day saturday. ®

Early closing Thursday. -

LASKY"
(ITARROW ROAD) L¥D.,

LASKY'S PAGE OF MONEY-SAVING OFFERS

COMPLETE 5 VALVE RADIO CHASSIS

Brand New and Unused
A C,  D.C. Mains. 200/250
volts.

*LF, 465 ke's. * AV.C.
*4 Watts output,

*3 Station Pre Set.

* Frame aerial,

* Fully aligned

* Chassis size only 10ins,

dition of a Speaker and

T T- X 54ins. Max. height
3 5iins |
Completely  wired and |

6‘ ready for use, with the ad-

output transformer. Two
controls—-Volume and Station switch. Valves used : 10Cl
10F8 or UF4i, 10LDI11. 10Pl4, U404 or UY4l

LASKRY'S PRICE, 89,6. less Valves. Postage 3/6 extra.
PRICE COMPLETE, £5.19.6.

LASKY'S RADIO CONSTRUCTOR PARCELS
NO. 1. A.C. SUPERHET.—4 valves plus metal rectifier. ILong,
medium and short wavebands. In very attractive cabinet. either
walnut veneer or ivory or walnut plastic. For 200/250 v. 50 C.p.S.
All components, valves. mains transformer, cabinet, dial and
metalwork. LASKY'S PRICE, £7.19.6. Post & pkg. 2/6 extra. |
NO. 2. A.C.T. R.F.—3 valves plus metal rectifier. L. & M. wave-

bands. For construction in attractive wood or plastic cabinet, /8%

walnut or ivory finish. For 200250 v. 50 c.p.s. All components,
mains transformer, cabinet. dial and metalwork.

LASKY'S PRICE, £5.10.0. Post & pkg. 2/6 extra.
NO.3.4-WATT A.C. AMPLIFIER.—Uses 1 each 6SL7, 6V6 arid 574.
All components, chassis, valves, output trans., mains trans.

LASKY'S PPRICE. £4.5.0. Post & pke. 2/6 extra.
Instruction Books for the above Kits, price 1/- each.

65/-

3-WATT MIDGET
AC/DC AMPLIFIERS
PUSH PULE.  VERY
HIGH GAIN

Input
100/110  A.C./D.C.
easily converted to
volts. Supplied with cir- i
cuit diagram and full details i
Size : 9 x 4 x 4ing, Uses 2 metal
rectifiers, 1 each RM1 and RM2. Ideal for

EX-AM. RECEIVER TYPE
R.1155

5 Frequency ranges : 18.5-73
Mc s 7.68-3.0 Mc/s :
kefs 3 500-200 kefs
Supplied in maker's
woud transit case.
LASKY'S PRICE
BRAND NEW. £11.19.6.
secondband. Grade 1, £9.19.6
Secondhand. Grade 2, £7.19.8
Carriage 17/6 extra. including
10/- returnable on packing case.

ASSEMBLED POWER
PACK/OUTPUT STAGE
FOR R.1155 RECEIVER )
For use on 200-250 v. A.C. malns.
Complete with 2 valves. In
metal case size : 12 x 7 X 5jins.

E 9/6

keis
original

LASKY'S PRICE
Carr. 5/- extra.
Power Pack as above.
with 64in. D.m.
LASKY'S PRICE
Carriage 5/- extra.

L. & M. WAVE T.R.F. COILS.
With Circuit € pair

L. & M. DUAT. WAVE Supér-
het Coils. Aerial and oscillaﬁm}r
’ir

AERIAL ROD SECTIONS
Steel, heavily copper plated.
12ins. long, lin.-diameter. Any
number may be fitted together.
PRICE 2/6 per doz.~ Post free.

Fitted
speaker,
£5.5.0

ships’ record players. tape recorders, home record 100K. CARBON POTENTIO-

players, baby alarms, ete. etc. Supplied complete, METERS, Less switch.

fully assembled and wired, with 4 valves, §5/-. POST FREE, SPECIAL OFFER. 1/86 each

GANGED TUNING CONDENSERS 0005 MFD. TELEVISI‘QN N S!‘JL?}NIUM
Standard 2-gang. Size : 2¢ x 1} x 24in. lin. Spindle 5/- RECTIRIERS
Standard 3-gang. Size : 2:x 1] x 3in. lin. Spindle 718
Midget 2-gang with trimmers, Size : 1} x 1% x 2%in.
iin. Spindle 7/6

Midget 3-gang with trimmers and perspex cover. Size :
1} x 11 x 2%in. }in. Spindle 12/6

. 7/6 per 1-lb.

| ] II‘I

HAVE YOU SEEN LASKY’S NEW
WEST END BRANCH ?

Everything for the serviceman. * ham * and %'
home constructor. Radio, Television, Hi-Fi,
Electronics, P.A. Equipmeént, Recorders, etc. %

Wharfedale, Stentorian, Goodmans, Baker's.
Leak, Cosmocord, Vitavox. Hunts, T.C.C
Dubilier, Acos, Garrard, G.E.C., W.B., Grundig,
ete.

RESIN CORED SOLDER. reel

SPECIAL OFFER

MOVING COIL MICROPHONES
switch incorporated.
Listed at, £5.5.0.
LASKY'S PRICE, 59/6.
Postage 2,6 extra.

TWO ADDRESSES FOR

‘ Opposite Paddington Hospital. Tel

S,
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PERSONAL

1100, 8.0 kV.
K3/160, 12.8 KV.
X3/200, 16 kV.

CALLERS
42 TOTTENHAM COURT ROAD, W.I.

Between Tottenham Court Rd. and Goodge St, Stns. Tel, : MUS 2605

370 HARROW ROAD, PADDINGTON, W.9.

CUNningham 1979-7214

ALL-MAIL ORDERS TO HARROW ROAD PLEASE
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LYONS RADIO

LTD.

D2pt. M.P. 3, GOLDHAWK ROAD,
SHEPHERDS BUSH, LONDON, W.i2

Telephone : SiiEpherds Bush 1729

BRIDGE MEGGERS.  An  invaluable
testing set comprising a Meg. insulation
tester and a complete Wheatstone bridge
for the accurate measurement of resistance.
Incorporating a constant pressure hand
gencrator, a direct reading ohmmeter which
also serves as a galvanometer of the Wheat-
stono bridge, a dircct reading adjustable
resistance and the necessary ratio and
change-over switches, Testing volts 250 v.
Insulation range 0/100 Megohms. Rosistance
measuring range 0.0 ohm to 999.9 K/ohms.
In good condition and supplied in leather
carrying case. PRICE. L

VIBRATORS. Su\ndald 4-pin.  non-
synchronous type for 24 v. operation. In
good working order. PRICE ONLY 3&-.

post 9d.
SPEAKER GRILLE, Woven melal,
approx. size 16 x 12in., with smart gold

PRICE, 3/8, post paid.
Switch board mounting
proiection pattern. 4}in. dia. Moving iron
type calibrated 0714 amps A.C. or |
First grade meters in maker's original
carton, as new. SPECIAL PRICE ONLY
12/6, post 1/3.

SPECIAL BARGAIN IN VII91's, These
are dirty and marked on the outside but are

sprayed finish.
AMMETERS.

all tested and guaranteed electncally
sound. PRICE for 3, 10/6 ; 6 for 19/6 : 12
for 35/-. |

TIERMOMETERS. Consists of a circular |
glass-fronted dial 2in. dia. with metal
temperature detection stem protruding |
5in. at right angies from back of dfal. The
temperature is clearly calibrated on face
of dial from —70 deg. C. to 50 deg. C. and |
is-indicated by a rotating pointer. PRICE. i

10/6. post 9d

Kit of parts for the simple construc-
tion of a first class ape Deck,
comprising complete set of accurately
machined components with every nut
and bolt and full instructions for r
building a high quality 2-speed Tape
Deck. Very compact, Ilin. x 74in.,
taking 600 fe. reels. Twin Track
recording with the very latest type
High Fidelity Ferroxcube heads (30-
12,000 CfS at 7lin.) High speed
capstan, precision balanced llywheel
ball bearing pressure roller glvmg
remarkable freedom from * wow.
Fitted with the latese Collaro constanc
speed motor.

Price £7.10.0
E.W.A,,

266, Warbreck Drive,

1" Dok & Docker. |

PORTABLE
ELECTRIC

DRILL

200v. OR 250v.AC
COMPLETELY SUPPRESSED FOR
RAQIO AND TV INTERFERENCE

FULLY GUARANTEED
MANY SSORIE

I
SENT POST FREE FOR

DEPOSIT AND NINE FURTHER MONTHLY
PAYMENTS OF [2/6. casH PRICE £5.1.6.

Blackpool

pHONE 58927

RADIOCRAFTﬁd

69-71 CHURCH GATE LEICESTER

| SPARKS’

{

|
|

 February, 1955

W, B SUPPLIES, scue

MANCHESTER 4.

T n MS. —Cash with order. Orders under
add 6d. ; over -, add l- postage.

R Usl\l ORS.-25 assorted,
SUrrnRes-

PRACTICAL WIRELESS

g

CARBON
acket.
RADIO-INTERFERENCE

/-

U

CirRcuTs SORS for all electrical interference, 5~
Tor complete with instructions.

6 SCREWDRIVER  SETS.- detachable
Qur Syp, o only ] hlades (2 standard drivers and 2 Philips’ star
CODSBructo andbook i type)., perspex insulated handle, complete

ments (g8 p, -, Vit She Home | Set in wallet, 78
incorpo, ges g pple. THRIB Y WIRE STRIPPERS. 36: Tyrana
rate: ltogether)""k lightwelght Soidering frons for radio use.

200 9
& oy Irs 230 250 voits, 14 11.

ts. Su
Tosy u%p“ﬂelb. l;'ger:;etf TRP | DUAL-READING MEFERS.—Moving
ANCppifiPment, ", Units. cofl, 0-20 volts, 0-200 volts, complete with
Honal dega',-f;i'ui .. Teads. 10/6.
lavout C- YAXLEY TYPE SWITCHES.—2-pole. 6
*' iagrams ?o:’oé"‘ to-, gf,f,’{"g"lﬂcd | way (2 bank). 2/8 : 4-pole. v midgets.
COIL 0 dullding gy iring 16 5.000¢ wirewound . 1/- each.
Silonarlh detaly ﬁ‘);; 1 Oth}eul? | v —\IRI \lm P (sii}l)b\\l SRS, —Alr spaced.
- et ¢ buildine 55 p
XA Ty P pack ding | RTS8 250 volt 60 mls., 5/ 75
w ot detajis” — FUL consgrye. mis.. 7 8.
Pl VERY "y o CVALVE EQUIVALENTS M ANUAL"
Clig dctaus PARALCLD Latest publication. giving equivalents for
*R \,‘)‘"'; EH RGER building "y bofh csx -Govermment and commercial
tio NP, valves, 5-.
*F&P,;,ugzslstanci ggbjofmlo, ma- | -le-l‘.s TYPE 4-pin plugs and sockels, 1-
RA ;. and - ur  Coda, complete.
o men '{L’;t‘};ﬂt;n-d,“°g how 4 MANSBRIDGE CONDENSERS, 1 mid.
A eoret ple- g volts wol , 6.
*¢ n_\'?},"f W dpn',em SPEAKER FRET.Motal 1200 x 12in.
rated g ! x 12i colo: old) :
vou™ catal arogw’r'y ius- B et in. X 1hins 08 : ol % 12t 8.
CANT ey “hee st 8in. MARCONT SPEAKERS 1n metal case
oALUE, o BETTER | With stand and on/off switch, P.M. type. cx-
The ot ’Ie]p[us[ o OoPs ! Govt., very good for cxtension speakers,
" 00k in 25/-.
st oOf course, e, (2 VALVES. VRS 21 VR92 16 6VEGT
value ored ¢ Ou,p. offe {*’mous fron- American), 6'1
o209, 26, 3/ oer outstanding winy WOou \I) POTS. (5 watts),—I5K,
Aeriaj gy ' 905\50 0035000})650 3073 K, 25K. 113 cach
SUP negres! -_\llqlgcl Radio (illlillllﬂholl Manual,”
21 AC ® 3’9 post paid.
<l Markhoys, g A Loe’”- P.2) | Huge selection of Components and Valves.
' ~ondon, £.17 | All enguiries stamrl)ed addressed envelope,

DATA SHEETS °
SHORT WAVES

All-dry Battery operation. Simplified Band-
Spread Tuning. Latest Eddvstone Plug-in
Coils down to 10 Metres. High-Efiic iency
Pentode Detector Circuit with Dual Control |
Reaction Circuit. Thoroughly Tested.

No. S/W.DX.1. Single Valver.

No S8/W.DX.2. Two-Valver. (Det. plus

peatode output).

Full Size Slmpliﬁed Data Sheet. showing
every detail, plus Descriptive and Opcra-
tiona! Instructions,2/8 each, plus 2id. stamp.

). B. SERVICE =X EypeaT

RADIO COMFONENT SPECIALISTS
MAYPLACE ROAD WEST,
BEXLEYHEATH, KENT.
Phone : BEXLEYHEATH 1000

' Vednesday Hall Day
44, CHURCH ROAD,

UPPER NORWOOD, S.E.l9
Phone : LIVINGSTONE 6222

Wednesday Half Day

All cypes of Valvas Old or Modern Wanted
for Cash. Send Full Particulars for prompt
offler. N.B.—Not Secondhand used valves.

5,

NEW MULLARD AMPLIFIER

The 27in, X 22in. Data Sheet shows in detail
my version of a Tested Practical Layout.
together with descriptive matter and all
values, Etc.. Etc.. of this outstanding
Mullard circuit. The idecal desizn for the
quality enthusiast. Chassis and all parts
available. Data Sheet, Etc. 3/9 Post Free.

Television, Radio,
Record CABINETS
MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS
FOR QUOTATION

B. KOSKIE

MANY OTHER DESICNS AVAILABLYE
Send 2!d. stamp for Latest List.
CoMro NTS AND DRILLLED
CHASSIS SUPPLIED
ORMOND SPARKS (P), |

8. Court Road. Swanage. Dorsce. ]

ASTRAL RADIO PRODUGTS

“ IOME RADIO,” 32-page booidet fully |
illustrated. Slmple wxrlng inst:ructions for

L.

C!ysml 3%«:: 2., 8-Valvers, etC. 2-, |
ostage
Tltl CO1LS for All Dry 2. Band 3, Push- (DEPT. C)

72-76 Leather Lane,
Holborn, E.C.1.
Phone : CHAncery 67912

l:ton4 etc Gspalr postage 6d.
LS A.C. Bandpass 3, 3/3 each,
nosta 6d
FRAML AERIALS, m.w.. 5/-. Postage 1d.
138, THE RIDGWAY, WOODINGDEAN
BRIGHTON, 7
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For the Deaf

IR,~:Your correspondent
E. W. Lark (January issue)

PRACTICAL WIRELESS

~ 5 g

121,
ID)IiSCUSSI0m
Al characteristics  (which  in-

gludes distortion) of 6Vé6
are multiplied, probably by
four. Similarly in regard to

writing of his difficulty in
fitting a relative’s National
Heaith deaf-aid earpiece for
radio reception direct from the receiver may not know
of the several excellent matching devices which are fed
from the " extra speaker” sockets on the set. It isa
simple matter to match either high or low impedance
magnetic or crystal earpieces to the standard output
arrangement of the set. The person using the deaf-aid
earpiece adjusts the volume control incorporated in
the matching device to suit himself.

A most satisfactory type of radio receiver for a
deafened person is the self-
contained battery-operated

[RRYR TN

the two 6J5s used to feed the
6Ve6s.

Example : Two 6J5s feeding
two 6Vés (290 volts cathode-f. output) :

Remove one 6V6 and substitute a KT66.

Remove the 6J5 now feeding KT66 and sub-
stitute 6C5.

(Of course, K and g volts ought to receive attention,
but never mind that for the moment.)

It seems likely that instead of multiplying 6V6 and
6J5 characteristics by possibly four, you now have
four different characters in your output, each of one
only. It may be that by
proper designing, a circuit

portable. Output is ample
for his deaf-aid earpiece
and the built-in speaker is
an obvious advantage to
other people with normal
hearing. The same match-
ing device is used, this being

surplus equipment.

Jrom page iii of cover.

Whilst we are always pleased to assist readers with
their technical difficulties, we regret thar we are unable
to supply diagrams or provide instructions for modifving
We cannot supply alternative details
Sor receivers described in these pages.
UNDERTAKE TO ANSWER QUERIES OVER THE
TELEPHONE. If a postal reply is required a stamped
and addressed envelope must be enclosed with the coupon

far in advance of anything
yet produced can be
evolved on these lines—
the four different valves
cancelling out each other’s
peak tendencies. In any
:  case, using this method on

WE CANNOT

fanee

plugged into two sockets
connected across the pri-
mary of the output transformer in the set.

With a view to a more permanent arrangement, |
should be pleased to hear of a transformer manufac-
turer who can offer output transformers for mains
and for battery output valves with two separate
secondary windings, one to match a 50 ohms deaf-aid
earpiece and the other a 3 ohms loudspeaker.—
P. J. CARTWRIGHT (Stockton-on-Tees).

Changing Listening Conditions

IR—1 hearti[y agree with the letter on p. 761

December issue.

Certainly under to-day's chaotic listening con-
ditions, especially on the medium-waveband, there
is not one set in thé normal commercial range which
could satisfy the discriminating listener. 1 have tried
several very large sets but without success, and
unless the receivers have a variable selectivity switch
and vernier dials there is not much hope to get any
of the stations, especially as the Americans are
occupying just the same wavelength as the Russians,
so that interference and oscillation are provoked.
A good frame aerial could also help to better the
reception, but I am afraid the normal radio trade
makes good business, so why worry ?

Why are so-called international agreements made
like the Copenhagen wave plan, if nobody keeps to
it? Germany, for example, got only VHF-senders
allocated.—A. K. RICHTER (Bristol).

Amplifier Design

IR,—Further to my letter asking if Mr. Hindle
would deal with cathode follower owsput, and
perhaps ‘evolve a circuit. I would like him, if dealing
with the matter, to refer also to what 1 call ** horse
and pony ”’ output.
It seems likely that if, say, two 6V6 valves are
used in pull-push (cathode follower-output) then the

X,

my Williamson (cathode
output) I can accept
much more volume, and the bass is reed-like
instead of muffied drum-like, if you know
what I mean by that—and instead of . one
* brilliance ** there are two ** brilliances,” one being
on the violins and the other nearer the bass. By
that I mean a “realism” in the music.—O. G.
KersLaKE (Orpington).

A Six-valve A.C. Superhet

SIR,—Reference the above set, details for the con-
struction of which appeared in your July issue.

1 thought you may be interested to know I recently
built this set, and after checking, plugged into the
mains, connected a short indoor aerial and switched
on. Without any adjustment whatever, I found 1
was receiving Moscow Radio ‘‘loud and clear.”
1 had not even touched the tuning condenser !

(I have since fitted a ** magic eye ” type of visual
tuning indicator—an idea 1 would commend to your
readers as being a simple yet accurate means of
bringing the circuits into perfect alignment.)

[ consider this a tribute to the soundness of
PrACTICAL WIRELESS circuits and Messrs. Osmor
Radio’s coilpacks and components.—H. SEXTON
(Sanderstead).

High Fidelity

IR,—After reading the most excellent and humor-
ous article on High Fidelity by ** Grid Current
published in your December issue, I feel I must put
pen_to paper and express my views, although they
concur in many respects to those of your critic.

No doubt other * hams ” like myself keep life and
soul together by servicing domestic equipment, and
have encountered the fact that when the equipment
is returned to its expectant owner, he immediately
adjusts his * tone > control, because he does not
like the setting you have left. In many cases the

www americanradiohistorv com
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frequency output response is cul at certain fre-
quencies by as much as 50 per cent. One setting of
this “*tone” contro! may appear ‘“mutlled ” by
one individual, while another considers it to be quite
adequate and correcl.

Now the only solution, # my opinion, for any
equipment to be labelled ** high fidelity ™ is that such
equipment should possess bass boost. treble boost and
both bottom and top cut-ofl contiols or any com-
bination which would contro!l the extremities of the
frequency response.

Possibly in the near future one manufacturer will
strike a note of genius and provide us with a middle-
cut control, just to please the * boys ** who like their
supersonic bangs and screeches alone !

One further note to this epistle is that I am afraid
that 1 fall into the category who delight in volume
when it is therc to use.

I have found that al certain levels the balance of
reproduction is perfect but at higher volume both
bass and high frequencies tend to mingle, particularly
with the reproduction of L.P. records. Many people
think this is due to the loudspeaker, but herc aga:n
1 do not agree. The American trend to this problem
was partly solved by a Phono-preamp circuit which
appeared in a recent American publication. The
controls consisted of two rotary switches with 10
different sclections, cach of the selections being coded
by letters. The article provided a list of both British
and American labels together with the code letters at
which the switch selectors must be set when playing
each particular label. This of course compensates
for the different recgrding characteristics of each
particular label.

However, the question of high tidelity is not solved
at any one end of the equipment alone, as the question
remains entirely with the person who operates the
controls.

In finishing, 1 feel T must congratulate both you
and your staff for providing a most enjoyable yecar
of really first class publications. 1 can only add that
I hope that PracticaL WireLEss has a most successiul
year in 1955.—B. G. HAVENHAND (nr. Royston).

1IR,—1 agree with the comments of your corres-
pondent, Mr. S. T. Pinder, in his letter in your
January issue and in connection with my contribu-
tion ** What is Hi-Fi? > For any degree of pleasur-
able listening. balance is perhaps onc of the most
important matters, but the Hi-Fi enthusiast
usually claims a large measure ol a reality of
reproduction.

We have heard in a number of recent demonstra-
tions some astonishing reproductions of percussion,
broken glass, and other '* noises,”” but somchow
although one admires the accuracy of such repro-
ductions there appears (o be still something lacking
in the reproduction of certain musical instruments
and orchestral effects. This in spite of assumptions
that extended range covers harmonics, and deals

PRACTICAL WIRELESS
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with transients, and that cross-modulation ~and
phasc distortion is not present.

One is left with a feeling that in many cases the
extension of the top range has satisfied the Hi-Fi
enthusiast that he has put realism into his repro-
duction. )

A non-technical but keen violinist recently suggested
to me that Hi-Fi reproduction now gave a fairly
truc rendering of violin tone in a general sort of way,
but it was still incapable of giving reproduction
which would discriminate between the tonal qualities
of a good viotin played by a master and an inferior
instrument. It would be interesting if some of your
readers with a keen musical car and some knowledge
and experience of instrumental work, would give
vs their considered and critical opinion of Hi-Fi
reproduction such as is so called to-day.

Are there still some fields to conquer in this
direction 2—* Grin CuUrriNT 7’ (Middlescx).

Series Modulation

IR, —Your correspondent C. McLean in the

Deccmtber issuc of PRACTICAL WIRELESS uses the

subject of series modulation as a plea for the granting
of higher gower.

1 should like to draw his attention to your article
in the November issue, which gives some good
examples of modulation at a very reasonable cost to
anyone wishing to build them. The most rcasonable
one teing of course, clamp modulation, and, if Mr.
McLean will also consider it, there is NBFM. Any
of these will modulate a full 150 watts
efficiency, enough for the nceds of the most exacting
amateur.

On the subject of higher power, 1 would rather
suggest a decrease to something like 75 or even 50
watts maximum, and if your correspondent should
ever visit this country and listen to the 14 Mc/s *phone
band when the DL4 stations are in full swing with
their BC610 and ET4336 transmitters, he will sec my
point of view.—K. SmeTtHUrsT (DL2UY) (B.A.OR.
39).

Modern Reflex Receiver

IR,—1 built the *“ Modern Reflex Receiver,” two
months ago. for use on A.C. mains with a trans-
former for supplying the heater current. On moving
to my present address, | found that the supply was
D.C. As the normal current dropper was rather
large and would not fit into my cabinet, I tricd a
60 watt bulb in serics with the filament and
found that it worked excellently, the supply becing
230 v. D.C.

I have now fitted the lamp to the set and so have a
compact reading lamp and wireless.

Perhaps other readers will find the above suggestion
useful. The set gives good volume on all stations,
using the fender as an aerial. The set measures 7in. x
7in. x 4in.—H. Parker (Clacton-on-Sea).

. Editoria} and Advertisemeut Offtces :
* Practiosl Wireloss,”” George Nownes, Ltd., Tower House, Sonthampton Street, Strand, W.C.2. 'Phone : Temple Bar 4363,

Telograms :

Rogistored ai the G.P.0. for tr

Newnes, Rand. Loadon.
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The Editor will be pleased to consider articles of a practical nature suilable for pubdlication in * Practical Wireless.”
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MONTROSE

MULTIMETER

MODEL 44A

7 Ranges—Voltage : 0-6-30-150-300 Volts AC. &
Current : 0-30 mA-300 mA-3 Amperes } D.C.

Circuit Tests—Self-contained, easily accessible 1} v. cell
Pin 3 provides quick continuity testing.

m[]nTR[]SE Reliability—Robustly built moving iron movement, designed

¥ = be e e to stand up to everyday use.

f Convenient pocket size—Weight 8 oz.

| MULTEME TER : !
AA\E!MENGLAND_ Price £2. 10. 0. Prompt delivery.

LiFan N3

4
Please note that other Taylor instruments are available on * no
interest ' Hire Purchase on a 3 months’ credit scheme. -
Alternative Hire Purchase terms for 10 and 15 monthly instalments,
some typical examples are :

' 3 MONTHS 10 MONTHS 15 MONTHS
120A Multirange Meter 1,000 o.p.-. Deposit £1.8.6. And 3 Deposit 19/5. And 10 Deposit  18/5. An
C./D.C. pocket size. 21in. scale monthly payments of monthly payments of 19/1. monthly payments or 13/6

Cash Price £8.10.0. £3.0.7.

71A  Multirange  Meter  Portable. Deposit, £1.17.8. And 3 Deposit £1.5.8. And 1) Deposit £1.5.8. And 13

1,000 o.p.v. A.C/D.C. 5in. scale monthly  payments of monthly  payments of monthly payments of 17/9.
Cash Price £12.10.0. £3.19.8. £1.5.1.

66A Signal Generator 100 Kceis— Deposit £2.17.0. And 3 Deposit £1.18.0. And 10 Deposit £1.18.0. And 15

160 Me/s. Cash Price £18.0.0. mom.hly payments of mom,hly payments of momhly payments of

Write for literature. £1.18.3. £1.7.1.
TAYLOR ELECTRICAL INSTRUMENTS LTD.
Montrose Avenue, Slough, England. Telephone : SLOUGH 7,I3§J/3

—  WEYRAD ® T/V TECHNOLOGY :-“:;‘

® RADIO ENGINEERING

SIGNAL e ELECTRONICS

® RADIO SERVICING

A T s ' There's a big future in T/V and Radio. Act now !
increase your knowledge. Back up experience with

asound theoretical background. I.C.S. offer courses
of instruction in—
T/V TECHNOLOGY

Improved versions are now in large-scale produc-

tion. A number of modifications have been ADVANCED SHORT-WAVE RADIO
introduced in the circuit which provide superior RADIO ENGINEERING
performance and higher efficiency. sﬁg:& SERVICE ENGINEERING

- Fundamental coverage 100 Kc¢/s-70 Mc/s. Calibra- ELEMENTARY ELECTRONICS

FREQUENCY MODULATION

1.C.S. will also coach you for the following
examinations —

tion accuracy +2% on all bands. R.F. output
«C.W. or M.C.W. to co-ax. cable. Separate fixed

AF. output. Controls on front panel—range B.L.RE. ; P.M.G. Certificate for Wireless
switch, attenuator, tuning, modulation on/off Operators ; Radio Servicing Certificate
and mains on/off. (R.T.E.B.) ; C. &G. Telecommunications, etc.,
etc.
Fitted in stout metal case finished cream with EON’T DELAY—WRITE TO-DAY for free descriptive
b P anel i natural ooklet, stating which subject or examination interests you.
|eathe'l' handle_ Front p black with Fees include all books needed. Examination students coacyhed
lettering. ) until successful. Reduced terms for H.M. Forces.
S.G.M.l.—Mains operated with double-wound Dept. 170D, I.C.S., 71, Kingsway, W.C.2.
et

INTERNATIONAL CORRESPONDENCE SCHOOLS i
(Dept 170D), International Buildings, Kingsway,
London, W.C.2. |

impregnated transformer.
S.G.B. l.—Alil-dry battery operated.
{llustrated Leaflet, 2d.

WEYMOUTH RADIO MFG. CO. LTD.

| CRESCENT ST., WEYMOUTH, DORSET
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YOU RS for only

s 6 monthly
payments oi
12/-

Postage, packinT &
insurance 1/6d.

Cash
Price
70/-

LOW
VOLTAGE

QUICK, SURE
SOLDERING

LOW CONSUMPTION

NOW! The Primax Instant
heating solder gun with exclusive alloy

tip. Never needs re-tinning. Beautifully bal-
anced, with auto trigger control, it heats
instantly—uses current only while actually
soldering.

A ROBUST ENGINEERING JOB for

The PRIMAX Balanced Grip
~on. Solder Gun

A.C. only,
50/60 C.P.S.

Obtainable on the above terms ONLY FROM

- AUSTIN, KAY

B7J ’

408 STRAND, LONDON, W.C2

& CO.
LTD.

PRACTICAL WIRELESS
| geezrem SUPERIOR RADIO SUPPLIES s

PROFESSIONAL and AMATEUR |

February, 1955

!'"'"CONSTRUCTORS!!!

THE SUPERIOR T.R.F. RECEIVER (BUILDING COST £7/5/=). Buitable
AC. Mains 220/240 volts. Medium and Long Wavebands,  Attractive
walnut veneered cubinet fAnished two contrasting colours. All brand new
components, avaltable individually for coustruction, Valve linc-up:
6807, 8307, 6Vigt, GX Jet. Complete construction hooklet with theoreticat
and pructical diagrams, nlso price list of recommended parts. 1/6 post free.
THF SUPEREX * ATTACHE * ALL DRY PORTABLE (BUILDING COST
£7715°-). Arcally superp 4 VALVE SUPERHET receiver, giving first-class
resulty bn Loug and Mclium Wavetnods. Cabluet is compact {Size 114in.

8:in.c42in.) of nttuche case type. covered twin colours, bigh quality
lentherelte. Weight complete receiver lees batterles 8lbs. Al compo-

nents el ade : OSMOR HIGIL ¢ COILS and FRAMD-

AERIAL, P Midget 1LE.T.s. Provision also made fur 7in.
ti 3 Ive line-up : 1R5, 1T4, 185, 5V4. Seud for BOOK-
og full building details and practical wirlog disgrams. 16 post

3 .
THE SUPEREX UPRIGHT PORTABLE (BUILDING COST £7/15/-
Chassis aseembly and cotaponents almost identien! to attache maode] with
exeoption of cahinet. Thiy is of the upright morel with large speaker aper-
ture lu front, dial and coutrols und r lift-up lid in top of cibinet. Covered

twin colonrs. lentherette, Cabinet size : 10)In. x8iin.x4{in.  Send for
BOOKLET. 1/8 post iree.
S.R. 2-4 WATT AMPLIFIER KIT | BUILDING COST £4/15/-). Designed

on attractive lines and incotporatiug Basy, Treble. Middle. and Volume
controls. Suitable for most tyjes plek-upe.  Chassis hamner-finished
mottled grey or bronze and given professional finikh with engraved coutrol
knobhs. Complete P.U. anl L.S. panets, O/P Translormer, Mains Trans-
formier. ete. Valve line* 630:7, 6X3g1, 8Vhigt. For A.C. Mains 210/240
volts. Send for LEAFLET giving boe coustruction details. 8d. post free.
The ubove amnplifier 1+ available ready built aud tested, price £5/5/- post
free.

TLarge range of Radio and Television cotapoteuts and rpeciul purpose
valves at cotnpetitive prices.

TERMS : Cash with order or C.0.D. Extri churve for C.O.D. Please
add posiage. (U.K. aud N. freland only.) OPEN : 9 a.m. to 4 p.um.
Mouday to Saturday, 1| p.au. Thursday. PERSONAL CALLERS
WELCOMED.

SUPERIOR RADIO SUPPLIES
37, Hiliside, Stonebridge, London, N.W.i0,
Phone : FLGor 5644.

The Walk-around Shop

has a fine display for New Year customers

Here’s a selection :-

RECEIVER UNIT Ex-TR1143A. Suitable for conversion to
2 metres and F.M. Wrotham. Circuit diagram free.
valves, 9/- post paid.

TRANSMITTER UNIT Ex-TRII43A. Suitable for conversion
to 2 metres. Circuit diagram and coil conversion details supplied
free. Price, less valves, 5/- post paid.

AMPLIFIER UNIT Ex-TRII43A. A 3.stage transformer
coupled amplifier. Push pull YT52s output to modulate push pull
Y T50(z. Circuit diagram free. 4/6 post paid.

R.F. UNIT (Ex-BC800).

Can be converted for use
on 2 metres or 70 cm.
Contains (3) 956 valves, etc.
Brand  new’ in tropical
packed -cartons.

PRICE |7 /6 post paid.

VALVES. 65N7gt, 6/9 ; 255N7gt, 6/9 (Ex new
surplus units). 807 (American), 8/6 ; 807 (VT60A),
%/3. Disc-Sealed Triode (Lighthouse tube GL446A (19E4)) Boxed.
New, 25/-. All post paid. Ericsson Counter Yalves (Decatrons)
type G.C.10A, 10/-. ALL HOME CONSTRUCTORS should
send for full details of the '* Medresco '’ Deaf-Aids which can
be converted into many interesting devices.

by experts) complete with Crystal Microphone and incorporating
three Miniature valves are a wonderful bargain at only 27/6 each.
Postage 1/-.

See our advertisement on Page 60 of ‘‘ Practical Wireless ' _issue
dated january, 1955.

NOTE : ORDERS AND ENQUIRIES TO DEPT. 'P." We have
a well organised Post Order Dept. giving prompt servica.

PROOPS BIRIOJS]. WL IYD AT ehamrO 11

52 Tottenham Court Road, W.1i.
Shop hours 9-8 p.m. Thurs. 9-1 p.m. Open all day Saturday.

|

Price, less |

SOUTHERN RADIO’S WIRELESS BARGAINS

TRANSRECEIVERS. Type ‘' 38°' Mark Il (Walkie-Talkie).
With 5 valves and ready for use. Metal carrying case. Less externai
attachments. 30/- per set.

TELESONIC 4-Valve Battery Portable. Complete with Hivac
Valves. In Metal Carrying Case. Simply converted to Personal
Portable. £2 including Conversion Sheet.

TRANSMITTER-RECEIVERS, Type ‘' 18 *' Mark lil. COM-
PRISING SUPERHET RECEIVER and TRANSMITTER. TwO
UNITS CONTAINED IN METAL CARRYING CASE. Complete

8-Valves. £4/10/0.

RECEIVERS TYPE ‘109 . £-VALVES WITH VIBRATOR
PACK FOR 6-volts BUILT-IN SPEAKER. 1.8 to 8.5m¢/s. Contained
in Metal Case. Perfect. 100 ONLY. £5.
BOMBSIGHT COMPUTERS. Ex-R.AF.  New.
Gyro Motors, Rev. Counters, Gear Wheels, etc. cte.
Model Makers, etc., £3/5/0, plus 10/- carriage.

Contains
Ideal for

CRYSTAL MONITORS. Type 2. New in Transit Case. Less
Crystals, 8/- each.
LUFBRA HOLE CUTTERS. ADJUSTABLE fin. to 3lin. For

Metal, Wood, Plastic. ecc., 6/6.

RESISTANCES. 100 Assorted. Useful Values, Wire End, 12/$
per 100.
CONDENSERS. (00 Assorted. Mica, Metal Tub, ecc., 15/- 102.

PLASTIC CASES. 14in. by [0fin.
Photos, Display, etc., 5/6.

STAR IDENTIFIERS. Type | A-N. Covers both Hemispheres.
In Case, 5/6.

CONTACTOR TIME SWITCHES. Complete in Sound Proofl
Case. 2Impulses per sec. Thermostatic Control, 11/6.

REMOTE CONTACTORS for use with above, 7/6.

Transparent, Ideal for Maps,

| MORSE TAPPERS. Standard Type ex-Govt., 3/6. Heavy Duty

‘ MEDRESCO " Unics all in perfect working order (checked | Dupe

D ", 8/6.
BUZZER, 6/9.
MAGNETIC RELAYS SWITCH. Bakelite, 5 ¢/273, 2/6 each.
METERS AND AIRCRAFT INSTRUMENTS. Only need
adjustment or with broken cases. TWELVE INSTRUMENTS
(including 3 brand New Aircrafc Instrumencs), 35/- for TWELVE
ITEMS.

COMPLETE MORSE PRACTICE SET with

Postage or carriage extra.  Full List of RADIO BOOKS, 2!d.

SOUTHERN RADIO SUPPLY LTD,

11, LITTLE NEWPORT STREET, LONDON, W.C1
GERrard 6653.
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.
, Bargains
RACK SIZE CHASSIS.—17in. long x 2}in. deep x 12in., 16/6;
x 10in., §5/-; x 8in., 4/-. P. & P. I/-" All 16 s.w.g. ALI.
POCKET VOLTMETERS. Dual range, 0-15 v, and 0-250 v.,
345 O.P.Y.,, M.C. Worth 50/-. Our price 17/6 post free.
CRYSTAL HAND MICROPHONES. High quality,
very sensitive. Chrome finish, complete with screened lead
and standard jack plug. _Qur price only 25/- ea. Few only.
VALVES. B7G base, IT4, IS5, IRS, 1S4, 354, 3V4, 7/6 ea.,
or 4 for 27/6. 807's, 10/~ ea. or 2 for 17/6. Most of the 1.4 v.
B7G range avaifable at 8/6 ea.
HEADPHONES. Low resistance type CLR No. 3, 9/6.
DLR No. 2, 13/6. High resistance CHR Mar 2, 17/6, and the
most sensitive of all DHR, No. 5B, 18/6 per pair. P. & P. 1/- pair.
METERS.—0-5 ma. 2in, square, i0/-. 0-50 ma., 7/6. 0-10 A,
D.C., 7/6. 0-1 ma., 20/-. 0-350 ma. thermo., 7/6. 0-4 A,, 5/,
21in. flush 0-100 ma., 0-10 ma., 12/6 ea. Germanium Diodes,
2/ ea., or 6 for 9/-. Deaf-Aid Crystal mike units, 12/6 ea.
V.H.F. FANS. Air Space Co-axial Cable, |50 ohm, good to
600 Mc/s ; normal price, 3/11 per foot. Our Price, 20 yard
coil, £k, Very limited quantity available,
FISK SOLARISCOPES.—Complete with charts. Give
World time, light and darkness paths. Invaluable to the DX
man. List 21/-, our price 7/6, post free.
PANL Home Crackle. Black, Brown or Green, 3/- tig.
P. & P. 8d.
TEST METER. 7 ranges as follows : 1.5v, 3 v, I50 v, 6 ma,,
60 ma., 5,000 ohms, 25,000 ohms, 21in. Dia. scale M.C. meter.
Rotary selector switch. Black bakelite case, 6 x 4} x 41, fitted |
with removable lid, also provision for internal batts., ranges
can be easily extended. Bargain Price, 30/-, plus 1/6 post
NEW MULLARD QUALITY AMPLIFIER. Chassie
and all specified parts, available from stock.
Postage free on all orders over £1 except where specifically
stated. PLEASE PRINT YOUR NAME AND ADDRESS.

C. H. YOUNG, G2AK

All callers. Mail Orders to Dept. *“P "
t10, Dale End, .+ 102, Holloway Head,
Birmingham 4 (CEN 1635)  Birmingham | (MID 3254)

Fnest Taltering Always specify

ERSIN MULTICORE to be precise

Wherever precision soldering is essential, manufac-
turers, engineers and handyrhen rely on MULTICORE.
There’s a MULTICORE sOLDER just mdde for the job
you have in hand. Here are some of them.

SIZE 1 CARTON

4 specifications for

TAPE SOLOER
MELTSTY:I":If
A MA g

radio enthusiasts. = Real tinflead sol- ®oiiteeey
¥

“ der containing
5,_ cores of Ersin
Flux. Needsno

e,

soldering iron

HANDYMAN'S or extraflux.
CARTON
Suflicient for .
200 average PER CARD

Joints.
" 6d. :
BIB WIRE STRIPPER AND CUTTE

For stripping invulution
without leaving

The 3 in 1 tool. .
i S r
without nicking wire, cutting

rough edges and splitting 3,6 EACH

extruded flex. e

MANUFACTURFRS ARE INVITED TO
WRITE FOR DETAILS OF BULK PACKS AT BULK PRICES

MULTICORE SOLDERS LTD.

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3635)

—e=DcE

[621 ROMFORD RD. LONDON, E.12. |

T.V. TUBES £5 — 12"

THREE MONTHS' GUARANTEE ON EMISSION
Mazda CRM121—A or B.—A few other types available. As
we have been selling for the last three years. Picture shown to
callers. INSU-Carr. and Packing 15/6 extra.

TEST TURES 30/-.—Most makes and types, all work Fcrfeetly.
but have Cathode to Heater shorts or slight burn, ideal for
testing or spares. Insured Carriage 15/6.

AMPLIFIERS, 77/6.—Push-pull. 4 valve and rec. Full tone
range, variable.  Output 3-7-15 ohms matching! = A.C. or
Universal. Ready to plug in. Post 2/8.

AMPLIFIERS, 57/6.—4 watts, 3 valves. Switched tonerange
2-5 ohms output. Good quality, A.C. or A.C..D.C. Ready to
plug in.  Post 2,6,

AMPLEIFIERS, 7 6.—Ex-W.D. Less valve. Complete with
FREE Drawings. Post 1'6.

T.V., 12in, CH: N. 97 6.—Complete chassis by famous
manufactuarer, easily adapted to Channel 3. R.F. E.H,T. Unit
included. Drawing FREE. asily fitted to Table or Consul
model. Owing to this ch being in three separate units

(Power. Sound and Vision. Time-
basc), inter-vonnected THIS
CHASSIS IS TLESS VALVES AND
TUBE, but see our catalogue for
cheap valves. Our £5 Tube fits this
Chassis. List of valves by request.
Carr. 5/-.

RIPPINGILIL * FYRESIDE
HEATER, 77/6. —For the home,
works or office. Although these are
used ex-W.D. they have all been over-
hauled and work perfectly (Paraffiin).
Carriage 2/6.

ILT. RBATTERY BARGAINS,
1/9.—All dry I1,.T. 15 and H.T.
minimum 40 volt tested, 3/9 : 60 volt + 1.5 L.T. All-Dry, 3/9 ;
67 volt H.T. Personal Portable type. 3/9 ; 60 volt H.T., 5/9 :
87 volt+64,5 volt +4} volt, size 9in. x 41in. square. 3/9. Inert
cells, G.E.C. 3 volt twins, 1/- ; P. & P. 1'9 on H.T., 8d. on L..T.
and cells. Plugs for Batts., 6d. each. Send 2d. stamp for
Catalogue.

NZ ZClL Mk. ll——

_TRANS-RECEIVER COMPLETE
Comprising of Brand New Set complete with €.3 volt
Valves and built-in 12 volt Vibrator Power Unit. Frequency
2-8 M/cs. 2 Headset, 4 Mic's, 2 control units, 2 cofls (70
yds.), wire eonnectors (each Control Unit incorporates

a key).
CARR. PAID £15.15.0 IN CASE.

22 SET.—Trans-Rec. complete with 12 volt Vibrator.
Power unit (separate). covers 2.4.5 Mc. 4.5-8 Mc., £4.17.6,
carr, paid. Circuit diagrams. 2/6 each.
48 SET.—Canadian Walkie-Talkie. separate TX and RX
in common case which has space for batteries. Covers
6-9 Mc. range 15 miles, complete with valves and aerial.
Carr. paid £4.7.6. New condition. Circuit diagram, 2/-.
8 SET.—Similar set to above " 48 "' but W.D. British.
Covers 6-9 Mc, all as above. Complete valves and aerial.
£3.7.8 carr. paid. Circuit diagram, /-,
38 SET.—~Walkie-Talkie, 6-9 Mc, range 15 miles. Overall
size, 8in. x 4in. (120 volt H.T. battery, 3 voit L.T. not
included). Complete with valves, 39/-. Ciréuit diagram. 1/-.
T.1403.—New TX in grey steel cabinet, approx. 20in. x 14in.
X 12in.  Covers 2-9 Mc, Crystal (not included). Valve
line up 26V6, 1 EBC33, 1 807. Less valves. Price £3.7.6 carr.
paid. Circuit, 2/8.

VALVES &=
ALI, GUARANTEED. EX-GOVT.

EF50 4/- | EF5(Sy1)8/3 | SP6l 2/8 | SP41 2/6
SRon & | By Ze |edmon I SN 9%

E - | 6H6(M - -
EF36  4/8 ﬂ( 2 '7‘;2 EF54 5/- | EF39 7-
EC52 5/- 4/ | EL32 7/- | EL33 18/~
EBC33  7/8 %~ | 6AM6  7/8 | 6AL5 7-
6BW6  §/6 7 | 9BW6 88 | R19 13/-
1T4 7/- ; ol | 15¢ 7/- | 185 76
354 716 | SV 3A4 7/6 | CV63 5/
VU39 8¢ 8/8 | 574 8/8 | 5U4G 9/-
6X5 718 8/6 | 807 6/~ | HL2 2/6
Pen220  3/- 6/- |Ccv173  9/8 | VULl ‘-
vUI33  3/- |Uu 716 | 6K8 1Y/~ | 6K7 6/-
6Q7 8/6 8/6 | VR116 4/~ | 35L6 8/6
50L6 8/6 | 8/6 | 1246 7~ | 12994 g~

Idlesbrough),

Radio ernment Surplus Eleetrical

FREET, MIDDLESBROUGH
Telephone : MDD 3418
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LOUDSPEAKERS repaired promptly
MODFL LOUDSPEAKER SERVICE,
Bullingdon Rd.. Oxford.

AMATEURS.—Valves, Meters. Spares.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES : 5- per line or part
thereof, average five words to line,
wminimum 2 lines. Box No. 1/- extra,
Advertisements must be  prepaid
and 1o Advertisement
vanager, rtical Wireless,”
‘Tower  House. hampton  St.,
Strand, London, W.(C.2.

addres~ed

50 ASSORTED CONDENSERS and |
Resistors. all good values, for 5/6; |
6AM6 Valves. 5/6. S.A.E. llsts. |
E.S.S.,, 133, Leavesden Rd.. Watford.

ARE YOU STUCK on Electrical or
Radio Control? Large stock of
Transformers, Rectitiers. Lamps.
Rotary Converters. Motors. Technical

Books. S.A.E. for bargain lists.
LAWRENCE, 134 Cranley Gardens,
I N.10. (CLI. 6641

|

for sale. cheap; s.a.e. for list. Box
No. 252. ;
GERMANIUM DIODES, 1,- each.
Quantities cheaper. BDC. 591, Green
Lanes. London. N.8.

EVERYTHING for radio construc-
tors. Condensers, Coils, Valves, Re-
sistors, etc. Seund stamp for list.
SMITH, 98, west End Road, DMore-
cambe. Quick service.

WINWOOD FOR VALUE. EF91.
EB91, 6 for 32/6; EF37a. 8/-; 6K3.
807. 6SN7, 6SL7, 6\’6M 7/6 each, 6
tor 41/6. New stock. ‘25m1/25v and
50mf/50v. 16,. doz.; 450v Electrolytics. |
8mf{ 1/6, 16mf 2[4. 8xlémt 3/6,
16x16mf 3/9, 32x32mf 4/9, 0.1-350v
6d, 500v 7d., .05-500v 7d. Full de-
tailed lists available,. WINWOOD. 12,
Carnarvon Road. London, E.10. (Mail
only.) ol B
ELECTROLYTICS capacity, voltage,
size. type of mounting price, post
paid, 8. 450v, 1 x 2, elip, 2/-; 59,
12v, § x 1§. tag, 1/6; 150, 25v, §{ x
1i. clip, 2/-; 250, 12v, # x 11, wire,
2/3; 40 + 40, 275v, 1§ x 2, clip, 3/3;
24 4+ 24 4 16 350’4"5\ 1§ x 2, clip.
4/9 60 -+ 200, 275/350v, 1§ x 14, clip,
6/6; 4, 150v, & x 1%, chp, 1/1; 500.
12v, 3 x 13, tag, 2/3; 150, 25v, § X
clip. 1/9; 32 32, /4"5v 1,‘ x
2. clip, 5/ 8 + 16, 450/5"5v 1 x 2
clip, 4/-; 2 450/525v, ¥ x 14, tag
1/6; 8, 430 o L2} chp. 1/9; 32 +
32, 450/525V 1¥ x 3. W/E, 5'6; 16
' 16, 450/525v, 13 x 2. W/E, 4/6;
1,000 + 1,000, 6v. 1 x 3. Lug. 3/3;
all alicans. Some with sleeves
all voltages wkg., surge where
‘marked, new stock, guaranteed.

Set of 3 Components comprising line
output trans, with EH.T. wmdmg to

give TKv, using EY51 (heater w! ind-
ing for EY51 also included), and
fitted with width control. Scanning

coils. low impedance line and frame,
focus coil high (10, 000 ohms). Set of
3. 42/ plus 2/- postage. Diagram of
line trans. supplied. Mains Trans
PRI 0-210-240. SEC. "500"50\/ 80ma;
6.3v, 2.5a; 6.3v. 0.6a. 12 Loud-
speakers 63in. P.M.. New, boxed, 14/6
post paid. RADIO 'CLEARANCE
LIMITED. 217, Tottenham Court Road,
London, W.1. {Telephone: Museum
9188.)

 SITUATIONS VACANT

The engageme'nt of persons ansivering these
advertisements must be made through a lLocal
Office of the Ministry of Labour or a Scheduled
Employment Agency if the applicant is a man
qoed 4. inclusive, or a woman ag 8-59,
inclusive, unless he or she. or the emploument,
i~ ercepled from the monslans of the Notificu-
tion of Vacancies Order, 1852
T/V AND_ RADIO.- -\.M.Bril.I.R.E.,
Citv and Guilds. R.T.E.B. Cert.. etc..
on ““no pass—no fee’’ terms. Over
957; successes. Details of exams.
and home training courses in all
branches of radio and T/V; write for
144-page handbook—{ree. BAICE T
(Dept. 242G), 29, Wright's Lane,
London. W.8. —_—
A. M 1. Mech.E AM.Brit.1.R.E.. City
and Guilds. cte. on ‘" no pass—no
fee ' terms; over 957 successes. For
details of exams. and courses in all

branches of engineering. building.
etc., write for 144-page handbook.
free. B.I.LE-T. (Dept 242B), 29,

annts Lane London, W8
CITY AND GUILDS (Electncal etc.)
on ‘*no pass—no fee ' terms, Over
959 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. 2421), 29,
Wright's Lane, London, W.8.

| only. prompt cash.

VALVE BARGA!NS 1R5. 1S5, 3Vi4,
6/- each, 1T4 5/-, MISC. BARGAINS. |
Germanium Diode. 1/3; cabinet, wal-|
nut veneered, ideal for that sparc set |
or bedroom radio with s/het. chassis |
and dial and 3 knobs, 18/-, cabinet
separate 16/-, Dim, 12 x 6 X 6. Al
items new., money back guarantee,

Post paid. A. BLACKBURN. Central |
House, Bury Wharf, Bury St |
Ruisiip. Mdx.

VALVES, New. Tested and Guaran-
teed. Matched Pairs, KT66, 25/-;
6V6G and. GT. 17/- per pair. 6K8G.
6Q7G, 6SNTGT. 6SL7GT. 6AT6, 6BEG.
6BR7, 6BST. 6SA7, 6SJTGT. 6SKT.
6X4. 6X5GT, 8/-; 1R5, 1T4. 185, 3v4.
6AMS6, 5763, Y63. 6U5, 7/6;

EZ40, KT33C. 25A6G. 12AT7, 8/6;
PL81. PL82. ECL80, 1H5. 1N5, 10/6;
12AX7. 6/3. Coax cable, stranded.
75 ohms {in., 6d, yd. R. J. COOPLR,
32, South End, Croydon, Surrey.
{CRO. 9186.)

ALL TYPES of Valves required for
cash. Siate guantity and condition.
RADIO FACILITIES LTD., 38. Chal-
cot Road N.W.1. (PRImxose 0090)

VALVES WANTED EBY91. EF80, |
ECLS0, PL81, EY5]1. and all TV. types,
5Z24G. 6Q7. etc.. etc. Brand new

Send us your |
offers. RADIO HAM SHACK LTD.,
155. Swan Arcade. Bradford. 1.

WANTED, Valves 5Z4. ECL80. EY5!. |
EF80, KT66. 6U4GT. KT61,. and all

T.V, types; also P.M. Speaker Units.
34in., 5ir.. 6}in.. 8in., 10in.. prompt |
cash. WM, CARVIS LTD., 103, North
St., Leeds. 7. |
AUCTION SALE Exeter. late Jan..
Electrical Components Postal bidsl
accepted. Catalogue $d. from SAMP-

SONS. Auctioneers, Dawlish. Devon.

ALUMINIUM CHASSiIS made to vour
&

requirements; 16 18 gauge, any |
quantity, large or sma'l. We will!
be pleased to quote. MACHINE

CONTACTS. Building 336. Hurn Air-
port, Christchurch. Hants.

AMERICAN MAGAZINES.—One-vear
* Audio Engineering.” 35/-, spccimen
copv, 3/6; °* Popular Science,” 28/6;
“ High Fidelity.” 50/., specimen copy,
4/6. Free hooklet '‘quoting others.
WILLEN LTD. Dept. 40, 101, Fleet
Street, London. E.C.4.

BOOKLETS, ° How to Use Ex-Gov.
Lenses and Prisms.” Nos. 1 and 2,
price 2/6 ea. Ex-Govt. Optical lists
free for s.a.e. H. ENGLISH, Ray-
leigh Rd.. Hutton. Brentwood. Essex.

I.P.R.E. TECHNICAL PUBLICATIONS.
6.500 Alignment Peaks for Super-
heterodvnes. 5/9. post frec. Data
for constructing TV Aerial Stxennth
Meter, 7/6. Sample copy The
Practical Radio Engineer. quarterly
publication of the Institute, 2/«
membership and examination data.
1/.; Secretary, LLP.R.E., 20, Fairfield
Rd., London, 8
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THE ‘' BRENELL ' TAPE DECK in-
corporates many 1mportant design
features originally developed for the
famous Sound Master. A new toggle-
action grip between capstan and
pinch wheel ensures a slip-frec tape
drive and el‘minates the chief cause
of " wow " and flutter. Thre¢ motors
are used and the highly ingenious
interlocking switching gives instant
control of the tape drive in either
direction without the slightest risk
of damage. Three speeds are avail-
able 3%in., 74in., and 15in. per
second with a playmg time respec-
tively of 2 hrs., hr. and
30 min. The Brenell Record ‘Play-
back head is a twin-track high-im-
pedance type requiring no matching
transformer, Due to its exception-
a'ly small gap it will extend the
rrc uency response to at least 11

s at a tape speed of Tiin. with
a su'tabk\' corrected amplifier. The
Brenell Erase head is a low-im-
nedance typ: which requires to be
fed f{rom a low-impedence winding
on the oscillator coil. Beautifully
made to the highest precision stan-
dards the Brenell Tape Deck used
with an appropriate amplifier is ideal
for the new HM.V. pre-recorded
Tapes. Price £15/10/- complete.
Send for 1llustxatcd leaflet to HOTAX
PRODUCT LTD.. 59, Grays Inn
Road. London W.C1. Trade en-
quiries only to BRENELL ENGIN-
EERING CO.. LTD.. 2, Northington
Strect. London. W.C.1.

MIDGET AMPLIFIERS, £3/13/6,
p. & p. 2/6. having built-in power-
pack for 200-250v A.C. Dimensions
10 x 3 x 2i, fits all normal record
plavers leaving room for speaker. 4
watts quality output. suitable for all
speakers and with standard or L.P.
pickups. Valves 6J7 and 6V6 avail-
able at 20/- per pair_extra if re-
Other modeis from £3/12/6,
cabinets and accessories.
SPECIAL : Qur new RDJ midget 4
ampliner to fit into the
** Disc Jockey " is now avail-
. for new 8 page illus-
trated cataloguc. ELECTRO-ACOUS-
TIC LABORATORIES, Tain, Ross-
Scotland.

THE INSTITUTE of Practical Radin
Engineers Home Study Courses are

suitabhle coaching text for I.P.R.E.
and other qualifying examinations.
Fees are moderate. Svllabus of

seven modern courses post free from
SECRETARY, I.P.R.E.. 20, Fairfleld
Road. London. N.8.

FREE ! Brochure giving details of
Home Study Training in Radio.
Television, and all branches ol
Eectronics, Courses for the Hobby
Enthusiast or for those aiming at
the A.M.Brit..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.
PW.28. London., W.4.

SEE THE WORLD as a Radio
Officer. Short training. low fess;
scholarships; boarding/day students.
Stamp for prospectus. WIRELESS
COLLEGE. Colwyn Bay.

MERCHANT NAVY Wireless School,
Overseas House. Brooks' Bar. M/cr16.
THE WIRELESS SCHOOL.—Training
in Wireless, Telegraphy. RADIO
HOUSE. Manor Gdrs., N.7T.

WIRELESS.—Day and Eveuing
instruction for P.M.G.
Proficiency and Amateur Wireless
Licence. Morse instruction onlv if
required. also postal courses. Apply
B.S.T. LTD 179, Clapham R4,
Loudon. S.W.9.

SERVICE SHEETS.—Send 1/- now
4,000 Sheets. listed from 2/3. Radio
and T.V. Shcets: post only. RATEL,
171, Norris Si., Preston.

Class
Certificate of
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WANTED, Midget Power Pack for
M.C.R.1. CORNISH, 4, Bay Villas,
Long Rock. Penzance.

THE CHEAPEST Multi-range Meter
on the Market. Measures : 0-6v D.C.,
0-240v D.C., 0-30mA D.C.. 0-6v A.C.,
0-240v  AC., 0-30mA A.C. Plus a
circuit testing scale powered by
internal battery, and a valve socket
for testing English 4 & 5 pin valves.
Brand new in makers’ boxes with
instruction leaflet at 29/6 ecach, post
1/6. Neon Testers, screwdriver type,
operates from 100-500v A.C. or D.C
and is a very useful pocket screw-
driver, complete with protecting cap

and pocket, clip, 6/- each. VCRS517s,
O.K. for TV, etc.. no cut-off, 19/6.
post 2/6.  2in, 0-ImA Meters, 14/6
each. SERVIO RADIO, 156/8

Merton  Rd.,
{LIBerty 6525.)

Wimbledon, S.W.1

UNLIMITED, offer: Valve
Sets, 6V6, €K7. 6K8, 6Q7, 5Z4, 31/-:
1T4, 185, 1RS, 3S4. 28/-; 6V6M. 6K8G,
6SN7, 6SL7. EBC33, 5U4, 6X5G. 6BES,
EF91, EB91, EF39, 807, EF50, 6JTM,
6AKS5, EF92, 7/6 each: ECL80, 9/-;
EF80. 10/-; KT33c., 9/-; EF37a. 8/-;
EBC41., 8/6; UY4l, 8/6; ML6, 6/6.
Heater Trans., 200/240v. 6.3v at 1.5A,
§/9. Mains Trans., 350/350v. 6v. 5v,
4v, 4v, 80 MA. 19/6. V/conirois. i-
meg, lin. Sp.., 1/- each. Crystal Diode.
1/6, Full range Instrument Wires,
Nuts, Bolts. etc. List, Two-valve +
Rec. Amplifier kit. incl. valves, 59/6.
Full range Teletron Coils in stock.
Full lists available. RADIO UN-
LIMITED, Elm Road, London., E.17.
Callers to Eastern Road and Hoe
Street, London, E.17. (Telephones:
KEY 4813 & LAR 6377.)

RADIO

TELEKIT SUPPLY

MATL ORDER DEPT.
Chantry Lane Works, Chantry Lane,
Bromley, Kent. Phone : Rav. 5845.
Please mention P.W. and enclose 6d. postage
VALVES, NEW & SURPLUS, GUARANTEED

4/- | 6BEG 6/ | 11D3 8-
L4 5/ 6BR7 8/8 12A6 1293
JLN5 (soiled) | 6BS7 7l (soiled) 5/-
1S5 8- | eos 88 | lzBES 7~
}Eg 6/;6 %% ;_ GSH7(soile5dz
6- | 6 e
Vi /6 | 6x4  ¢/g | 15D2_ 4l
5763 8- | 6Xs 7/6 | 19AQ5  10/-
A 8/~ | 1D5 6/- | AL6O  4/8
6AL5  7/6 | 708 6- | EF50 5/
BAM6 @/- | TH7 6/- | VR2L 3/-
Ghee  Boldpp  &rwm sle
6BAG 66 | 9DG . g 1 B2 8O-

RECKE. ‘\ll AM, KENT ™
THE SHOP FOR THE CONSTRUCTOR
NOW OPEN AT 104, HIGH STRELT.
BECKENHAM 3720

The advance of Radio Technique will
offer unlimited opbortunities of high
pay and secure posts for those Radio
Engineers who have had the toresight
to become technleally  qualitied.
How you can do this quickly and easily
in your spare time is fully explained
in our unique handbook.

Full details are given of
ACMBritt LRE, City &  Guilds
Exams., and particulars of up-to-date
courses in  Wireless  Enginecring,
Radio  Sepvicing, hort  Wave
Television, Mathemati
We guarantee “NO PAS
Prepare for to-morrow’s opportunities
and future competition by sending for
this \'er%I informative 144-page guide
NOW-—FRL1: and without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
(Dept, 242), COLLEGE HOUSE,

29-31, Wright's Lanc, Kensingtan\Ww.8

STAN WILLETTS

N LANE, WEST llRO\l“ ICH,
Tel: WES. 2302

VES,.—Brand New. Every onhe guaran-
teed. 6SNT7, GSL7 7/6.  6K7, 4/6. VT52,
(EL32), 5/-. 6F6G, 5/6. 6V6GT, 6X5GT. 6/9.
67/- doz. 6K8G. 8/6, 90/- doz, RK34. 2C34,
A'I‘P4. 3/6. VRE5, (SP61)Y, 2/-,
7. (EF80Y. 7/9. EC52, 4/9.
1'1‘4 IR5, lb.). 3%4 or 184, 24/9 Set orq 8/9

P & P,

'l‘RlPl ETT l\l/ \Il TER RECTIFIER,
56, P. &P, 4d.

GERMANIUM \L\I, DIODES. ——G E.C.

Brand New with Circ

Bran dNew 1/- 10/9 d o 3d.

SET OF I’A For 2 Waveband Crystal
Set with Circ "/11 P. & P. 6d.
VOLUME (/()\'I R()L\. \Vlth P Switch.
14in. spindle. ! 1 meg., 2/-, Post 4d.

nd
HEATER TR \N\l‘()l{ \II- RS, —230 volts
z;r(ljpnr.. 6.3at 1} amps. output. 5/6. P. & P.

WANTED~—VALVES
Best Prices Offered

.ﬁ PULLIN )

______ - M SERIES 100
TEST METER
AC/DC 10,000 /v
21 RANGES
ICOpA to 1000V

COMPLETE IN DIE-CAST
CASE wiTH TEST tEADS
CLIPS 4ND PRODS
FULLY GUARANTEED

B o
SENT POST FREE FOR £2o IOs-

DEPOSIT AND TEN FURTHER MONTHLY
PAYMENTS OF L1, casH price |lons

PHONE 58927

TR
7RADIOCR_AFT,,£{

7
6978 CHURCH GATE LEICESTER )

Cabinets of
R. SHAW

WALNUT Radiogram
distinction: stamp details.
69, Fairlop Rd.. E.11

UNIVERSAL METER, Taylor Model
90A, BS.89, first-grade accuracy, 1,000
0.p.v., AC/DC, £8/10/- only; also
Valve Tester, 45A/S8, with adaptors
measuring mutual conductance of
almost all modern valves, £14, both
in perfect condition, practically
new. Write: STRAUSS, 5, Gloucester
Ave., Slough, Bucks.

AMERICAN RADIO Plans and De-
vices. Now available. Hundreds of
new and startling devices you ecan
make. Only designs of this type
available in_ UK. Receivers, walkie
talkies, amplifiers, recorders, magic
eve alarms. etc., etc. PFull lists, data.
illustrations Free for stamp. Send
to-day. — A.P.S. (PW), Sedgeford,
King's Lvnn.

CONDENSER CLEARANGE!!

All pew gowls, Types at same price may be mixed
to make up dozens,

MICA.—In, |5, 20, 30, 50, 70, 75, 120, 150, 200,
220, 1300 pF., 3 6 doz. Lacger type 400, 454, T,
smm 4,500 pl' 2 8 doz. Our assortment, 50 rur8/9
REALLY MIDGET TUBULARS.— Wire ended,
v.04, 0.ul, §/8 oz, TANDARD SI1ZE, 000 mid.
1Lon0 v, 3/6 doz,
METAL BLOCK.—.25

mbl 350 v,

6§ for 1/3.

6 MFD. 2,000 v, TEST.—Mrtal block
COAX.—stranded core. K00, app.
Coax fittings :

6d., 3
universal plug 11}d., no.lwo 1,3,
8, line eounector Glouble s
12 i, 450 v, (l . i

23, m, 100, 150, 200, S0, 300, 1000, | 560,
2,000, 2,500, 5,000, 10,000 n S5w. 13 luw, 1/8:
13w, ),9 ;1a, o, L BOK, 5w, 19 0w, 2/3;
39 K, 5w, 23; 10w,29,

Over £1, post paid, Tist 3.

UR.
REED & FORD, Xisoars sourspons.

MULTIMETER KITS, 2iin, M/C meter,
Reads D.C. volts 3-30-150-300-600 mA, 0-60
ohms 0-5000. With Bakelite Case, 27'6.
6 v. VIBRATOR PACKS. Self contained
in Steel Box. Output 150 v. 30 mA, 22/6.
Ideal for Battery Radio
FISHING ROD AER
7/8. Mounting Base. 3/8. o
0/5 AMPMETERS, 2iin. square M/c. 11/~
GERMANIUM DIODES, 3/9.
FRE (!Ul"\( Y CRYSTALS, 9,100 and 4,500
/ 4,80(}. 2,400, 594, 4,250, 505

120t Sel 3,

&)

( F.W.Borl1gv.
30/ 14/6 ; 100 mA.,
D34V, 2 A 30’ 1250 v. 100 mA.
9. 275 A58 250 v.60 mA.,6'6.
RAD ORMERS, 200-240 voits, tapped
-4—5—6-8—‘)-10 12-15-1820-24 and 30 volts at
21/8, Tapped 17-11-5 voits 5 A., 22/6 ;
Tapped 17-11-5 volts 14 A., 16,6 ; 6.3v., 25 A..
8/6. One year guarantee.
M/C MICROPHONES
FORMERS, 15/6.
X-W.D. PHONES. Low Resistance, 9/6.
NEW OAK. 6 v. 4 -pin \lbrdtor= . 10
MORSE KEYS. 3/, ERS. 3/-
12/24v. BI AOWE 14/6.A.C./D. C
CARBON T Set of 7

AND  TRANS-

l\l‘ DRIL
1/16th to | or 9 1/16th to J/thh 3 6

U.ILF. AERIALS, 180-200 Mc's covering
band, complete with case, 8 6.

OVERLOAD SWITCHES,  Breaks at
Amp., 3/6. -~
‘IR1196. Transmitter Section. New and

4.6/6.8 Mc/s. Easily converted.
with valves, £2.

complete.
Less valves, 15/

Pocket Voltmeters. 2in.

New VRB5/SP61 Valves, 5/6, 4 for 20/-.
ALL POST PAID IN UK.

THERADIO & ELECTRICAL MART

253h, Portobello Road, Londan, W.11.
‘I'hone : Park 6026.
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RECEIVER R1155

BRAND NEW, AERIAL TESTED
In maker's original transit case. Now is the
chance to get one from the best delivery
we have had from the Ministry.
£11.19.6. Carr. 10/6
Send S.A.E. for further details or 1'3 for
publication giving circuit diagrams, ete.
Others available from £9.10.0 according
to condition.
1L l\l)l’ll()\la\ —High Resistance Type
CHR. Nev 12/8 palr. post 1/6.
MicC l{()\\l\ll' TERS.—250 F.8.D. 3iin,
Flush Model S37. Spcclally scaled for test
meters. Knife edge pointers, magnetic
shield. Brand New. 55/-.
VOLTME ll RS, —0/300 Flush D.C, Mmmg
Coil. 10/6 ; 0/20, 2in. Flush Movmg Coil, 7/6 ;
0/40 2in. Flush M . 10/8, post 1/-,
CONDENSERS, TAPE I( lll OCK TY
g 2/6 ' smifd., 500 v

8mid., 750 v
10mfd.. 350

WILCO ELECTRONICS “:u!:
204, Lower Addiscombe Rd,, Croyden.

H A SHORT WAVE
[ [

= EQUIPMENT

Noted for over 18 years for . . .
S.W. Receivers and Kits of Quality.

Improved designs with Denco colls :
One-Valve Kit, Model “("' Price, 25/-
WO o, ” ” » 00/~

ATl kits complete with all components,
acccssories, and full instructions.
Before ordering call and inspect &
demonstration_ receiver, or send
stamped, addressed envelope for

descriptive catalogue.

“H.A.C."" SHORT-WAVE PRODUCTS

Dept. TH), 11, Old_ Bond Street,
Lez? ondon. W.1.
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An OPPORTUNITY

to secure a super quality TRUVOX
BX.lI1 [2in. moving coil permanent |

price. Brand new in maker's carton.

Limiced quantity at the special price
while stocks last of

ONLY 50,- carriage paid.

Our full list of loudspeakers will be

sant on receipt of

your name and ad-

dress and 2id. stamp.
*“ Fury Four,
Send S.ALE

(&
A TESTER IN YOUR POCKET

Combined Neon Tester and screwdriver.
Complete with clip for pocket and shieid
for screwdriver blade.

Tests A.C. and D.C. voltages {10 v. to
$00 v. An essential pocket instrument for

\//

every engineer and constructor. Sead for

one to-day.
PRICE ONLY 6/- POST PAID

We carry the full range of components {or tha
Mullard S-10 amplifier, G.E.C. ** 912 * amplifier, etc.
for price list.

Dealers and bona fide radio engineers send for our trade list of
condensers and resistors, etc.

HOME RADID OF MITCHAM

187 London Road, Mitcham, Surrey MIT 3282
Open every day including Saturday until 6.30 (Weds. 1 p.m.

/
\gg::c </
AN

If you lack the qualifications which
wouid get you a better job; more pay
and quxcker progreu if you wish to
know how The Bcnneu College can
antee to teach you up to qualifi-
cation stage by one of the easiest,
quickest and soundest methods of mind
training; if you wish to learn
how Personal Postal Tuition
can prove that you are cleverer
than perhaps you think vou are
— if you like the idea of

Accuunhncy ‘Exams.
Auctioneer's
Book-ke
Civil Ser:

at your own pace, with your
own tutor guiding you, helping
you, teaching you by post—

| A
Diesel Engines

Draughtsmanship Costing send at once for this recent-
Electm:al Enp. Englun ly published important

Fire General book—‘Train_your mind to
Machanical En, Joumalism SUCCESS'. Tt is quite free.
Metor Engineering Languages Just fill in the coupon below

Mathematics

Police Subjects
salumunchi!
Secretarial Exams.
Sherthand

Short Stery Writing
and many others
OF EDUCATION

COLLEGE

(DEPT.B104F), SHEFFELD
* Please send me, without obligation, a free cowy of
3% Train your mind to SUCCESS™ and the Collegs

$ Prospectus on:

and name the subject you arc
interested in (some of the many
Courses availuble are listed
here). Then send in the coupon
tous TODAY. You wiil never,
never rcgr:l it. But do it today.
Act NOW !

Qu:nmy Survaying
Radio Eng.
sunnymg
Surveyor's Exams,
Telecommunications
Textiles -

Wireless Telegraphy
GENERAL CERT.

TNIS 2AY

COULD BE THE TURNING-
POINT IN YOUR LIFE.

THIS COUPOK

Q8 55 \ COULD BE YOUR PZRSONAL
O NAME e PASSPORT TO SUCCESS.
8 ADDRESS —— s /
S AGE (if under 210 g Send K NOW,
Ve ne o Dt e /)

studying in your own time, |

magnet loudspeaker at a bargain | Built
Available in 3 ohm speech coil only. |

abl
| Model l)a.-l)ouhlq' Feature with'P/Pull & R.F.

DIRECT FROM THE
MANUFACTURER

DULC! RADIO/RADIOGRAM CHASSIS
to Highest Technical Standards
FULLY
GUARANTELD
Allchassis1ltin.
X Tin. x 8iin.
high.Latest
type valves
6BE6, 6BAG,
GATS6, 6BWE,
6X4, Flywheel
tuning. Negative
feedback  over
entireaudio
section. En-
graved knobs.
3 tone positions
for radio and
sram.
For A.C. Mains 100/120

and 200/250 volts
Model B3.—Long. X¥ediunt, Short

5 Valves. Output 341 watt

Mode] BS. l'lu~ ush Pull Stage

alves. Output 6 wa

£12/12/0
£15/15/0
£18/18/0
£15/15/0
£18/18/0
£23/2/0

Stage, 7 Valves, Output 6 watt
Model B86.. —51\ Wavebands, Med., Long, 1 Short,
Bandspread.) 5 valves: Output 3t w.
Mode! B6.—Plus Push I"ull Stage
6 Valves. Output 6 watt
Model B§.—Double Feature with P/Pull & R.F.
Stage. 7 Valves. Output 6 watt
ALL PRICES TAX PAID
Escutcheon for 9in. x 5in. dial, 4/9 extra, Matohing speakers P.M.
r.ype 3 ohms. 8in. or 10in. avallable. Chassis sent under mouney
back guarantee conditions against remittance, Free particulars

from the manufacburers
LC! CO. LTD.,
99 VILLIERS RD., LONDON. N.W.2, Telephon€ : Willesden 1773

[BUID THIS AMAZING RADIO

POWERFUL! PERSONAL! PORTABLE!

= 30/-

POST FREE

Selective tuning.

Acorn low drain
valve.

Loud clear tone.
Long range.

No earth.

Short aer’al, 2ft.
Welded steel case,
Easy to assemble.

All parts for this set
are sold separately.

Ideal for :
@ Fishing, Camping.
@ Cycling, Touring.
9 On the beach, etc.

MAIL ORDER ONLY

This little set was de
sighed 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 officz,
or just anywhere. Send 2/- for layout, Wir-
ing diagram and Component Price List.

Details of our 30/- Short Wave Receiver are now ready.
2{- for Layout, Circuits and Component Price List.

R. C. S. PRODUCTS (RADIO) LTD.,

i1, OLIVER ROAD, LONDON, E.17

Send

www americanradiohistorvy com
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ComaRs, PR

Practical

BLUEPRINT

PRACTICAL WIRELESS

No.of
Blueprini
CRYSTAL SETS
1/6d. each
1937 Crystal hecener PW7ir

The **Junior™ Crystal
Set PWYg*

2s. each

Dual - Wave * Crystal
Diode *’ PWose
STRAIGHT SETS
Battery Operated
One - valve : 2s. cach
The ** Pyramid = One-
valver (HF Peny PW93*
The Modern One-
valver .. W96

Two-valve : 2s. ecach.
The Signet Two (D &
LF) .. .. PW7or

3s. cach.
Modern Two-vitlver (Ilwo

band receiver) PWYg*
‘Three-valve : 2s. each.
Summit Three (HF Pen,

D, I’¢n) PW37e
The * Rapide ™’ .S(rawh(

3(D, 2 LF (RC &

Trans)) ... Pwsg2*
F. J. Camm’s ** Sprite ™’

Three (HF, Pen. D,

Tet) ... - PW87*
3s. each.
The All-dry Three PWOT7*
Four-valve : 2s, cach.
Fury Four Super (SG.

SG, D, Pen) ... PW24C*

Mains ()pcralcd

Two-valve : 2s. each.
Selectone  A.C. Radio-

gram Two (D, Pow) ... PWI9*
Three-valve : 3s. 6d. each.
A.C. Band-Pass 3 PW99*
Four-valve : 2s. each.
A.C. Fury Four (8G, SG,

D, Pen) ... PW20*
A.C. Hall-Mark (HF

Pen, D, Push Pull) PW45*

SUPERHETS

Battery Sets : 2s. each.
F. J. Camm’s 2-valve

Superhet .. PwWi2
Mains Operated : 3s. 6d. each.
* Coronet *” A.C.4 PW100*

AC/DC ™ Coronct “"Four PW101*

PRACTICAL WIRELESS

Wireless

SERVICE

Na.of
Rluepring
SHORT-WAVE SETS
Battery Operated
Onc-valve @ 2s. cuch.
Simple $.W. Onc-valver
Two-vahe @ 2. cach,
Midger Short-wave Two
(D, Peni
Three-valve :

PAWRR*

L Pwls A
2s. each,

Experimenter’s Short-

wave  three (SG. D,

Powy ... ... PW30A®*
The Prefect 3 (D, 2 LF

(RC and Transh PW6H3*
The Buand-spread S.W.

Three (HFE, Pen, D,

(Peny, Peny PW68*

PORTABLES

ts. 6d.
The * Mini-Four *° All-

dry (4-valve superhet) .

MISCFELLANEOUS

2s. each.
SV, COI‘IVLI‘(OT--\d.lplL

(1 valve) . Lo PWARBA®
(2 sheets), 7s. 6d.
The PV, 3-spccd Attto-

gram .
The I A Flcclronic Organ *

(2 sheets), 7s. 6d.
TELEVISION

Television Receiver,
(3 sheets), 106
‘The ** Argus "’ (6in. C R. Tube), 2/6*
Fhe ** Super-Visor ** (3 Shects) 7! 6‘
The ¢ Simplex™ ... L3

‘The Practical

All the following blueprmh as well as
the PRACTICAL WIRELESS numbers
below 91 are pre- uur designs. kept in
circulation for those amuteurs who wish
to utilise "old components which they
may have in their spures bor. The
majority of the components for lhese
receivers ure no longer stocked by
retailers.

AMATEUR WIRELESS AND
WIRELESS MAGAZINE
STRAIGHT SETS

Battery Operated
One-valve 1 2s.

B.B.C. Special  One-
valver .. AW387*
Mains ()perated
Two-valve : 2s. each.
Consoe’ectric Two (D,
Peny, A.C. L AWAO3

hit

SPECIAL NOTE

THI«\I blueprints are drawn (ull

s17e Phe issues containing
descriplions ol there sets are now out
of print. but an asterisk denotes
that constructional details are avait
able, iree with the blueprint.

The index letrers which precede the
Blueprint Numuer indicate the period
ical in'whteh the description appear
Thus W, relers to PRACTIC:.L
WIRELESS, AW, to Amaten Wireless,
WM. toWireless Maga zine.

send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over Sd. unacceptabie) to
PRACTICAI, WIRELESS, Blueprint
Dept.. George Newnes, Ltd., Tower
fiouse, Southampton Street, strand.
w.C.e.

No. of
Bluepring

SHORT-WAVE SETS

Ilal;L-r) Operated
One-valve : 2s. cach.
S.W. One-valver  for

American AW42ur
Two-valve 1 25, cach.
Ultra-short Battery Two
(SG, det Pen) - WMNA02
Four-valve : 3s. cach,
A.W. Short Wave World-
beater (HF Pen, D, RC
Trans) .
Standard  Four - valver
Short-waver (SG, D,
LF, P)y... . WNM3R3e

AW436*

Mains Operated
Four-valve : 3s,
Standard Four-valve A.C.
Short-waver (SG, D,
RC, Trans) WN39]*

MISCELLANEOUS

Enthusiast’s Power Am-
plifier (10 Watts) (3/-) WM387*

Listener's  S-watt  A.C.
Amplifier (3/-) . WM392e

De Luxe Concert A.C.
Electrogram (2/-) ... WM403*

QUERY COUPON

| |

l This coupon is avalaole untit Feb. l

l 7th, 1955, and must accompany ab I

l Queries, sent in accord with tha l
notice on page 121.

| PRACTICAL WIRZLESS. Feb.. |

.

Published on the 7th of each month by GEORCE NEWNES, LIMITED, Tower House, Southampton Street. Strand, London, W.C.2, and

printed in Engiand by
GORDON & GOTCH (A sia), LTD.
one year : Inland and Abroad 13s. d.

SPEAIGHT & SONS, Exmoor Street. l.ondon,
South Africa
(Canada 10s.)

W.10.
CENTRAL NEWS AGENCY. LTD.

www americanradiohistorv com

Registeted at the General Post Office for

Sole Agents for Australla and New Zealand

Subscription rate including postage. for
.he Canadian Magazine Post
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v PRACTICAL WIRELESS February, 1955

Build this
- HIGH

QUALITY

LOW COST
AMPLIFIER

% Circuit designed by
Mullard research engineers.

% Specified components Here’s an entirely new amplifier
available from most circuit which brings high quality
radio dealers. sound reproduction within
the reach of thousands more
enthusiasts. It has been
designed by Mullard research engineers with special
regard for easy construction and low cost.

Full details of the circuit are included in the 2s. 6d. -
book which is obtainable from radio dealers or direct [F'% .q
from Mullard Ltd. Valve Sales Department—2s. 10d. [’:;',,_,‘ﬁ d&@
post free. Get your copy now. e

ensy 10 uno || cooo rrasient || cow oureur || Low hum
AT LOW COST RESPONSE RESISTANCE || AND NOISE J
} NEGLIGIBLE DESIGNED ROUND [l uwirorm |
'] oisToRTION AT FIVE MULLARD MASTER VALVES FREQUENCY
| A ourpur EF86 ECCE3 2x ELSA RESPONSE IN
’ 6230 or EZ80 AUDIBLE RANGE |

LEVELS

— — s |

7
MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W,C.2
MVM3 8C
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